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ride   Film  —  Color  —  Sou nd 

James  J.   Finn.   Editor 

:i    H,  Kutian  : 

"THE      LENS      THAT      PUTS      PERFECTION      IN       PROJECTION 

THE   ILEX   F:2.5 
PROJECTION  LENS 

Definitely   Superior   in  Every   Detail   of   Its 
Performance 

This  statement  is  made  unqualifiedly.     It  is  based  on  the  reports  of  users. 

The  superior  brilliance,  greater  sharpness  and  detailed  definition  of  the 
Ilex  stand  out  forcibly  when  compared  to  any  other  make. 

When  Ilex  is  used  the  realistic  portrayal  removes  all  the  effort  and  strain 
and  allows  the  patron  to  relax  in  full  enjoyment  of  the  play.  Only  with 
Ilex  is  maximum  projection  efficiency  possible. 

And  to  add  to  the  advantages  of  Ilex  there  is  the  new  Adjustable  Fea- 
ture. A  feature  which  insures  exact  screen  coverings,  overcoming  entirely 

unsightly  slopover  or  incomplete  covering. 

To  sum  up: — the  Ilex  F:2.5  represents  the  very  latest  scientific  advance- 
ments in  projection  lens  construction.  Acquaint  yourself  with  its  details 

and  performance.     Write  us  today.  »  ;s 

ILEX   OPTICAL   COMPANY 
ROCHESTER  (Established    19 lO)  NEW   YORK 

25< 



Sign  of  Perfection 

SURE -FIT! 

for SIMPLEX     PROJECTORS 

Ready  for  quick  deliv- 
ery    to      all     parts     of 

United  States  and 

Canada 

KAPLAN  PROJECTORS 

Suitable   for 

Vitaphone — Movietone 

and  all  other  sound 

systems 

Manufactured 

and 
Distributed 

by  the 
Sam  Kaplan 

Manufacturing  and 

Supply   Co.,    Inc. 

At  Last— The  Perfect  Reel 
The  most  troublesome  factor  of  the  projection  room — the 
need  for  a  precision  reel — is  now  solved  for  all  time.  It  has 
everything  you  have  been  asking  for: 

1st — Broken  parts  replaced  by  sections — all  you 
need  is  a  screw  driver  and  a  few  seconds  of 
time. 

2nd — Saves  money.  You  don't  have  to  buy  a  com- 
plete reel  if  you  break  a  section. 

3rd — Runs  easily  and  smoothly.  Absolutely  no 
friction.     Saves  wear  and  tear  of  film. 

4th — Original  in  conception  and  design.  A  new 
idea  in  reel  construction. 

'    - 

Now   Being   Used   by   Thousands   of   Theatres   and 

Recommended  by  Expert  Projectionists  Everywhere 

Sam  Kaplan  Manufacturing   and   Supply   Company,   Inc. 
729  Seventh  Avenue  NEW  YORK  CITY 

November     1929  Published  monthly  by  Man-call  Publishing  Corp.,  45   West  Ahth  St..  N.    Y.   City.    Entered  as 

\r    ■      i     m'       i  second   class    matter    Oct.    25,    1927,    at    Post    Office.    New    York,    N.    Y.,    under    the    act    of Vol.    J,   INo.    1  March   3,   1879. 

Canadian  Representative:  H.  N.   Elliott,   Suite   11,   27   Sherwood  Ave.,   Toronto,   Canada 

25c    per   copy 

$2.00  a  year 
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For  Houses  up  to  2,000  Seats :  Type  2MDA,  Synchronous  Disc  and  Sound  on  Film  $3,500 ;  Synchronous 
Disc  Only  $2,500  ....  For  Houses  up  to  4,000  seats :  Type  4MDA,  Synchronous  Disc  and  Sound  on  Film 
$4,500;    Synchronous  Disc  Only  $3,500  ....  The  Pacent  Film  Attachment  when  sold  separately  is  $750. 

Two  Attachments  needed  with  each  Pacent  Disc  System. 

PACENT  REPRODUCER  CORP. Film  Center  Bldg. 

NEW  YORK,  N.  Y. 
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II 
MEET  THE 

SENATOR 

PRICE 

5© 00
  per 

=  Set 

COMPLETE 
with    all   necessary 
conduit  and  wiring. 

Combination  Automatic 
Change-over  and  Heat  Shield 

A.  C.  OR    D.  C.  CURRENT 

HEAVY- 

DUTY 
COILS 

DOUBLE 
BEARING 

SHUTTER 

SENCO 
SPECIAL    . 

COOLING 
PLATE 

INSTALLED     DIRECTLY    OVER    APERTURE 

The  most  efficient  change-over  ever  designed- 
Built  like  a  -watch— It  is  compact,  noiseless  and 
lightning  fast. 

Made  specifically  for  sound  equipment— Tested 
and  endorsed  by  Fox— Stanley— Poli  Circuits- 
Lower  in  price  than  any  other. 

Made  and  Guaranteed  by 

Sentry  Safety  Control 
13th  and  Cherry 
PHILADELPHIA 

1560  Broadway 

NEW  YORK 
II 
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STATEMENT  OF  THE  OWNERSHIP,  MAN- 
AGEMENT,  CIRCULATION.  ETC.,  RE- 

QUIRED BY  THE  ACT  OF  CONGRESS  OF 
AUGUST   24,    1912.   of 

THE  MOTION  PICTURE 

PROJECTIONIST, 
published    Monthly    at    New    York,    N.     Y„    for 
October    1,    1929. 

STATE  OF  NEW  YORK  )  „. 
COUNTY  OF  NEW  YORK  ]  ss- 

Before  me,  a  Notary  Public  in  and  for  the 
State  and  county  aforesaid,  personally  appeared 
James  J.  Finn,  who,  having  been  duly  sworn 
according  to  law,  deposes  and  says  that  he  is 
the  Editor  of  THE  MOTION  PICTURE  PRO- 

JECTIONIST, and  that  the  following  is,  to  the 
best  of  his  knowledge  and  belief,  a  true  state- 

ment of  the  ownership,  management  (and  if  a 
daily  paper,  the  circulation),  etc.,  of  the  afore- 

said publication  for  the  date  shown  in  the  above 
caption,  required  by  the  Act  of  August  24,  1912, 
embodied  in  section  411,  Postal  Laws  and  regu- 

lations, printed  on  the  reverse  of  this  form,  to 
wit: 

1.  That  the  names  and  addresses  of  the  pub- 
lisher, editor,  managing  editor,  and  business 

managers  are:  Publisher,  Mancall  Publishing 
Corp.,  45  West  45th  St.,  New  York  City; 
Editor,  James  J.  Finn,  45  West  45th  St.,  New 
York  City;  Managing  Editor,  none;  Business 
Manager,  James  J.  Finn,  45  West  45th  St., 
New  York  City. 

2.  That  the  owner  is:  Mancall  Publishing 
Corporation,   45    West   45th    St.,   New   York   City. 

Boone  Mancall,  45  West  45th  St.,  New  York 
City. 

3.  That  the  known  bondholders,  mortgagees, 
and  other  security  holders  owning  or  holding  1 
per  cent  or  more  of  total  amount  of  bonds,  mort- 

gages, or  other  securities  are:     None. 

4.  That  the  two  paragraphs  next  above,  giving 
the  names  of  the  owners,  stockholders,  and  se- 

curity holders,  if  any,  contain  not  only  the  list 
of  stockholders  and  security  holders  as  they  ap- 

pear upon  the  books  of  the  company  but  also, 
in  cases  where  the  stockholder  or  security  holder 
appears  upon  the  books  of  the  company  as 
trustee  or  in  any  other  fiduciary  relation,  the 
name  of  the  person  or  corporation  for  whom  such 
trustee  is  acting,  is  given;  also  that  the  said  two 

paragraphs  contain  statements  embracing  affiant's full  knowledge  and  belief  as  to  the  circumstances 
and  conditions  under  which  stockholders  and  se- 

curity holders  who  do  not  appear  upon  the  books 
of  the  company  as  trustees,  hold  stock  and  se- 

curities in  a  capacity  other  than  that  of  a  bona 
fide  owner;  and  this  affiant  has  no  reason  to 
believe  that  any  other  person,  association,  or  corpo- 

ration has  any  interest  direct  or  indirect  in  the 
said  stock,  bonds,  or  other  securities  than  as  so 
stated  by  him. 

5.  That  the  average  number  of  copies  of  each 
issue  of  this  publication  sold  or  distributed, 
through  the  mails  or  otherwise,  to  paid  subscribers 
during  the  six  months  preceding  the  date  shown 
above  is  .  .  .  (This  information  is  required 
from   daily   publications   only.) 

JAMES   J.    FINN, Editor. 

Sworn    to    and    subscribed    before    me    this    1st 
day    of    October,    1929. 

NATHAN    REIGROD 
[Seal]  (My    commission    expires   March 

30,    1931.) 

10,000  Installations  by  1930 

Production  at  the  big  Western  Electric 
factories  having  speeded  up  considerably, 
it  will  be  possible  to  wire  10,000  theaters 
by  the  end  of  1930,  according  to  H.  M. 
Wilcox,  operating  manager  for  Electrical 
Research  Products,  Inc.  The  latter  com- 

pany now  has  more  than  200  service  men 
stationed  at  26  service  stations  through- 

out the  country. 

Don't  Scrape  Emulsion 
Emulsion  should  not  be  scraped  off  the 

sound  gate.  Scraping  scratches  the  polished 
surface  which  easily  again  becomes  coated 
with  emulsion.  The  proper  way  to  remove 
emulsion  from  the  gate  is  to  use  a  damp- 

ened cloth,  which  does  not  harm  the 
surface. 

Singing  scene  from  "Hearts  in  Dixie,"  Fox  Movietone  film 

14%  LESS 
HERE  is  a  strip  of  movie- 

tone film.  Each  frame  has 

been  reduced  14%  to  make 
room  for  the  sound  track. 

You  must  have  more  light 

to  project  this  sound  picture 
on  the  screen  in  the  same 

size  and  intensity  as  a  silent 
full-sized  frame.  More  light 
means  more  juice.  National 
Projector    Carbons    produce 

more  light  on  higher  inten- 
sity .  .  .  the  positive  carbons 

form  deep,  well-rounded 
craters  .  .  .  the  National  Pro- 

jector Oro-Tip  Negative 
Carbons  do  not  pencil.  When 
your  theater  is  equipped  for 
sound  be  sure  that  you  have 

an  ample  supply  of  National 
Projector  Carbons  to  give 
you  all  the  light  you  need. 

National  Projector  Carbons 
NATIONAL     CARBON      COMPANY,     INC. 

Carbon  Sales  Division,   Cleveland,   Ohio 

Unit   of   Union   Carbide     j  and   Carbon   Corporation 

Branch  Sales  Offices 

New  York,  N.  Y.  Pittsburgh,  Pa.  Chicago,  111. 

San  Francisco,  Calif. Birmingham,  Ala. 

Complete  your  sound  equipment  with  a 

f?BEST" 
Rewind    Pulley 

Takes  the  place  of  space  collar  on  Reel 

shaft — Crank    is    not    Removed 

Manufactured  by 

BEST    DEVICES    CO. 
2108  PAYNE  AVE. 

P.'lit  13.00  at  all  dealers 

CLEVELAND,  O. 
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QUALITY 

The 
INTENSITY 

Type  F  R 

High    Intensity    Arc 
For  Motion  Picture  Projection 

Hundreds  of  successful  installations  tell  their  story  of 

the   best  possible   projection   at   lowest   operating   cost 

HALL   & 
24  VAN  DAM  STREET 

CONNOLLY,   Inc. 
NEW  YORK  CITY 

A  Rectifier  Built  for  Use  with  Sound 

Features 

25   amps   at   each   arc 

during  change-over 

30    to    40    amps    for 

Spotlight 

Nothing  to  wear  out 

Accessible 

Durable 

Small  installation  cost 

Can   be   used   on   any 
A.  C.  Supply 

Low  cost  of  operation 

No  moving  parts Type  M.  P.  25-25 

Advantages 

Less  Initial  Cost 

Saving  of  Current 

High  efficiency  80-86% 

No  special  Booth   re- 

quired 
Readily  accessible 

Lower    Maintenance 
Cost 

No  Special  Wiring 

Required 

Fireproof 

Shockproof.     No  live 

parts  exposed 
Noiseless 
No  Oiling 

Easy  to  Operate 

Operate  Two  Projectors  from  One  Rectifier 
Your  Supply  House  Can  Tell  You  All  About  This  Machine 

FOREST  ELECTRIC   CORP.,   272  New  St.,   Newark,   N.   J. 
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y 
MESTRUM'S  combina

- tion lamphouse  car- 
riage and  pedestal  brace  for  Simplex 

projectors  insures  perfect  rigidity  and 

eliminates  all  vibration.  Can  be  used 

with  old-style,  3-point  base  or  with 

new-style,  5-point  base,  especially  with 

Movietone  and  Vitaphone.  Installed 

quickly  without  machine  work. 

MESTRUM 
514  West  46th  St.  N.  Y.  City 

THE  BIOSCOPE 
The   Leading   Journal   of   the    British 

Cinematograph  Industry 

20th    Year   of   Weekly    Publication 

Contains   a   complete   section   each   week 
for   the  special   benefit   of   Projectionists. 

Cash    prizes    awarded    for    original    ideas 
published.       Specimen     copies     18     cents. 

Annual  Subscription  7  dollars  50 

The  Bioscope  Publishing  Co.,  Ltd. 

8-10  Charing  Cross  Road,  London.  W.  C.  Eng. 
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"3  may  be  dumb,  but  I 
know  when  the  lights 

goes  out!" 
"Say,  listen  Leona,  if  you  haven't  saw  Ravoni 

Bologni  in  the  'Occasional  Bride'  down  at  the 

Gaiety,  you  simply  gotta  see  that  show.  It's 
one  of  the  swellest  pitchers  I  ever  seenl  Thai's 
where  I  went  yesterday,  only  I  started  to  see 

it  the  day  before  yesterday,  like  I  was  going 

to  tell  you,  but  something  broke  down  and 

they  couldn't  go  on  with  the  show.  And  mebbe 

I  wasn't  madl  It  was  right  where  things  begin 
to  get  exciting,  if  you  know  what  I  mean,  when 

it  broke.  Well,  mebbe  things  like  that  used  to 

happen  when  grandpa  was  a  flaming  youth, 

but  I  always  say  there  ain't  no  excuse  for  it 
nowadays,  so  I  walked  right  out.  I  should  pay 

to  get  in  and  then  stay  there  without  seeing 

anythingl  And  anyway,  someone  got  up  and 

said  they  was  sorry  but  the  show  couldn't  go 

on,  and  wouldn't  we  get  tickets  at  the  door 
and  everything  would  be  all  right  again  next 

afternoon.  Imagine  anything  as  crazy  as  thatl 

So  when  I  got  in  the  lobby  there  was  the  fella 

that  runs  the  joint  passing  out  the  rain  checks 

and  I  walks  up  to  him  and  says,  'Listen,  what 
do  you  think  this  is,  1885  or  something?  I  come 

here  to  see  a  pitcher  not  to  sit  in  the  dark!' 
'I  am  sorry,  madam,'  he  says  to  me,  'but  the 
accident  was  unavoidable,  accidents  will  hap- 

pen sometimes.'  'O,  yeh?'  I  says  to  him,  'Well, 
listen,  I  may  be  a  home  girl,  but  I  have  been 

around  enough  to  know  that  moving  pitcher 

shows  ought  not  to  bust  down  likeiooi  flivvers!' 
Oh,  did  I  lay  him  to  the  daisies  I  So  he  says, 

'But,  madam,  you  don't  understand  I'  'Oh,  I 
don't?'  I  come  back  at  him,  'Well,  listen,  Wis- 

dom Tooth,  I  may  be  dumb,  but  I  know  when 

the  lights  goes  outl'  With  that,  I  walks  out  on 
him  cold  and  only  leave  him  a  dirty  look  to 

remember  me  by.  But  I  took  the  rain  check 

anyhow,  dearie,  because  I  always  say  it's  all 

right  to  be  proud  as  long  as  you  don't  carry 
it  too  far.  So  I  went  back  yesterday  and  every- 

thing was  fixed  up  all  right  again.  And  believe 

me,  kid,  if  it  hadn't  a  been  that  joint  wouldn't 
never  have  got  no  more  of  my  shekelsl 

"But  mebbe  that  isn't  a  swell  pifcherl — where 

Ravoni  Bologni — that's  her  sweetie,  see, — 
comes  in  and  finds  her  alone  with  her  husband, 

mebbe  he  don't  DO  things  I  Gosh,  I  think  he's 
simply  gorgeous,  so  listen,  kid,  you  simply 

gotta  see  that  pitcher!" 

IHERE  are  two  practical 

ways  of  taking  out  insurance  against  an  inter- 
rupted or  a  completely  stopped  show:  the 

purchase  of  good  equipment  and  the  use  of 

reliable  maintenance  service.  Today  the  Na- 
tional Rebuilding  and  Repair  Division  is  a  vital 

and  strongly  forged  link  in  the  chain  of  com- 

plete theatre  service.  From  coast  to  coast  Na- 1 
tional  Repair  Shops  are  completely  equipped 

to  take  care  of  any  job — from  supplying  an 

emergency  mechanism  on  a  moment's  notice,  | 
to  the  thorough  rebuilding  of  projector  or 

generator.  These  shops  are  staffed  by  expert 
machinists  and  electricians  schooled  in  modern 

factory  methods.  Throughout  every  phase  of 

their  craft  none  but  genuine  repair  parts  are 

used.  If  overhauling  is  needed  in  your  booth,  I 

don't  wait  until  an  emergency!  When  you  get 
an  estimate  on  the  job  from  your  nearest 

National  Branch  you'll  know  why  expert 
maintenance  service  is  one  form  of  insurance 

you  can't  afford  to  be  without. 

And  if  an  emergency  does  arise — if  a  genera- 

tor goes  dead  or  a  mechanism  "freezes,"  there's no  greater  mental  relief  for  an  Exhibitor  than 
the  knowledge  that  a  phone  call  to  his  nearest 
National  branch  will  get  those  needed  repairs 

as  rapidly  as  is  humanly  possible  to  make 
them  .  .  .  for  National  Repair  Experts  and  their 

Exhibitor  friends  work  under  (he  cam"  slogan — 
"The  Show  Must  Go  Or 

m 
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JUST  OFF  THE  PRESS 
/^kUR  catalog  showing  the  many  beautiful 
^-^     effect  slides  for  all  types  of  presenta- 

tions  and   special   staging  is   ready   at  last! 

They   are   now  being  mailed   out  to   several 

thousand  projectionists  all  over  the  country 

Our  slides  used  with  the 

BRENKERT  F-7  Master 

Brenograph. 

One    of    these    valuable who  have  requested  copies. 

catalogs   will   be    sent   to 

you    immediately    if   you 

will  write  to  us. 

This  catalog  is  an  important  contribution 

to  projection  technique.     You  will  be  behind 

the  times  unless  you  keep  yourself  posted  on 

these  presentation  effects. 

WORKSTEL    STUDIOS 
151  WEST  46TH  STREET                  NEW  YORK  CITY 

The  Invisible,  Noiseless  Changeover  for  SIMPLEX— MOTIOGRAPH  F.— SURE  FIT 

HOLMES— SUPERIOR  Projectors 

AUTOMATIC  SHUTTER  CONTROL 
and 

3-WIRE  CIRCUIT 
FOOT  SWITCH 

(Miniature  power  house) 

Switch  floor  brackets 
now   available 

Designed    for    the    simplest 

installation    and    changeover 

dependability  with  all  sound 

equipment. 

Installed    by 

Roxy — Keith — Stanley — Schwartz 
Loew — -Fox — Wilmer  &  Vincent 

Ask  your  dealer  or  write 

DOWSER   MANUFACTURING    CORP. 
225  Broadway,  New  York  City 
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"A  Best  Seller" 

It  Is— 
Without  question :  The  most 
important  book  ever  published 
in  the  field  of  Motion  Picture 
Projection. 

Even  the  most  skilled  Projec- 
tionists can  get  valuable  oper- 

ating tips  from  its  400  pages 
of  text  and  130  odd  illustra- 
tions. 

Written  by  Rudolph  Miehling 
—  a  Projectionist  acknowl- 

edged an  expert  on  sound — 
an  engineer  of  national  reputa- 
tion. 

PPfpC  $£00  We  Pay 1   rVlV^IL      O        Postage 

ORDER  NOW 

THE   MOTION  PICTURE   PROJECTIONIST 
45   West  45th   Street,   New  York  City 

Gentlemen: 

Please  send  me  Rudolph  Miehling's  book,  "Sound 
Projection."  Enclosed  find  check  (or  money  order) 
for  $6.00. 

Name     

Street      

Town       

Stare        

Contner-Blue  Seal  Universal  Lens 
Adaptor  and  Aperture  System 

Your  picture  always  the 
full  screen  area. 

No  mask  needed  on 

screen.  Optically  cor- rect. 

Used  by  leading  theatres 
in  the  United  States  and 
Canada. 

Used  by  Loews — Publix 
—  Radio-Keith  —  Cen- 

tury Circuit — Wilmer  & 
Vincent  —  Stanley  Cir- 
cuit. 

For  further  information 

ask  your  dealer,  or  write 

Blue  Seal  Products  Co.,  Inc. 
262  Wyckoff  St.  BROOKLYN,   N.   Y. 

PERFECTION  IN 
CARBONS 

For  Low  Intensity  Projection 
Smooth,  Steady  Burning 

Wonderful  Light 
After  many  experiments  our  factory  has  produced 

the  new  "Noris  HS"  low  intensity  carbon  which,  we 
believe,  cannot  be  surpassed  by  any  other  brand  on 
the  market. 

Send  for  trial  samples. 

HUGO  REISINGER,  Inc. 
25  MURRAY  STREET 

NEW  YORK 
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PROJECTOR 

MADE  IN  THE  LARGEST  AND 

OLDEST  PLANT  IN  THE  WORLD 

DEVOTED  TO  THE  MANUFACTURE 

OF  MOTION  PICTURE  PROJECTORS 

SIMPLEX  SUPREMACY 
IS  THE  RESULT  OF  TWENTY-FIVE 
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TION  OF   MEN    —    METHODS   AND 

MATERIALS 

International  Projector  Corp. 
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Storage  Battery  Standards 

THE  storage  battery  is  a  v
aluable 

adjunct  of  the  sound  motion  picture 

system.  Just  now  there  is  a  move- 
ment afoot  among  workers  in  the  sound 

picture  field  to  provide  the  necessary  ele- 
ment which  will  eliminate  the  use  of  stor- 

age batteries  with  sound  projection  appa- 
ratus. Whether  these  efforts  are  success- 

ful or  not  remains  to  be  seen,  yet  the  re- 
sults of  this  work  will  take  nothing  away 

from  the  proven  dependability  of  the  stor- 
age cell  nor  diminish  its  effectiveness  in 

those  fields  in  which  it  has  performed 

long  and  valuable  service. 

It  cannot  be  denied  that  the  storage  bat- 
tery has  many  characteristics  which  are 

not  to  be  dimmed  by  even  the  best  of  bat- 
tery eliminators.  Nothing  that  has  thus 

far  been  revealed  in  the  development  of 
battery  eliminators  has  indicated  that  it 
will  match  the  proven  reliability  of  the 

storage  battery.  Certainly  the  storage  bat- 
tery is  noiseless  and  there  is  a  total  ab- 

sence of  line  fluctuations.  There  are  other 
characteristics  in  its  favor  too  well  known 
to  need  mention  here. 

The  following  listing  of  "standards" 
has  been  adopted  as  official  by  the  Ameri- 

can Institute  of  Electrical  Engineers1,  to 
whom  we  are  indebted  for  permission  to 
publish  them. 
The  standards  in  this  section  apply  to 

storage  batteries  of  the  lead-acid  type  and 
of  the  nickel-iron  alkaline  type.  They  are 
suitable  for  large  and  small  batteries  in 
either  stationary  or  portable  service.  These 
standards  conform  to  accepted  usage. 

Classification 

Storage  batteries  are  classified  as  sta- 
tionary or  portable  batteries  on  the  basis 

of  construction.  Stationary  batteries  are 
those  designed  for  service  in  a  permanent 
location.  Portable  batteries  are  those  de- 

signed for  convenient  transportation  dur- 
ing service.  Portable  batteries  may  be 

used  for  service  in  a  permanent  location. 

Construction 

Storage  Battery. — A  connected  group 
of  two  or  more  electrochemical  cells  for 

the  generation  of  electrical  energy  in 
which  the  cells  after  being  discharged  may 
be  restored  to  a  charged  condition  by  an 

electric  current  flowing  in  a  direction  op- 
posite to  the  flow  of  current  when  the  bat- 

tery discharges.  Common  usage  permits 
this  designation  to  be  applied  to  a  single 
cell  used  independently. 

Storage  Cell. — The  unit  of  the  battery, 
consisting  of  positive  and  negative  plates, 
separators,  electrolyte,  and  container,  for 
the  generation  of  electrical  energy  and 
capable  of  being  recharged  by  an  electric 
current. 

Active  Materials.- — Materials  of  plates 
reacting  chemically  to  produce  electrical 
energy  during  the  discharge.  The  active 
materials  of  storage  cells  are  restored  to 
their   original   composition,   in  the   charged 

1  February    16,    1928. 

condition,  by  oxidation  or  reduction  proc- 
esses produced  by  the  charging  current.  In 

the  charged  condition  the  active  materials 

are  as  follows  : — 

Lead  Acid  Nickel-iron 
Plate  Cells  Alkaline  Cells 
Positive  Lead    peroxide  Oxides  of  nickel 
Negative  Sponge    lead  Iron 

Grid. — A  metallic  framework  for  con- 
ducting the  electric  current  and  supporting 

the  active  material". 
Positive   Plate. — The  grid   and  active 

material  from  which  the  current  flows  to 

the  external  circuit  when  the  battery  is 
discharging. 

Negative  Plate. — The  grid  and  active 
material  to  which  the  current  flows  from 

the  external  circuit  when  the  battery  is 
discharging. 

Electrolyte. — An  aqueous  solution  of 
sulphuric  acid  used  in  lead  cells  and  of  cer- 

tain hydroxides  used  in  nickel-iron  alkaline 
cells.  The  concentration  of  the  solutions 

varies  somewhat  with  the  type  of  cell,  its 
use,  and  condition.  The  electrolyte  of 
charged  cells  at  70  deg.  Fahr.  (21  deg. 

Cent.),  will  ordinarily  fall  within  the  fol- 
owing  nominal  limits  of  specific  gravity  : — 

Lead  Acid  Nickel-iron 
Cells  Alkaline  Cells 

Maximum      1.300  1.230 

Minimum      1.200  1.160 

Separator. — A    device    for    preventing 
metallic  contact  between  the  plates  of  op- 

posite polarity  within  the  cell. 

Group. — Assembly  of  a  set  of  plates  of 
the  same  polarity  for  one  cell. 

Element. — -The  positive  and  negative 
groups  with  separators  assembled  for  a 
cell. 

Couple. — The  element  of  a  cell  con- 
taining two  plates,  one  positive  and  one 

negative.  This  term  is  also  applied  to  a 

positive  and  negative  plate  connected  to- 
gether as  one  unit  for  installation  in  ad- 

jacent cells. 

Jar. — The  container  for  the  element 
and  electrolyte  of  a  cell.  Specifically  a 

jar  for  lead-acid  cells  is  usually  of  hard 
rubber  composition  or  of  glass ;  but  for 
nickel-iron  alkaline  cells  it  is  a  nickel- 
plated  steel  container  frequently  referred 

to  as  a  "can." Tank. — A  lead  container,  supported  by 
wood,  for  the  element  and  electrolyte  of  a 
cell.  This  is  restricted  to  some  relatively 

large  types  of  cells. 

Case. — A  container  for  several  cells. 

Specificially  wood  cases  are  containers  for 
cells  in  individual  jars ;  rubber  or  com- 

position cases  are  provided  with  compart- 
ments for  the  cells. 

Tray. — A  support  or  container  for  one 
or  more  cells. 

Terminal  Posts. — The  points  of  the 
cell  or  battery  to  which  the  external  cir- 

cuit is  connected. 

-  In  certain  types  of  batteries  the  active  ma- 
terial is  enclosed  in  containers  which  are  held 

in  place  by   the   grid. 

Cell  Connector. — A  conductor  used  for 
carrying  current  between  adjacent  cells. 

Counter  Electromotive  Force  Cells. — 
Cells  of  practically  no  capacity  used  to  op- 

pose the  line  voltage.  Frequently  called 
"Counter  cells." 

End  Cells.— The  cells  of  a  battery 
which  may  be  cut  in  or  out  of  the  circuit 
for  the  purpose  of  adjusting  the  battery voltage. 

Pilot  Cell. — A  selected  cell  whose  tem- 
perature, voltage  and  specific  gravity  of 

electrolyte  are  assumed  to  indicate  the  con- 
dition of  the  entire  battery. 

Capacity 

Ampere-Hour  Capacity. — The  number 
of  ampere-hours  which  can  be  delivered  by 
a  cell  or  battery  under  specified  conditions 
as  to  temperature,  rate  of  discharge  and 
final  voltage. 

Watt-Hour  Capacity. — The  number  of 
watt-hours  which  can  be  delivered  by  a 
cell  or  battery  under  specified  conditions 
as  to  temperature,  rate  of  discharge  and final  voltage. 

Time-Rate. — The   rate   in   amperes   at 
which  a  battery  will  be  fully  discharged  in 
a  specified  time,  under  specified  conditions 

of  temperature  and  final  voltage.  Exam- 
ple, the  eight-hour  rate  or  the  twenty-min- 
ute rate. Voltage 

Open-Circuit  Voltage. — The  voltage  of 
a  cell  or  battery  at  its  terminals  when  no 
current  is  flowing.  For  the  purpose  of 
measurement,  the  small  current  required 
for  the  operation  of  a  voltmeter  is  usually 

negligible. 
Closed- Circuit  Voltage. — The   voltage 

at  the  terminals  of  a  cell  or  battery  when 
current  is  flowing. 

Average  Voltage. — The  average  value 
of  the  voltage  during  the  period  of  charge 
or  discharge.  It  is  conveniently  obtained 
from  the  time  integral  of  the  voltage  curve. 

Initial  Voltage. — The  voltage  of  a  cell 
or  battery  at  the  beginning  of  a  charge  or 
discharge.  It  is  usually  taken  after  the 
current  has  been  flowing  for  a  sufficient 
period  of  time  for  the  rate  of  change  of 
voltage  to  become  practically  constant. 

Final  Voltage. — The  prescribed  volt- 
age upon  reaching  which  the  discharge  is 

considered  complete.  The  final  voltage  is 
usually  chosen  so  that  the  useful  capacity 
of  the  cell  is  realized.  Final  voltages  vary 
with  the  type  of  battery,  the  rate  of  the 
discharge,  temperature,  and  the  service  in 
which  the  battery  is  used. 

Polarity. — An  electrical  condition  de- 
termining the  direction  in  which  current 

tends  to  flow.  By  common  usage  the  dis- 
charge current  is  said  to  flow  from  the 

positive  or  peroxide  plate  through  the  ex- 
ternal circuit.  In  a  nickel-iron  alkaline 

battery  the  positive  plate  is  that  containing 
nickel  peroxide. 

Polarization. — The  change  in  voltage 
at  the  terminals  of  a  storage  cell,  when  a 
specified  current  is  flowing,  equal  to  the 

difference  between  the  actual  and  the  equili- 
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brium  (constant  open-circuit  condition)  po- 
tentials of  the  plates,  exclusive  of  the  /  R 

drop. 

Charging   and   Discharging 

Charge. — The  conversion  of  electrical 
energy  into  chemical  energy  within  the  cell 
or  battery.  This  consists  of  the  restoration 

of  the  active  materials  by  passing  a  uni- 
directional current  through  the  cell  or  bat- 

tery in  the  opposite  direction  to  that  of  the 
discharge.  A  cell  or  battery  which  is  said 

to  be  "charged"  is  understood  to  be  fully 
charged. 

Charging  Rate. — The  current  ex- 
pressed in  amperes  at  which  a  battery  is 

charged. 

Constant-Current  Charge. — A  charge 
in  which  the  current  is  maintained  at  con- 

stant value.  For  some  types  of  lead  bat- 
teries this  may  involve  two  rates  called  the 

starting  and  the  finishing  rates. 

Constant  Voltage  Charge. — A  charge 
in  which  the  voltage  at  the  terminals  of 
the  battery  is  held  at  a  constant  value.  A 
modified  constant  voltage  system  is  usually 
one  in  which  the  voltage  of  the  charging 
circuit  is  held  substantially  constant,  but 
a  fixed  resistance  is  inserted  in  the  battery 

circuit  producing  a  rising  voltage  charac- 
teristic at  the  battery  terminals  as  the 

charge  progresses.  This  term  is  also  ap- 
plied to  other  methods  for  producing  auto- 

matically a  similar  characteristic. 

Boost  Charge. — A  partial  charge, 
usually  at  a  high  rate  for  a  short  period. 

Equalizing  Charge.  —  An  extended 
charge  given  to  a  battery  to  insure  the 
complete  restoration  of  the  active  materials 
in  all  the  plates  of  all  the  cells. 

Watt-hour  Efficiency. — (Energy  effi- 
ciency).— The  ratio  of  the  watt-hours  out- 

put to  the  watt-hours  of  the  recharge. 

Temperature 

Reference  Temperature. — The  capacity 
obtained  from  a  storage  battery  on  dis- 

charge varies  with  the  temperature  of  the 

electrolyte.  The  following  standard  refer- 
ence temperatures  are  established. 

(1)  The  temperature  of  electrolyte  at 
beginning  of  discharge  shall  be  25  deg. 
cent.  (77  deg.  fahr.).  No  limit  is  placed 

on  the  temperature  attained  by  the  elec- 
trolyte during  discharge. 

(2)  The  ambient  temperature  on  dis- 
charge shall  be  from  S  deg.  cent,  to  8  deg. 

cent,  lower  than  the  temperature  of  the 
electrolyte,  on  the  beginning  of  discharge. 
The  ambient  temperature  shall  be  kept 
constant  throughout  the  discharge. 

Temperature  Coefficient  of  Voltage. — ■ 
The  change  in  open-circuit  voltage  per  de- 

gree  (cent.)  change  in  temperature.3 
Temperature  Coefficient  of  Capacity. — 

The  change  in  delivered  capacity  expressed 

as  a  percentage  of  the  ampere-hour  or  watt- 
hour  capacity  per  degree  (cent.)  change  in 
temperature   between   specified  limits. 

Critical  Temperature.— The  tempera- 
ture of  the  electrolyte  at  which  an  abrupt 

change  in  capacity  occurs. 

Rating  of  Batteries 

General. — Batteries   are   usually   rated 
in  terms   of  the  number  of   ampere-hours 

0  This  is  but  a  few  tenths  of  a  millivolt  and 
must  not  be  confused  with  the  effect  of  tem- 

perature on  changes  in  voltage  resulting  from 
polarization  and  /  R  drop  when  charging  or  dis- 
charging. 

which  they  are  capable  of  delivering  when 

fully  charged  and  under  specified  condi- 
tions as  to  temperature,  rate  of  discharge 

and  final  voltage.  For  different  classes  of 

service,  different  time-rates  (See  definition 
of  time-rate)  are  frequently  used.  For 

comparing  the  capacities  of  batteries  of  dif- 
ferent size  but  of  the  same  general  design, 

it  is  customary  to  use  the  same  time-rate, 
and  a  comparison  based  on  the  different 
lengths  of  time  they  will  discharge  at  the 

same  rate  is  not  recommended  as  it  is  mis- leading. 

Misrating. — A  battery  which  fails  to 
deliver  its  rated  capacity  on  the  third  suc- 

cessive measured  cycle  of  charge  and  dis- 
charge under  specified  current  rates,  tem- 

perature of  electrolyte,  specific  gravity,  ard 

final  voltage,  shall  be  considered  to  be  im- 

properly rated. 
Trickle  Charge. — A  continuous  charge 

at  low  rate  approximately  equal  to  the  in- 
ternal losses  and  suitable  to  maintain  the 

battery  in  a  fully  charged  condition.  This 
term  is  also  applied  to  very  low  rates  of 
charge  suitable  not  only  for  compensating 
for  internal  losses  but  to  restore  intermit- 

tent discharges  of  small  amount  delivered 
from  time  to  time  to  the  load  circuit. 

Finishing  Rate.— -The  rate  of  charge 
expressed  in  amperes  to  which  the  charging 
current  for  some  types  of  lead  batteries  is 
reduced  near  the  end  of  charge  to  prevent 
excessive   gassing   and   temperature   rise. 

Discharge. — The  conversion  of  the 
chemical  energy  of  the  battery  into  elec- trical energy. 

Reversal — Change  in  normal  polarity 
of  a  storage  cell. 

Local  Action  or  Self-Discharge. — The 
internal  loss  of  charge  which  goes  on  con- 

tinuously within  a  cell  regardless  of  con- 
nections to  an  external  circuit. 

Floating. — A  method  of  operation  in 
which  a  constant  voltage  is  applied  to  the 
battery  terminals  sufficient  to  maintain  an 
approximately  constant  state  of  charge. 

Specific  Gravity  of  Electrolyte. — The 
electrolyte  of  lead  acid  batteries  increases 
in  concentration  to  a  fixed  maximum  value 

during  charge  and  decreases  during  dis- 
charge. The  concentration  is  usually  ex- 

pressed as  the  specific  gravity  of  the  solu- 
tion. This  variation  of  specific  gravity 

of  the  solution  affords  an  approximate  in- 
dication of  the  state  of  charge. 

The  specific  gravity  of  the  electrolyte  in 
nickel-iron  alkaline  batteries  does  not 

change  appreciably  during  charge  or  dis- 
charge and  therefore  does  not  indicate  the 

state  of  charge.  The  specific  gravities, 

however,  are  indication  of  the  electrochem- 
ical  usefulness  of  the   electrolyte. 

Gassing. — -The  evolution  of  oxygen  or 
hydrogen,  or  both. 

Efficiency 

Efficiency. — The  ratio  of  the  output  of 
a  cell  or  battery  to  the  input  required  to 
restore  the  initial  state  of  charge  under 
specified  conditions  of  temperature,  current 
rate,  and  final  voltage. 

Ampere-Hour  Efficiency. —  (Electro- 
chemical Efficiency). — The  ratio  of  the  am- 

pere-hours output  to  the  ampere-hours  of 
the  recharge. 

Volt  Efficiency. — The  ratio  of  the  aver- 
age voltage  during  the  discharge  to  the 

average  voltage  during  the  recharge. 

S.  M.  P.  E.  Toronto  Meeting 
THE  Fall  meeting  of  the  Society  of 

Motion  Picture  Engineers  which  was 
held  at  the  Royal  York  Hotel  in  Toronto, 

Canada,  October  7-10  inclusive,  was  a  con- 
spicuous success  in  many  particulars.  Mem- 

bers of  the  Society  were  most  enthusiastic 

about  the  .recent  Convention  and  the  gen- 
eral opinion  is  that  it  will  be  hard  to  better 

its  sessions.  It  has  been  the  good  fortune 
of  the  Society  to  have  had  every  successful 
development  in  motion  picture  work  given 
an  advance  showing  at  its  meetings. 

While  the  papers  on  sound  pictures 
played  a  very  important  part  at  the 
Toronto  gathering,  their  contents  touched 
mainly  on  refinements  to  existing  apparatus 
and  technique  rather  than  in  revealing  any 
outstanding  new  development.  For  the  most 
part  the  papers  read  dealt  with  highly 
technical  problems  of  the  making  and 
showing  of  motion  pictures. 

Many  Interesting  Papers 

Among  the  papers  read  which  are  of 
particular  interest  to  those  interested  in 

projection  work  were:  "The  Illusion  of 
Sound  and  Picture,"  by  John  L.  Case,  RCA 
Photophone,  Inc. ;  "Theatre  Acoustics,"  by 
S.  K.  Wolfe,  E.  R.  P.  I.;  "The  Optics  of 
Motion  Picture  Projection,"  by  Professor 
Arthur  C.  Hardy,  Massachusetts  Institute 

of  Technology;  "The  Film  Perforation  and 
Means  for  its  Measurement,"  by  W.  H. 
Carson,  Agfa  Ansco  Corp. ;  "Surface 
Treatment  of  Sound  Film,"  by  J.  I.  Crab- 

tree,  C.  E.  Ives,  and  O.  Sandvik;  "A  New 
Method  of  Blocking  Out  Splices  in  Sound 

Film,"  by  Messrs.  Crabtree  and  Ives ; 
"Characteristics  of  Loudspeakers  for  Thea- 

tre Use,"  by  D.  G.  Blattner,  Bell  Tele- 

phone Labs. ;  "Optical  Problems  of  th<- 
Wide  Film,"  by  Dr.  W.  Rayton,  Bausch 

&  Lomb  Optical  Co. ;  "Some  Practical 
Aspects  and  Recommendations  on  Wide 

Film  Standards,"  by  A.  S.  Howell  and  J. 

A.  Dubray,  Bell  &  Howell  Co. ;  "Some 
Aspects  of  Reverberation,"  by  E.  W.  Kel- 

logg, General  Electric  Co. ;  "Water  Cooling 
of  Incandescent  Lamps,"  by  Dr.  N.  T.  Gor- 

don, General  Electric  Co. ;  "Operating 
Characteristics  of  High  Intensity  Arcs,"  by 
A.  C.  Downes  and  D.  B.  Joy,  National 

Carbon  Co.;  and  "Camera  and  Projecto*- 
Aperture  in  Relation  to  Sound  Pictures," 
by  Lester  Cowan,  A.  M.  P.  A.  &  S. 

One  subject  which  seemed  to  be  the  gen- 
eral topic  of  discussion  among  Society 

members  was  the  advent  of  wide  film,  a 
development  which  offers  many  problems 
for  the  engineer.  Because  wide  film  has 
been  only  recently  exhibited,  there  was  not 
sufficient  time  for  the  preparation  of  papers 
on  the  subject  before  the  Society  Meeting. 
However,  it  is  certain  that  the  next  Meet- 

ing will  include  many  papers  on  the  subject 
of  wide  film  both  in  the  production  and 

projection  fields. 
J.  I.  Crabtree  of  Eastman  Kodak  Co., 

is  the  new  president  of  the  S.  M.  P.  E., 
succeeding  L.  C.  Porter,  Edison  Lamp 
Works. 
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to  quality  reproduction 

yet  an Exclusive  Feature 

of  the  Western  Electric 
Sound  System 

TALKING  pictures  are  recorded  at  a 

speed  of  90  feet  per  minute.  They  must 

be  reproduced  at  exactly  the  same  speed. 

Variations  in  speed  cause  the  pitch  of  voice 
and  music  to  rise  or  fall. 

A  musical  ear  will  detect  sudden  changes 

in  pitch  caused  by  a  change  in  speed  of 

only  one-half  of  one  per  cent.  If  the  speed 

is  not  held  within  this  small  limit,  quality 

reproduction  is  impossible.  Ordinary  motors 

will  not  answer  this  purpose. 

Western  Electric  has  solved  the  problem 

by  the  use  of  a  specially  designed  motor 

control  which  holds  the  motor  speed  within 

one-fifth  of  one  per  cent.  This  is  an  exclu- 
sive Western  Electric  feature. 

Its  operation  is  automatic,  requiring  no 

attention.  The  worry  and  trouble  of  attempt- 

ing to  control  the  speed  of  reproduction 
is  eliminated. 

The  motor  control  box  is  just  one  of  a 

number  of  refinements  found  only  in  the 

Western  Electric  Sound  System  which  make 

quality  reproduction  a  fact.  The  exhibitor 
will  find  that  this  control  and  other  fea- 

tures are  distinct  aids  in  putting  over  a 

talking  picture  with  the  quality  demanded 

by  the  public. 

Quality  Reproduction  means  Western  Electric  Reproduction 

Westen 
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Electric 
SYSTEM 

Distributed  by 

Electrical  Research  Products  Inc. 
250  West  57th  Street,  New  York,  N.  Y. 

Member  of  Motion  Picture  Producers  and  Distributors  of  America,  Inc — Will  H.  Hays,  President 
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FULCO   PROJECTOR — Ernemann    Design 

CONVENIENCES 
'  I  'HE  Fulco  Projector  em- 

bodies many  points  of 

special  interest  and  practical 

value  which  the  most  exacting 

Projectionists  recognize  and 

approve. Particularly  is  this  true  with 

reference  to  adjustment  facili- 

ties and  the  ease  and  conven- 

ience with  which  it  is  possible 

to  make  any  and  every  adjust- 
ment   quickly   and   surely. 

The  Fulco  is  the  one  Projector 

above  all  others  completely 

under  Projectionist  control  and 

susceptible  of  delicate  changes 

of  adjustment  even  while  in, 

action. 

In  a  large  measure  this  ac- 
counts for  the  high  quality  of 

Projection  results  always  no- 

ticeable where  Fulco  Projec- 
tors are  used. 

MOIST  AIR  completely 
banishes  heat.  It  has 
made  possible  the  only 
system  of  film  cooling 
which  really  cools  the  film 
without  drying  it  up. 

Developed  by  Fulco  en- 
gineers for  the  Fulco  Pro- 

jector. 

A 

AS. E.  E.  FULTON  COMPANY & 

<t 

V 

Executive  Headquarters — 1018  So.  Wabash  Ave. CHICAGO 

G° 

President 
C.   H.    FULTON 

Treasurer 
A.    G.    JARMIN 

V.  P.  &  Sales  Mgr. 
F.    A.    VAN    HUSAN 

s* 

BRANCHES 
CHICAGO — 1018   So.   Wabash   Ave.  ST.    LOUIS — 3232    Olive    St. 
NEW  YORK — 115   W.   45th    St.  INDIANAPOLIS — 340    N.    Illinois    St. 
BOSTON — 65    Broadway  MILWAUKEE — 151    Seventh    St. 
PHILADELPHIA — 1337    Vine   St.  SAN  FRANCISCO — 255  Golden  Gate  Ave. 
ATLANTA — 146  Walton   St.  LOS  ANGELES — Film  Ex.  Bldg. 

Factory:    2001    So.  California   Ave.,   Chicago,   111.                                          . 
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cf     C^  <<f 



November,    1929 The  Motion  Picture  Projectionist 

15 

Waves  and  Wave  Motions 
By  J.   A.    Dowie Chief  Instructor,  National  Radio  Institute,  Washington,  D.  C. 

TO  be  able  to  understand  how  sound 

waves  (speech  and  music)  can  be 
reproduced  from  a  radio  receiving 

set  located  many  miles  away  from  a  broad- 
casting station,  a  study  of  wave  motion 

and  the  characteristics  of  waves  is 
essential. 

A  wave  may  be  defined  as  a  disturbance 
in  some  elastic  substance,  the  disturbance 
having  a  regular  period  or  frequency  both 
as  to  time  between  repetitions  and  as  to 
its  strength. 

The  erroneous  impression  exists  in  many 
minds  that  it  is  the  medium  which  actually 

travels  away  from  the  point  where  the  dis- 
turbance causing  the  wave  is  created,  but 

it  should  be  clearly  understood  that  the 
medium  as  a  whole  remains  stationary,  and 
the  wave  action  of  the  individual  particles 
is  purely  local. 

For  example :  If  we  lift  one  end  of  a 
straight  rope  and  shake  it  briskly  up  and 
down,  a  wave  is  thus  started  in  the  rope 
which  will  travel  down  its  length.  It  is 
evident  that  in  this  case  the  wave  consists 

of  a  successive  and  individual  vertical  mo- 
tion of  each  point  of  the  rope.  If  the  rope 

is  shaken  twice,  two  waves  will  be  started 

which  travel  away  to  the  other  end,  keep- 
ing always  the  same  distance  apart.  If 

the  shaking  of  the  rope  is  repeated  rhyth- 
mically, a  continuous  wave  motion  is 

started  which  transmits  the  energy  im- 
parted by  the  hand  to  the  other  end  of  the 

rope. 

Analysis  of  Waves 

The  high  points  of  a  wave  are  called  the 

crests,  and  the  low  ones  troughs.  The  dis- 
tance between  two  successive  crests  is  the 

wavelength,  the  height  of  the  crest  above 
the  trough,  the  amplitude,  while  the  speed 
at  which  the  wave  apparently  travels  is 

called  the  frequency.  The  frequency  is  ex- 
pressed by  the  number  of  waves  passing  a 

given  point  each  and  every  second.  The 

above  terms,  "wavelength,"  "amplitude," 
are  graphically  illustrated  in  Figure  2  and 
it  is  well  to  bear  their  relationship  clearly 
in  mind. 

Science  has  gradually  realized  that  all  of 
the  perceptions  of  our  senses  are  due  to 
waves  generated  in  a  substance  which  seems 
to  permeate  everything,  and  which  has 
been  called  the  ether.  That  such  a  sub- 

stance actually  exists  has  long  been  doubt- 
ed, but  the  study  of  the  phenomena  in  con- 

nection with  the  transmission  of  heat,  light 
and  electricity  shows  that  they  are  all  due 
to  wave  action  which  cannot  be  explained 
unless  by  the  assumption  of  a  medium  for 
these  waves  to  travel  in. 

All  ether  waves  travel  with  the  same  ve- 
locity of  300,000,000  meters  per  second, 

which  is  equivalent  to  about  186,500  miles. 
They  differ  widely  in  their  wavelength, 
however,  and  are  known  to  range  from  a 
wavelength  of  150,000  meters  which  are  the 
longest  radio  waves  yet  encountered,  to  a 
wavelength  of  500  billionths  of  a  meter. 
All  these  waves  are  apparently  identical  in 
nature. 

Some  of  them  can  be  discovered  only 
by  the  most  delicate  instruments,  some  of 
them  by  the  sensations  of  what  we  know 
as  heat  and  light ;  and  in  the  latter  case, 
the  different  colors  are  again  differentiated 
by  wavelength  variation.  Some  penetrate 
so-called  opaque  objects,  and  are  known 
to  act  as  X-rays ;  some  are  invisible  to  our 
eyes  and  to  our  senses,  yet  produce  cer- 

tain pathological  effects  upon  the  body  such 
as    sun-stroke,    and    it    has    been    claimed 
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Figure  1 

softening   of   the   bones,   and   finally,   some 
can  be   detected   only   by   radio  apparatus. 

Sound  Waves 

Sound  is  a  wave  motion  of  the  air,  not 
of  ,the  ether.  If  a  bell  or  a  piano  wire 

be  struck,  the  bell  or  the  wire  will  vibrate 
many  hundreds  or  even  thousands  of  times 
per  second.  Every  vibration  hits  the  sound 
in  the  air  a  slight  blow  which  starts  a 

wave  in  the  same  manner  as  in  the  experi- 
ment with  the  rope.  From  the  source  of 

the  vibration,  these  sound  waves  travel 

outward  in  every  direction,  gradually  be- 
coming weaker  as  the  distance  from  the 

source   increases. 
In  the  delicate  mechanism  of  the  human 

ear,  the  vibrations  impinge  against  the  ear- 
drums and  cause  them  to  vibrate  at  the 

same  speed,  thus  producing  what  we  know 
as  sound.  The  greater  the  amplitude  of 

the  original  vibration,  the  further  will  the 
wave  be  transmitted ;  hence,  the  amplitude 
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of  a  sound  wave  corresponds  to  the  loud- 
ness of  a  tone.  What  is  known  as  the 

pitch,  on  the  other  hand,  is  a  result  of  the 

number  of  vibrations  per  second  or  fre- 
quency. 
The  lowest  tones  which  the  human  ear 

can  hear  and  distinguish  correspond  to 
about  30  vibrations  per  second,  the  highest 
to  about  18,000  vibrations  per  second. 
Anything  above  or  below  these  values  are 
audible  not  as  a  musical  note  but  as  a 
noise. 

A  vibrating  source  producing  a  single 
frequency  is  said  to  produce  a  pure  tone. 
The  frequency  of  the  source  is  referred  to 
as   the  pitch.     Musical  tones,  however,   as 

produced  by  bowing  a  violin  or  striking  a 

piano,  do  not  consist  of  pure  tones  but  ordi- 
narily consist  of  a  particular  frequency  and 

in  addition  a  number  of  other  frequencies, 
known  as  harmonics.  Harmonics  are  fre- 

quencies which  are  multiples  of  a  given 
frequency  known  as  the  fundamental. 

Thus,  if  we  strike  a  piano  note,  the  funda- 
mental frequency  of  which  is  500  cycles, 

we  would  also  find  present  in  the  air  sound 
waves  having  frequencies  of  1,000,  1,500, 

2,000,  2,500,  3,000,  3,500,  etc.,  cycles. 
In  radio  work,  we  like  to  refer  to  the 

frequency  having  a  value  twice  that  of  the 
fundamental  as  the  second  harmonic,  the 
frequency  having  a  value  three  times  the 
fundamental  as  the  third  harmonic,  and  so 
on.  While  the  pitch  of  a  musical  tone  is 

determined  by  the  frequency  of  the  funda- 
mental, the  tone  quality  or  timbre,  as  it  is 

sometimes  called,  depends  upon  the  ratio 
of  the  amount  of  energy  in  the  various 
harmonics  to  that  in  the  fundamental.  It 

is  this  ratio  which  enables  you  to  deter- 
mine, even  though  you  may  not  be  able  to 

see  the  instrument,  whether  or  not  the  tone 
is  produced  by  a  piano,  violin  or  singer. 

The  ordinary  land  telephone  affords  the 
means  of  reproducing  sound  waves  at  a 
distance  far  greater  than  the  original  wave 
will  cover.  The  scund  wave  strikes  a  metal 

diaphragm  which  is  thereby  set  in  vibra- 
tion. To  the  diaphragm  is  attached  an 

electrical  contact  composed  of  small  pieces 
of  carbon  rather  loosely  held  together, 
through  which  a  current  is  flowing.  When 
the  carbon  particles  are  compressed  by  the 
motion  of  the  diaghragm  the  resistance  of 
the  particles  is  decreased  because  they  are 
brought  in  closer  contact  with  each  other, 
and  a  greater  amount  of  current  flows  in 
the  circuit. 

Transmitting    Apparatus 

This  current  is  then  made  to  pass 

through  an  electromagnet  at  the  other  end 
of  the  line  and  the  magnetic  charge  in  the 
magnet  will  vary  in  accordance  with  the 
current  changes.  The  magnet  acts  upon 
the  other  diaphragm  at  the  receiving  end 
which  vibrates  in  synchronism  with  the 
transmitting  diaphragm  and  generates 
sound  waves  corresponding  to  the  original 
one. 

The  apparatus  used  to  send  forth 
through  space  the  electromagnetic  waves 
which  carry  speech  or  musical  vibration 
in  any  broadcasting  system  consists  of 
three  essential  parts.  The  first  of  these 

is  a  radio  frequency  generator  which  pro- 
duces uninterrupted  constant-amplitude  al- 

ternating current  of  exceedingly  high 
frequency.  The  second  is  a  modulator, 
which  controls  the  amplitude  of  this  high 
frequency  alternating  current  and  varies 
it  In  strict  accordance  with  the  sound  vi- 

brations to  be  transmitted.  The  third  is 
the  radiator,  or  antenna  system,  which  will 
aid  in  converting  the  sound  modulated  radio 

frequency  current  impressed  upon  it  into 
corresponding  electromagnetic  waves  in  the 
ether  or  space. 
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Coast  Technicians  Strive  for  Standard 

Aperture  Size 
HOLLYWOOD  motion  picture  stu- 

dios are  now  composing  all  vital 

elements  in  sound-on-film  pictures  within 
an  area  of  0.620  by  0.835  inches  altho  con- 

tinuing to  photograph  the  whole  frame. 
This  is  in  accordance  with  specifications 

recently  recommended  by  the  Academy  of 
Motion  Picture  Arts  and  Sciences,  Techni- 

cians' Branch,  acting  jointly  with  the  Tech- 
nical Bureau  of  the  Association  of  Motion 

Picture  Producers,  the  American  Society 
of  Cinematographers,  the  Pacific  Coast 
Section  of  the  Society  of  Motion  Picture 
Engineers  and  the  California  Chapter  of 
the  American  Projection   Society. 

Theatres  which  restore  the  full  screen 

image  from  sound-on-film  pictures  have 
been  notified  that  to  secure  the  maximum 

image  size  in  3  by  4  proportion  they  should 
use  projector  apertures  whose  size  would  be 

0.600  by  0.800  inches  on  the  basis  of  pro- 
jection on  the  level,  the  horizontal  center 

of  the  aperture  coinciding  with  the  hori- 
zontal center  of  the  S.  M.  P.  E.  standard 

aperture. 

Nationwide  Survey 

The  recommendations  and  action  by  the 
studios  followed  the  revelation  through  a 
nationwide  survey  that  theatres  are  using 

a  wide  variety  of  aperture  sizes  in  project- 
ing sound-on-film  pictures.  It  was  also 

found  that  an  increasing  number  of  thea- 
tres are  restoring  the  full  screen  propor- 
tion through  the  use  of  a  smaller  aperture, 

lenses  of  one-half  inch  shorter  focal  length, 

and  various  re-centering  devices.  As  only 
two  studios  were  composing  to  allow  for 
this,  the  result  was  that  in  many  theatres 
part  of  the  heads  and  feet  of  characters 

were  cut  off  in  projection.  The  recommen- 
dations of  the  technical  societies  are  de- 

signed to  correct  this  serious  condition  and 

were  chosen  as  the  best  means  of  the  pro- 
jector aperture  sizes  among  a  number  of 

large  theatre  chains. 
Studios  which  are  now  marking  the 

ground  glasses  of  their  cameras  to  conform 

to  the  recommended  practice  are :  Para- 
mount-Famous-Lasky,  Metro-G  oldwyn- 
Mayer,  United  Artists,  Pathe,  Universal, 
R.  K.  O.,  Tiffany- Stahl,  Mack  Sennett, 
Darmour,  and  Educational.  The  Fox  Stu- 

dio markings  are  the  same  width  but  allow 
.04  inches  more  height. 

Committees  representing  the  motion  pic- 

325,000  Engaged  in  Pictures 
More  than  325,000  persons  in  the  United 

States,  secure  their  wages  from  pictures, 
according  to  a  recent  estimate.  More  than 

100,000,000  persons  attend  picture  shows 

weekly,  it  is  declared,  with  the  20-odd 
thousand  theatres  of  the  United  States  said 

to  have  an  aggregate  seating  capacity  in 
excess  of  18,000,000.  The  100,000,000 
figure,  it  is  said,  represents  about  a  100 
per  cent  increase  over  attendance  of  a  few 

years  ago. 

Restoration  of  Aperture  to  3 

x  4  Proportion  on  Basis  of 
Dimensions  Recommended 

by  Academy  of  Motion 
Picture  Arts  and  Sciences. 

Circle  Represents  a 
Head  Close-up. 

A-Original  "B  and  H"  Silent 

Aperture— .720"x9375". 

B-A  with  Sound  Track— .085". 

C-Recentering  of  B — 
— Account  of  Sound  Track. 

D-C  Recentered — with  Camera 

Aperture  as  shown — .620"  x 

.835". 
E-Head  Reduced  to  meet  projec- 

tion requirements  of  Proj. 
Aperture  in  F. 

F-New Proj.  Aperture,  size  .600" 
x  .800",  inside  Camera  Aper- 

ture showing  Head  reduction. 

G  and  H  represent  cutting  of 
Head  in  Projector  by  im- 

proper Framing. 

ture  technical  organizations  in  Hollywood 
are  also  studying  the  problems  of  standard 

release  print  practice  and  screen  illumina- 
tion under  the  sponsorship  of  the  Academy. 

Projectionists   Aid 
In  addition  to  the  participation  of  the 

Los  Angeles  chapter  of  the  American  Pro- 
jection Society  as  an  organization  in  send- 

ing out  questionnaires,  discussing  the  prop- 
osition and  endorsing  the  final  recommen- 

dations, a  number  of  projectionists  were 
active  personally.  Sidney  Burton,  presi- 

dent of  the  Los  Angeles  A.  P.  S.  chapter, 
E.  W.  Anderson  and  Albert  Feinstein  were 
members  of  the  joint  committee  from  the 
different  organizations  which  drew  up  the 
resolution.  David  Koskoff,  as  secretary  of 
the  A.  P.  S.  chapter,  also  gave  much  help 
in  collecting  data  on  projection  conditions 
in  theatres  throughout  the  United  States 

and   Canada. 

By  V.  E.  Miller,   Paramount-Famous-Lasky 

Suggests  51  mm.  As  the 
Ideal  Film  Size 

THE  sound  track  has  encroached  upon the  picture  area  to  a  very  awkward 
extent.  The  Movietone  frame  and  the  70 

m.m.  Grandeur  film  are  two  unhappy  ex- 
tremes. This  wide  picture  seems  to  claim 

favor  as  an  approach  to  the  visual  range 
of  the  eye.  We  believe  this  is  a  mistaken 
promise.  Let  us  not  forget  that  the  great 
range  of  the  human  vision  is  provided  us 
as  a  means  of  protection,  but  that  the  choice 
field  of  vision  is  very  limited. 

Effect  on  the  Eyes 

A  simple  experiment  will  demonstrate 
that  when  we  select  a  prospect,  the  area 

of  critical  interest  is  very  narrow,  and  be- 
yond this,  is  merely  a  conscious  retinal 

periphery.  All  forms  of  pictorial  art  de- 
mand a  narrow,  but  pleasing,  projection, 

and  we  venture  that  there  is  little  artistic 

appeal  in  an  excessively  wide  film.  We 
should  carefully  distinguish  between  a 
larger  picture,  in  the  taking,  and  a  wider 
screen. 
A  larger  initial  picture  may  certainly 

have  many  advantages,  provided  there  are 
no  mechanical  difficulties  in  the  projection. 

Its  value  may  be  understood  by  an  exag- 
gerated comparison — if  we  imagine  a  mo- 

tion picture,  of  the  dimension  of  a  lantern 
slide,  projected  to  the  size  of  the  standard 

screen,  we  would  have  a  picture  of  incom- 
parable beauty  and  smoothness  of  grain, 

and  all  other  blemishes  would  be  propor- 
tionately reduced. 

51  mm.  Standard 

It  is  logical  to  assume  that  the  picture 
must,  eventually,  be  provided  with  a  space 
for  the  sound  track;  this  could  be  done  in 
the  positive  only  without  disturbing  the 
standard  proportions  of  the  negative.  If 
the  industry  insists,  however,  on  a  change, 

the  ideal  dimension  appears  to  be  that  sug- 
gested by  Westerberg,  51  m.m.  wide,  with 

the  picture  36  m.m.  x  22^  m.m. 
It  is  terrifying  to  contemplate  scrapping 

the  present  standard  equipment,  but  any- 

thing so  revolutionary  as  the  "talkies"  de- 
mands equally  radical  changes  in  the  ma- 

chinery to  produce  them  artistically. — 
Lewis  W.  Physioc  in  The  International 
Photographer. 
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MEETING  THE  NEEDS  of  the  PROJECTIONIST  with 

The 
Finest  Changeover  Device 

Ever  Built 
A  New 

"STRONG"  Changeover 

"The  Five  Point" 

NOISELESS 
CHANGEOVER 

EYE  SHIELD 

FILM 

GATE  OPENER 

FRAMING 

LIGHT 

|  AUTOMATIC FIRE  SHUTTER 
FINGER 

The  only  device  of  its  kind  at  a  mod- 

erate price  which  gives  the  Projection- 

ist a  complete  multiple  accessory  .  .  . 

combining  in  one  device  all  the  func- 

tions that  Projectionists  are  de- 
manding. 

NOW  READY   FOR  SIMPLEX 

AND    MOTIOGRAPH 

Here   Is  The  Latest  Development    In    Changeover   Devices   For   Theatres   By   THE 
ESSANNAY  ELECTRIC  MFG.  CO.,  The  Pioneer  Manufacturer  Of  Changeover 

1_A  SILENT  CHANGEOVER 
2-^EYE  SHIELD 
3—FRAMING  LIGHT 

4 — FILM  GATE  OPENER 
5— FIRE  GATE  FINGER 

Sold  by  All  Branches  of  National  Theatre  Supply  Co. 
EDW.   L.   KLEIN   CO.,  25  W.  43rd  St.,  N.  Y.,  Foreign  Representative 

i  ore-d    fey 

ESSANNAY  ELECTRIC  MFG.  CO.,  MAYWOOD,  ILL. 
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Television — Present  and  Future 
By  Thomas  W.  Benson 

TELEVISION  will  develop 
 along 

two  rather  well-defined  lines.  We 
now  have  operating  on  regular 

schedule  several  radio  stations  that  are 

transmitting  pictures  experimentally  which 
may  'be  received  by  those  properly  equipped 

to  do  so.  These  pictures  are  crude,  admit- 
tedly, are  too  small  and  lack  detail  to  the 

point  where  they  have  but  meager  enter- 
tainment value.  What  of  it?  The  radio 

spark  transmitters  of  fifteen  years  ago  also 
lacked  entertainment  value  in  exactly  the 

same  sense,  yet  the  results  obtained  by 
these  crude  amateur  experiments  provided 
the  nucleus  for  much  subsequent  serious 
work. 

Present  results  attained  with  television 

apparatus  evoke  much  criticism,  which  is 
usually  couched  in  the  general  statement 
that  television  will  not  be  here  for  five, 

ten,  or  twenty  years.  The  most  important 
objections  raised  are  that  there  are  too 

many  mechanical  difficulties  to  be  over- 
come, no  channels  to  carry  the  signals,  the 

equipment  is  too  expensive,  etc.,  and  the 
rather  disheartening  circumstance  about 
these  attacks  is  that  those  who  have  faith 
in  the  future  of  television  must  admit 

them  to  be  well-founded — that  is,  when  ap- 
plied to  television  for  individual  home  use. 

Television   in    the   Theatre 

However,  I  do  not  believe  that  the  real 
television  will  come  first  to  the  home  for 

the  reception  of  pictures  by  radio  nor  as  an 
attachment  to  the  telephone — another  long 
sought-for  ideal.  It  is  my  opinion  that  the 
expense  attached  to  television  equipment 

will  be  prohibitive  for  the  bulk  of  home- 
owners. Those  firms  in  the  front  rank  of 

television  development  are  inclined  to  the 
belief  that  television  will  first  be  intro- 

duced as  a  form  of  entertainment  within 
the  theatre. 

In  this  way  we  can  see  the  possibility  of 

installing  equipment  which  would  be  en- 
tirely beyond  the  financial  means  of  the 

individual  in  the  theatre  where  perform- 
ances would  go  on  on  schedule  just  as  the 

motion  picture  is  exhibited  today.  The 

present-day  motion  picture  theatre  will  be 
tomorrow's  television  theatre.  In  this 
fashion  will  television  be  introduced,  and 

the  expenditure  of  from  thirty  to  forty 
thousand  dollars  will  not  be  unreasonable 

if  results  comparable  with  motion  picture 
results  of  today  are  attained. 

We  might  compare  this  line  of  develop- 
ment with  that  of  the  radiophone.  With 

the  perfection  of  the  radiophone  transmit- 
ter, it  was  thought  that  everyone  would 

soon  carry  a  small  portable  set  and  would 
telephone  anywhere,  anytime  by  radio. 

This  has  not  come  to  pass,  yet  the  individ- 
ual can  pick  up  his  or  her  telephone  and 

"go  on  the  air"  from  a  central  transmitter 
or  can  go  personally  to  one  of  the  radio 
broadcasting  stations.  And  so  in  television. 
The  individual  may  not  own  a  television 
receiver    but    he   will   be    able   to   enjoy   a 

television  performance  at  his  neighborhood 
movie  house  at  a  nominal  charge. 

Sources    of   Material 

It  is  obvious  that  the  large  television 
receiver  must  receive  pictures  from  two 
sources.  We  have  the  usual  entertainment 

source,  namely,  filmed  stories.  It  is  likely 
that  the  earliest  transmissions  will  be  from 
films  for  reasons  which  will  shortly  be 

explained.  The  second  source  is  the  pic- 
turing of  events  the  instant  they  occur, 

which,  by  the  way,  is  true  television.  The 
latter  method  is,  of  course,  exceedingly  dif- 

ficult with  the  apparatus  now  available,  al- 
though it  has  been  accomplished  under  lab- 
oratory conditions. 

To  the  eye  a  picture  has  two  dimensions 
■ — height  and  width — and  consists  of  nu- 

merous shades  of  light  and  dark.  The 
present  means  of  electrical  communication 

will  transmit  only  one  dimension — that  is, 
they-  will  transmit  only  such  matter  as  can 
be  re-created  by  variations  in  the  current 
flowing  over  the  channel  of  communication. 
The  problem  of  television,  then,  resolves 

itself  into  reducing  the  two-dimensional 
picture  to  one  dimension  and  transmitting 
the  changes  in  tone  of  the  picture.  The 
usual  practice  is  to  reduce  the  picture  to 
one  having  all  width  and  no  height,  that  is, 
practically  speaking. 

Equipment  Used 
This  sounds  impossible;  but  if  we  were 

to  consider  a  picture  cut  into  a  number  of 
strips  crosswise  and  then  these  strips  ail 
joined  end  to  end,  we  would  have  the  same 

highlights  and  shadows  as  were  in  the  orig- 
inal picture,  yet  we  would  have  reduced 

the  picture  to  one  dimension — that  of 
width.  It  would  not  resemble  in  the  least 

a  picture;  but  we  can  transmit  the  varia- 
tions  in   shade  along  this  strip   and   at  the 

receiving  end  arrange  to  cut  the  strip  into 
lengths  and,  by  arranging  them  one  above 
the  other,  rebuild  the  picture. 

It  all  may  seem  like  magic,  and  although 
we  do  not  actually  cut  the  picture  up,  the 
effect  is  the  same,  as  the  action  must  be 
carried   out  at  least   16  times  a  second  in 

order  to  get  even  fair  results.  Speeds  of 

20  per  second  wil^   doubtless  be  used. 
Let  us  consider  slitting  up  a  film  for 

transmission.  This  process  is  known  as 
scanning  and  is  shown  in  Figure  1.  The 
film  to  be  transmitted  is  projected  to  any 

desired  size — let  us  say  one  foot  square — 

by  means  of  a  regular  projector.  A  cool- 
ing system  on  this  projector  is  advisable 

so  that  the  film  may  not  become  hot  and 
buckle.  The  film  moves  smoothly  instead 
of  intermittently  as  in  a  standard  motion 

picture  projector. 
Back  of  the  aperture  through  which  the 

picture  is  projected  is  mounted  a  disc  that 
has  holes  drilled  through  it  in  a  circle 
near  the  edge.  These  holes  should  be 
square  and  are  as  large  as  the  strip  desired 
is  wide,  and  are  separated,  the  distance 
equal  to  the  width  of  the  projected  picture. 
Behind  the  disk  is  mounted  a  photo  electric 
cell  of  the  alkali  metal  type,  the  properties 
and  operation  of  which  have  been  described 

at  length  by  Samuel  Wein  in  these  col- 
umns.1 Little  more  about  these  cells  need 

be  said  here  except  that  the  current  flow- 
ing through  the  cell  will  vary  in  direct 

proportion  to  the  amount  of  light  to  which 
it  is  subjected. 

16  to  20  Scenes  a  Second 

Now  let  us  start  the  transmitter.  The 

light  from  the  arc  in  the  lamphouse  throws 
the  picture  on  the  disc.  The  disc  is  started 
revolving,  and  as  the  first  hole  sweeps 
across  the  top  of  the  picture,  the  varying 

lights  and  shadows  across  the  strip  fall 

upon  the  photo  electric  cell  and  are  tran- 
slated by  the  cell  into  varying  electric  cur- 

rents. Now  the  film  moves  slightly  and 
the  next  hole  in  the  disc  travels  across  a 

strip  just  below  the  first  strip,  and  the 
lights  and  shadows  thereon  are  reduced  to 
equivalent  electric  currents.    Again  the  film 

1  August,  September,  October,  December  issues, 
1928;  January,  April,  July,  September.  October, 1929. 
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is  moved  and  the  third  hole  covers  the 

third  strip  in  exactly  the  same  manner. 

This  action  continues  until  the  whole  pic- 
ture is  viewed. 

Transmit  Sound  and  Scene 

In  practice,  this  action  is  speeded _  up 

until  from  16  to  20  scenes  are  covered  in  a 

second.  Thus  it  is  seen  that  the  "eye"  of 
the  television  apparatus  (the  photo  electric 

cell)  sees  the  scene  only  as  a  long  strip 
and  transmits  it  as  such. 

It  is  fairly  clear  that  the  film,  if  it  car- 
ries a  sound  track,  could  be  run  through 

a  sound  head  and  the  sound  transmitted  as 

well  as  the  scene.  This  would  give  us  ideal 
television. 

Scanning   the  Image 

Let  us  consider  for  a  moment  how  the 

scanning  of  an  actual  scene  is  accom- 

plished, for  here  it  is  obvious  that  we  can- 
not move  the  subject  being  transmitted  as 

in  the  case  of  movie  film.  The  system 

that  will  be  used  for  such  purposes  is 

illustrated  in  Figure  2  which  shows  an  ob- 

ject illuminated  by  arcs  while  a  lens 

reduces  the  scene  to  the  size  of  a  scanning 

aperture  before  the  disk.  Behind  the  disk 

is  the  photo  electric  cell  that  picks  up  the 

varying  light  densities  of  the  scene. 

However,  it  will  be  noted  that  the  disk 
in  this  case  has  the  holes  drilled  spirally. 

Thus,  as  it  is  rotated,  the  outermost  hole 
covers  the  top  strip  of  the  picture,  the  next 
hole  being  nearer  the  center  scans  the  next 

strip,  and  so  on  till  the  whole  scene  is  cov- 
ered or  viewed.  Here  also  the  action  must 

be  speeded  up  to  the  minimum  of  16  per 
second. 

Types  of  Disks  Used 

Note  particularly  the  difficulties  intro- 
duced. With  the  film  transmitter,  the  holes 

in  a  line  permitted  the  use  of  any  size  disk 
found    desirable,    for    the    disk    could    be 

speeded  up  so  that  as  many  holes  as  neces- 
sary could  pass  over  each  scene.  That  is, 

if  we  desired  the  scene  slit  into  one  hun- 

dred strips,  the  film  was  moved  one  hun- 
dredth of  its  height  between  the  passing  of 

Fig.       2 — Scanning 
method     employed 

for  television  trans- 
mitting 

each  hole,  and  the  disk  was  run  fast 

enough  to  get  one  hundred  holes  past  for 
each  scene. 

With  the  spiral  disk  this  condition  does 

not  hold.  We  can  only  determine  the  num- 

ber of  strips  the  picture  is  divided  into  by 

the  number  of  holes,  and  the  disk  revolves 

but  once  to  scan  a  scene.  Suppose  we 

wish  to  cut  the  scene  into  100  strips:— 

this  would  mean  that  100  holes  would  have 

to  be  drilled  in  the  disk,  and  with  a  small 

picture — say,  only  two  inches  square — these 
holes  would  have  to  be  two  inches  apart. 

Thus,  a  disk  some  200  inches  in  circum- 
ference would  be  required,  or  more  than 

5  feet  in  diameter. 

Were  we  to  increase  our  requirements  to 

a  picture  similar  to  the  one  discussed  with 

film  transmission,  we  would  need  a  disk 

some  35  feet  in  diameter.  This  method  of 

transmission  is,  then,  far  from  perfect,  but 

a  possible  solution  is  to  photograph  the 

events  with  a  movie  camera  and  then  trans- 
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showing  of  television 

mit  the  film.  This  no  doubt  will  be  done 

until  improved  systems  of  direct  scanning are  available. 

Transmitting  the  Picture 

Without  going  into  lengthy  technicalities, 
we  will  now  consider  transmission  of  the 

picture.     This  deals  with  the  frequency  of 

the  currents  necessary  to  transmit  the  pic- 
ture.    It   will   be   readily   understood   that 

the  light  coming  through  the  hole  in  the 

scanning  disk  at  any  instant  is  the  sum  of 

the  light  values  of  that  portion  of  the  scene 

being  viewed,  and  any  small  detail  in  that 
area  will  be  identified  only  as  it  affects  the 
total  light  from  that  area.     Hence,  it  can 
be  said  that  the  total  area  exposed  at  any 

given  instant  comprises  a  picture  unit,  and 

only  details  as  large  as  picture  units  will 
be  transmitted.     Since  each  change  of  light 

gives  a  change  in  current,  and  the  scanning 
disk  recognizes  areas  as  large  as  the  hole, 
the  maximum  number  of  changes  of  light 

possible  would  occur  where  each  succeeding 
picture  unit  was  black  and  white.     From 
this   it  can  be   shown  that  the   maximum 

frequency  to  be  transmitted  is  equal  to  half 

the  number  of  picture  units ;  and  the  mini- 
mum  will   be   equal    approximately   to  the 

scanning  rate,  or  16  to  20  scenes  a  second. 
We  will  find,  then,  that  should  we  desire 

to  split  the  film  being  projected  into  strips 
that    will    give    us    good    detail,    we    will 

require   at  least  80   strips   to  the   inch   of 

the  enlarged  picture,  resulting  in  6,400  pic- 
ture elements  per  square  inch,  or  more  than 

9  million  for  the  whole  picture. 

Current    Requirements 

With  each  scene  being  transmitted  in 
l/20th  of  a  second,  it  can  be  shown  that  a 
current  frequency  of  9  million  cycles  per 
second  would  be  required  to  successfully 
transmit  the  picture.  However,  this  may 

not  appear  entirely  impossible  when  we 

consider  that  by  selecting  proper  back- 
grounds, shooting  scenes  differently  and 

limiting  the  number  of  actors,  we  can  elim- 
inate much  of  this  need  for  detail;  and  it 

is  the  writer's  belief  that  the  frequency 
actually  required  need  not  exceed  2  million 

cycles. This  figure  presents  communication  engi- 
neers with  a  very  difficult  problem,  for 

most  wire  channels  are  taxed  at  20,000 

cycles  and  require  correction.  While  short 
wave  radio  channels  might  handle  the  nec- 

essary frequency  at  the  extremely  short 
waves,  they  are  unreliable  for  the  purpose. 

It  is  necessary  that  some  method  be  de- 
veloped to  handle  these  frequencies,  and  it 
(Continued  on  page  34) 
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Carbon:  Its  Properties   and   Uses   in   Motion 
Picture  Projection 

By  Engineering  Dept.,  National  Carbon  Co. 

hi 

THE  motion  picture  projector 
 is  a 

very  reliable  piece  of  mechanism. 

Although  subjected  in  some  in- 
stances to  intense  heat,  it  will,  if  properly 

taken  care  of,  last  a  long  time  and  give 

excellent  service.  All  parts  of  the  ma- 
chine should  be  kept  clean  and  well  oiled. 

Connections  should  be  kept  tight,  carbon 

jaws  cleaned  regularly  to  prevent  cor- 
roding, condensers  cleaned  daily,  and,  not 

least  of  all,  the  proper  sizes  and  grades 

of  projector  carbons  should  be  used. 
It  has  been  our  experience  that  a  very 

large  percentage  of  complaints  registered 
have  not  been  due  to  the  quality  of  the 

carbons,  but,  rather,  to  operating  condi- 
tions, or  to  the  fact  that  wrong  carbons 

were  being  burned.  Perhaps  some  space 
devoted  to  operating  precautions  will  be  of 
value.  Let  us  take  the  old  type  ot  low 

intensity  lamps  first. 

D.  C.  Low  Intensity  Lamps 

These  lamps  are  generally  known  as 
the  old-type  lamps.  The  usual  complaints 
received  on  carbons  used  in  these  lamps 

are:  (1)  Arc  traveling  or  wandering 

(2)  Burned-out  or  burned-back  craters 

(recessing)  (3)  Lip  on  the  upper  car- 
bon (4)  Mushroom  points,  i.  e.,  a  button 

formed  on  the  negative  (5)  Excessive 

spindling,  and  (6)  Sputtering  at  the  arc. 
Let  .us  take  up  these  points  in  the  order 
given. 

Arc  Traveling   or  Wandering 

We  will  confine  ourselves  for  the  time 

being  to  machines  operated  on  direct  cur- 
rent. As  has  already  been  stated,  before 

the  advent  of  Silvertips,  the  common 

practice  was  to  use  a  large  diameter 
regular  cored  or  solid  projector  carbon  in 
the  lower  holder.  This  negative  carbon 
in  most  cases  was  slightly  smaller  in 
diameter  than  the  positive ;  although  in 

others,  the  same  diameter  was  used. 

With  the  large  blunt  point  on  the  nega- 
tive it  was  not  possible  to  keep  the  arc 

steady  and  in  one  spot.  It  wandered  all 
around  the  point.  (See  Fig.  18  showing 

34"  cored  upper  and  ¥&"  cored  lower). 
This  resulted  in  poor  light  on  the 

screen.  Then,  too,  the  large  negative 

carbon  in  some  instances  masked  or  ob- 
structed    some     of     the     light     from     the 

ggm 

Figure  20 

Figure  18 

Figure   19 

positive  crater  and  this  naturally  decreased 
the  illumination.  Obviously  the  thing  to 

do  was  to  use  a  negative  of  smaller 
diameter.  A  plain  carbon  would  not  carry 

the  current,  so  metal  was  applied  to  pro- 
duce the  carbon  now  known  as  Silvertip. 

Burn-out  or  Burn-back  Craters 

Usually  this  condition  is  caused  by 
either  one  of  or  a  combination  of  three 

things':  (1)  too  high  a  current  (2)  too 
low    a    current    and/or     (3)     the    use    of 

Figure  21 

Left:    Fig.  22;   Right:    22 A 

carbons  too  large  in  diameter.  If  the 
current  is  too  high,  the  force  may  blow 
the  core  out.  (Fig.  19.)  If  too  low,  or  if 

the  wrong  combination  is  being  used — such 

as  %  x  12"  cored  upper  and  a  %"  cored 
lower  at  an  arc  amperage  of,  say,  35 — the 
current  is  so  low  that  the  soft  core  ma- 

terial is  consumed  more  rapidly  than  the 
surrounding  shell  and  the  result  is  a  very 
deep  or  recessed  crater  in  the  positive 
carbon.  Under  such  conditions,  the  core  in 

the  negative  carbon  will  invariably  burn 
back.    (Fig.  18). 

In  the  first  mentioned  case,  the  remedy 
is  to  cut  the  current  down  to  the  proper 
amount ;  and  in  the  second  and  third  cases 
to  increase  the  current  to  the  proper 
amount.  Damp  carbons  will  also  cause 
the  core  to  burn  back  or  recess. 

Lip  on  Upper  Carbon 
This  condition  is  caused  by  an  improper 

setting  of  the  carbons.  The  negative  car- 
bon has  been  set  too  far  forward  (Fig.  21). 

Figure  22  shows  the  blunt  point  obtained 
when  the  negative  carbon  is  set  too  far 
back.  Obviously  most  of  the  light  will 
be  thrown  downward  rather  than  forward 
through  the  condensing  lenses.  Figure 
22A  shows  good  crater  formation. 

Mushroom  Points 

If  too  short  an  arc  is  drawn,  a  "button" 
is  formed  on  the  tip  of  the  negative  car- 

bon (Figs.  23  and  24).  This  is  caused 
by  the  deposition  of  particles  of  carbon 
from  the  positive  on  to  the  point  of  the 
negative  carbon  and  this  phenomenon  will 
happen  with  any  style  or  make  of  negative 
carbon.  The  condition  referred  to  is  com- 

monly spoken  of  as  "freezing  of  the  arc." 
The  proper  arc  length  to  draw  is  about 

Ya"  to  ̂ 2".  When  striking  the  arc,  the 
points  should  be  separated  quickly,  other- 

wise you  may  shatter  the  positive  crater 
or  graphitize  both  points. 

Excessive   Spindling 

One  cause  of  excessive  spindling  is  that 
the  carbons  are  being  overloaded.  Figures 
25  and  26  show  a  Yi  cored  positive  carbon 

overloaded,  and  a  i%"  Orotip  solid  nega- tive carbon  overloaded. 

Care  should  be  taken  that  the  combina- 
tions of  carbons  which  our  engineers  have 

worked  out  and  have  recommended  .are 

used.  Spindling  may  also  be  caused  by 
poor  contact  in  both  positive  and  negative 
holders.  Both  upper  and  lower  jaws  or 
holders  should  be  cleaned  out  regularly  so 
that  the  contacts  will  be  smooth. 

Sputtering  at  the  Arc 

Sputtering  at  the  arc  may  be  caused  by 
carbons  not  being  properly  set  or  trimmed, 
or  by  too  short  an  arc ;  more  frequently, 
though,  it  is  caused  by  a  damp  carbon. 
Carbons  are  porous  and  absorb  moisture. 

They  are  baked  at  extremely  high  tempera- 
tures in  our  factory ;  when  they  leave  the 

factory  they  are  thoroughly  dry.  In  ship- 
ment, however,  they  may  be  exposed  to 

damp  weather,  or  at  point  of  destination 
stored  in  a  damp  basement.  Carbons  should 
be  kept  in  a  dry  place.  A  great  many 
projectionists  have  formed  the  habit  of 
laying  a  few  carbons  on  top  of  a  rheostat 
in  order  to  expel  any  moisture  that  might 
have  been  absorbed  after  leaving  the  fac- 

tory.     Others    put    a   trim    in   their   lamp- 

Top:    Fig.  23;   Bottom:   Fig.  24 
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houses  before  burning.  Either  practice  is 
a  good  one  and  is  to  be  recommended  as 
a  clamp  carbon  may  chip  at  the  crater  in 
addition  to  causing  a   sputtering  arc. 

It  might  be  added  here  that  carbons  are 
not  perishable :  they  will  be  as  good  ten 
years  from  now  as  they  are  today.  If 
they  have  absorbed  water  only,  they  can 
be  dried  out  in  the  manner  just  referred 
to.  However,  if  a  chemical  has  been  spilled 
on  them,  they  may  be  rendered  worthless, 
depending   on   the   nature   of   the   chemical. 

A.  C.  Low  Intensity  Lamps 

Of  the  few  carbon  complaints  made,  those 
which  are  common  to  direct  current — such 
as  excessive  spindling,  arc  traveling, 

burned  out  cores,  sputtering,  etc. — are 
likewise  common  to  the  alternating  cur- 

rent arc,  and  the  remedies  previously  pre- 
scribed will  eliminate  them.  For  A.  C. 

work  the  same  diameter  is  recommended 

for  both  upper  and  lower  carbons.  In 
all  cases  the  carbons  should  be  cored. 

Care  should  be  taken  that  the  upper  carbon 

is  set  at  an  angle  of  approximately  20° 
from  the  vertical,  while  the  lower  carbon 
is  vertical   (Fig.  27). 

Unless  watched  closely,  the  lower  carbon 
will  mask  the  crater  of  the  upper  carbon ; 
consequently  the  maximum  amount  of 
light  does  not  reach  the  condensers.  After 
every  reel  the  arc  should  be  lengthened, 
thus  permitting  the  burning  off  of  the  lip 

and  making  possible  the  V-shaped  crater. 

Mirror  or  Reflector  Arc  Lamps 

AS    has    already    been    emphasized,    the 
proper  combinations  of  carbons  should 

always  be   used.     The   contacts   should   be 

«»»8S$W»      ■■;  :■■'■ 
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Figure  26 

clean.  In  the  horizontal  type  of  mirror 
arc  lamp,  i.  e.,  the  type  in  which  both 
positive  and  negative  carbons  are  set  in 
a  horizontal  position,  with  the  negative 
feeding  through  a  hole  in  the  reflector,  the 
negative  carbon  should  be  set  slightly 
lower  than  the  positive  so  that  the  positive 

carbon  will  burn  with  a  "cup-shaped 
crater"   (Fig.  28). 

If  the  negative  carbon  is  set  too  low,  a 
lip  will  be  formed  on  the  upper  edge  of 
the  positive  carbon  and  the  light  will  be 

thrown  downward,  with  a  certain  percent- 
age of  light  being  lost  insofar  as  its  value 

for  screen  illumination  is  concerned  (Fig. 
29).  If  the  negative  carbon  is  set  too 
high,  a  lip  will  be  formed  on  the  lower 
edge  of  the  positive  carbon  and  the  light 
will  be  thrown  upward,  with  a  resultant 
loss  in  light  on  the  aperture  plate  (Fig. 
30). 

In  the  angular  type  of  mirror  reflecting 
arc  lamp,  that  is,  the  type  in  which  the 

positive  carbon  is  set  in  a  horizontal  posi- 

Figure  21 

tion  and  the  negative  at  an  angle  of  about 

75°  with  the  horizontal,  the  negative  car- 
bon should  be  set  so  that  a  square  or 

cup-shaped  crater  is  formed.  It  is  taken 
for  granted,  of  course,  that  both  positive 
and  negative  carbons  will  be  in  alignment, 
otherwise  some  of  the  light  would  be  de- 

flected to  the  side  of  the  lamphouse. 

Care  of  Lamps 

Figure  31  shows  a  12m/m  X  8"  positive 
and  an  8m/m  X  8"  negative  burned  at  40 
amperes.  Both  positive  and  negative  car- 

bons have  spindled  or  needled  excessively 

due  to  the  very  heavy  overload.  It  "will 
be  recalled  that  this  trim  is  recommended 

for  21  to  25  ampere  service.  The  same 
trim  is  shown  in  Figure  32  operated  at  the 
specified  current  load.  Excessive  spindling, 
however,  is  not  always  due  to  overload,  for 
it  may  be  caused  as  readily  by  lack  of 
sufficient  pressure  on  the  carbon  in  the 

holder.  It  may  also  be  caused  by  the  car- 
bons being  clamped  too  far  away  from  the 

burning  points,  thus  necessitating  the  car- 
bons carrying  the  current  load  their  en- 

tire lengths. 

Of  all  the  projection  lamps  on  the  mar- 
ket today  the  mirror  or  reflecting  arc  type 

is  the  most  sensitive  to  draughts  of  air 
passing  through  the  lamphouse.  This  is 
due  to  the  fact  that  the  current  employed 
is  considerably  less  than  that  used  in  any 
of  the  other  types,  resulting  in  the  emission 

of  a  comparatively  weak  arc  stream.  Ex- 
treme care  should  foe  taken  to  have  the 

ventilating  system  on  the  lamp  so  regu- 
lated'that  the  exhaust  fan,  when  in  opera- 
tion,  will  not  extinguish  the  arc. 

High   Intensity  Lamps 

Short  life  of  high  intensity  positive  pro- 
jector carbons  may  result  if  the  positive 

carbon  is  set  too  far  forward.     As  slight 
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a  protrusion  as  %"  beyond  the  proper 
point  will  decrease  the  life,  we  have  found, 
about  ten  per  cent. 

Corrosion  Troubles 

Now  and  then  someone  complains  about 
the  Orotip  negative  projector  carbons 
spindling  in  high  intensity  lamps.  In  thd 

H  &  C  and  Sunlight  lamps  the  V-shaped 
rest  (as  it  is  commonly  referred  to)  caf- 
ries  a  certain  percentage  of  the  current. 
In  order  to  function  efficiently  this  rest 
must  be  kept  perfectly  clean  so  that  a 
good  contact  is  assured.  Many  projec- 

tionists consider  it  worth  while  to  chip 
out  any  corrosion,  which  might  have 
formed,  after  every  reel.  In  other  cases, 
this  corrosion  is  allowed  to  remain  until 
such  time  as  very  little  current  is  passing 
through  the  V  rest,  consequently,  all  of 
the  current  is  obliged  to  flow  through  the 
lower  clamp  or  holder  with  the  result  that 
the  entire  carbon  is  carrying  the  load. 
Being  of  very  small  diameter,  it  breaks 
down  under  this  load  and  the  carbon 
"spindles"  or  "needles"  excessively. 

Frequently  the  spring  which  controls 
the  tension  between  the  negative  carbon 

and  the  V-shaped  rest  loses  its  temper,  and 
as  a  result  the  carbon  arcs  at  the  V  rest 
and  spindles  excessively.  In  some  types 
of  lamps  a  weight  is  used  instead  of  a 
spring.  It  is  good  practice  to  test  the 
tension  between  the .  carbon  and  the  rest 
after  each  reel. 

Meter   Checking 

Another  operating  fault  which  is  com- 
mon, not  only  to  high  intensity  lamps,  but 

to  all  lamps,  as  well,  is  the  overloading 

of  ca'bohs.  "Carbons,  like  other  manufac- 
tured articles,  have  physical  limitations. 

If  a' carbon  designed  for  100  amperes  is 
burned  at  130  amperes,  the  natural  result 

is  •  short    life    and    spindling.      If    carbons 

Figure  29 

Figure  32 

Figure  30 

are  :  spindling,  the  first  move  should  be  to 
check  the  amount  of  current  drawn  at  the 

arc. 
It  frequently  happens  that  the  wall  am- 

meters have  not  been  calibrated  since  they 
were  installed,  and  as  a  result  are  not 
reading  correctly.  This  is  no  reflection 

whatever  on  the  make  or  type  ot  am- 
meter in  use  as  ammeters  are  very  sensi- 

tive and  consequently  require  attention 
from  time  to  time.  We  have  found  am- 

meters off  as  much  as  20  amperes.  If 
your  ammeter  has  not  been  checked  for 
some  time,  our  suggestion  would  be  that 
you  have  the  power  company  supplying 
your  current  check  the  current  at  the  arc for  you. 

{Conclusion) 
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Vacuum  Tube  Test  for  Western  Electric  Sound 

Projector  System 
The  following-  instructions  for  tube  testing  were  compiled  by 

R.    H.   McCullough,    Supervisor   of   Projection   for    Fox 
West   Coast   Theatres,   and   were   incorporated  in  a 

bulletin   on  the   subject   which   was   sent   to   all 
units  of  that  theatre  chain.    The  instructions 

>£  are   concise   and   thoroughly   cover   the 
subject  of  tube  testing,  thus  making 

a    valuable    addition   to    every 

projectionist's      store      of information. 

THESE  instructions  are  outlined  
for 

the  purpose  of  standardizing  the 
tube  tests  made  on  Western  Electric 

sound  projector  systems.  Any  tube  failing 
to  meet  the  following  requirements  will  be 
considered  as  unsatisfactory  for  use.  All 

tubes,  with  the  exception  of  KS-6243  ex- 
citing lamps,  will  be  replaced  free  if  they 

fail  to  meet  these  requirements  before  they 
have  given  a  useful  service  for  100  hours. 

239-A  Tubes 

These  tubes  shall  be  tested  in  the  first 
socket  of  the  41-A  Amplifier.    In  case  the 
installation  is  of  the  older  type,  where  the 
41-A  Amplifier  is  not  included,  the  tubes 
should  be  removed   from  the  theatre  and 

taken  to  a  theatre  where  a  41-A  Ampli- 
fier is  installed, 

(a)  Adjust  all  currents  and  voltages  of 
the  system  to  their  normal  operating 
values. 

■(b)   Place  the   tube  to  be   tested  in  the 
first   socket   of   the   41-A   Amplifier. 

•(c)  Vary   the   filament   current,   between 
the  limits  of  .220  amps,  to  .270  amps. 

•(d)  While  varying  the  filament  current, 
as  noted  under    (c),  hold  the  plate 
current  button  of  tube  number   one 
in. 

■(e)  During  the  above  operation,  the  plate 
current,  as  noted  on  the  plate  current 
milliameter,    shall    not    vary    beyond 
the  limits  of  1.3-5,  1.6-5  milliamperes. 

{f)   Any   tube    falling    outside   the    limits 
specified  under    (e)    shall  be  consid- 

ered as  defective. 
<g)  Adjust  the  filament  current  to  .270 

amps  with  all  tubes  in  position  in  the 
41-A  Amplifier. 

(h)  Note    the    plate   current    reading   of 
tube   number  one,   by   operating   the 
proper    push-button.       Remove    this 
tube  and  the  tube  in  socket  number 
two ;  place  number  two  tube  in  socket 
number  one,  and  tube  number  one  in 
socket  number  two;  operate  the  push- 

button of  socket  number  one  and  ob- 
serve the  plate  current  value  of  this 

tube.      Similarly    interchange    tubes 
two  and  three,  and  observe  the  plate 
current    of    tube    number    three    in 
socket  number  one.     In  other  words, 
observe   the  plate  current  values  of 
all  tubes  in  socket  number  one,  while 
holding  the  filament  current  at  .270 
amps. 

(i)    Use  the  tubes  as  follows: — 
1.  Tube  with  highest  plate  current  value 

noted  when  making  test  (h)  to  be 
used  in  socket  number  three. 

2.  Tube  with  next  highest  plate  current 
to  be  used  in  socket  number  one. 

3.  Tube  with  lowest  plate  current  value 
to  be  used  in  socket  number  two. 
NOTE:  It  is  to  be  understood  that 
the  tubes  referred  to  in  paragraph  (h) 

and  (i)  must  first  have  tested  satis- 
factorily under  the  tests  outlined  in 

paragraphs  (a)  to  (f)  inclusive. 

205-D  Tubes 

All  205-D  tubes  shall  be  tested  in  the 
first  socket  of  the  amplifier  position  of  the 
42-A  Amplifier  or  in  the  third  socket  of 
the  8-B  Amplifier.  This  includes  the  205- 
D  tubes  used  in  the  motor  control  boxes. 
Proceed  with  the  test  as  follows : — 

42- A  .Amplifier  Test. 

(a)  Place  the  tube,  to  be  tested,  in  socket 
number  one  in  the  amplifier  position 
of  the  42-A  Amplifier. 

(b)  Adjust  all  voltages  and  currents  of 
the  system  to  their  normal  values. 

(c)  Remove  tube  number  two  from  the 
amplifier  position  of  the  42-A  Am- 

plifier. (d)  The  indicated  plate  current  value  of 
the  remaining  tube  under  test  shall 
be  between  the  limits  of  25-45  milli- 
amperes. 

Tube  Balance. 

It  is  important  that  the  two  rectifier 
tubes  and  amplifier  tubes  be  balanced. 
Proceed  with  balancing  test  as  fol- 

lows : — Equip  the  42-A  Amplifier  with  four 
tubes,  which  have  complied  with  the 
requirements  as  specified  under  para- 

graphs (a)  to  (d)  inclusive. 
(e)  Remove  one  of  the  amplifier  tubes 

and  observe  the  plate  current  value. 
Replace  this  amplifier  tube  and  re- 

move the  remaining  one.  Observe 
the  plate  current  value.  The  two 
values  of  plate  current  should  be 
within  5  milliamperes  of  each  other. 
If  they  are  not  within  5  milliamperes 
of  each  other,  select  a  tube  from  the 
spare  supply  which  will  give  an  in- 

dicated value  within  the  limits.  In 
other  words,  the  amplifier  tubes  when 
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tested  individually  must  match  each 

other  within  the  limits  of  5  milliam- 
peres. In  cases  where  it  is  necessary 

to  remove  a  tube  from  the  amplifier, 
because  of  difficulty  in  obtaining 
proper  balance,  the  tube  should  be 
labeled  with  the  indicated  plate  cur- 

rent value  and  placed  in  the  spare 
parts  cabinet.  If  the  tube  is  labeled, 
it  will  minimize  the  labor  of  re-test- 

ing when  selecting  a  tube  for  balance 
at  some  future  date. 

(f)  205-D  Tubes  which  are  used  as  rec- 
tifiers, shall  be  balanced  as  noted 

under  paragraph   (e). 

(g)  It  is  to  be  understood  that  a  balanced 
pair  of  rectifier  tubes  must,  when 
used  in  combination  with  a  pair  of 
amplifier  tubes,  give  a  combined 
plate  current  reading  within  the  red 
limits  inscribed  on  the  face  of  the 

plate  current  milliameter. 
8-B  Amplifier  Test. 

In  testing  205-D  tubes  in  the  8-B  Am- 
plifier, proceed  as  follows : 

(a)  Adjust  all  currents  and  voltages  of 
the  system  to  the  normal  values. 

(b)  Insert  tube  to  be  tested  in  the  third 
socket  of  the  8-B  Amplifier. 

(c)  Insert  the  plugs  of  the  514-A  meter 
panel  in  the  proper  jacks  for  read- 

ing the  filament  and  plate  currents 
of  the  third-stage  tube  in  the  8-B 
Amplifier. 

(d)  Vary  the  filament  current  of  the  tube 
under  test  from  1.4  to  1.6  amperes. 

(e)  While  making  the  variation  noted 
under   (d),  observe  the  plate  current 
values  of  the  tube  under  test. 

(f)  If  the  plate  current  values  noted  vary 
outside  the  limits  of  16  to  28  milli- 

amperes, the  tube  is  not  satisfactory 
for  use. 

102-D,  E.  F.  &  G.  Tubes 
The  above  tubes  shall  be  tested  in  the 

first  socket  of  the  8-B  Amplifier.  Proceed 
with  the  test  as  follows : — 
(a)  Adjust  all  voltages  and  currents  of 

the  system  to  normal  values. 
(b)  Insert  the  tube,  to  be  tested,  in  the 

first  socket  of  the  8-B  Amplifier. 
(c)  Insert  the  plugs  of  514-A  Meter 

panel  in  the  proper  jacks  for  reading 
the  plate  and  filament  currents  of 
the  first  tube  in  the  8-B  Amplifier. 
Adjust  the  filament  current  to  .97 
amperes  and  observe  the  plate  cur- 

rent value,  which  shall  be  within  the 
limits  of  .0005  to  .001  amperes. 

(d)  Vary  the  filament  current  from  .97 
amperes  to  .90  amperes  and  observe 
the  plate  current. 

(e)  Varying  operation,  the  plate  current 
shall  not  vary  more  than  .00015  am- 

peres. 

211-E  Tubes 

These  tubes  shall  be  tested  in  either  the 
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43-A   or    10-A    Amplifiers.      Proceed   with 
the  test  as  follows : — 
Filament  suspension  spring  test. 

The  filament  in  the  211-E  Vacuum  Tube 

is  held  tight  by  compression  spring  sup- 
ports located  on  top  of  the  insulating  block, 

which  are  located  at  the  extreme  upper  end 

of  the  tube  element  assembly.  The  pur- 
pose of  these  springs  is  to  compensate  for 

changes  in  filament  length,  which  occur 
due  to  variations  in  filament  temperature. 

In  case  the  springs  do  not  function  prop- 
erly, they  will  permit  the  filament  to  sag 

and  come  in  contact  with  the  grid  result- 
ing in  a  short  circuit  in  the  filament  and 

grid.  In  case  this  occurs,  the  43-A  Am- 
plifier Power  Supply  Transformer  will  be 

burned  out.  In  order  to  guard  against 
this,  before  placing  a  new  tube  in  service, 
proceed  with  the  following  test. 

(a)  Make  sure  that  all  current  supplies 
to  the  system  are  disconnected, 

(to)  While  observing  the  suspension 
springs  with  the  aid  of  a  magnifying 

glass,  apply  the  normal  filament  cur- 
rent only,  to  the  tube  under  test.  As 

the  filament  becomes  heated,  there 

•should  be  a  perceptible  upward  move- 
ment of  the  suspension  springs. 

(c)  After  the  filament  has  attained  nor- 
mal operating  temperature,  discon- 
nect the  current  supply.  As  the  fila- 

ment cools  off  there  should  be  a 
noticeable  downward  movement  of 

the  suspension  springs. 
(d)  In  case  no  movement  can  be  noted, 

as  outlined  under  paragraphs  (b) 
and   (c),  the  tubes  shall  be  rejected. 

Filament  Emission   and   Balance  Test 

43-A  Amplifier  Method. 
(a)  Place  the  tube,  to  be  tested,  in  socket 

number  one  in  the  amplifier  position 

of  the  43-A  Amplifier. 
(b)  Adjust  all  voltages  and  currents  of 

the  system  to  their  normal  values. 
(c)  Remove  tube  number  two  from  the 

amplifier  position  of  the  43-A  Ampli- 
fier. 

(d)  The  indicated  plate  current  value  of 
the  remaining  tube  under  test  shall 
be  between  the  limits  of  50-115  mil- 
liamperes. 

Tube  Balance. 

It  is  important  that  the  two  rectifier  and 
amplifier  tubes  be  balanced.  Equip  the 

43-A  Amplifier  with  four  tubes,  which  have 
complied  with  the  requirements  as  specified 
under  paragraphs    (a)   to    (d)    inclusive. 
(e)  Remove  one  of  the  amplifier  tubes 

and  observe  the  plate  current  value. 

Replace  this  amplifier  tube  and  re- 
move the  remaining  one.  Observe 

the  plate  current  value.  The  two  ob- 
served values  of  plate  current  should 

be  within  10  milliamperes  of  each 

other.  If  they  are  not  within  10  mil- 
liamperes of  each  other,  select  a  tube 

from^  the  spare  supply,  which  will 
give  an  indicated  value  within  the  re- 

quired limits.  In  other  words,  the 

amplifier  tubes,  when  tested  individ- 
ually, must  match  each  other  within 

the  limits  of  10  milliamperes.  In 
cases  where  it  is  necessary  to  remove 
a  tube  from  the  amplifier,  because  of 
difficulty  in  obtaining  proper  balance, 
the  tube  should  be  labeled  within  the 

indicated  plate  current  value  and 
placed  in  the  spare  parts  cabinet.  If 
this  suggestion  is  carried  out,  it  will 
minimize  the  labor  of  re-testing  when 
selecting  a  tube  for  balance  at  some 
future  date. 

(f)  211-E  Tubes,  which  are  used  as  recti- 
fiers shall  be  balanced  as  noted  under 

paragraph   (c). 
(g)  It  is  to  be  understood  that  a  balanced 

pair  of  rectifier  tubes  must,  when 
used  in  combination  with  a  pair  of 
amplifier  tubes,  give  a  combined 
plate  current  reading  within  the  red 
limits  inscribed  on  the  face  of  the 

plate  current  milliameter. 
10-^4    Amplifier  Method. 
(h)  Place  the  tubes,  to  be  tested,  in  the 

sockets  of  the  10-A  Amplifier. 
(i)  Adjust  voltages  and  currents  of  the 

system  to  normal. 
(j)  Reduce  the  filament  voltage  of  the 

10-A  Amplifier  tubes  to  5  volts. 
(k)  Remove  one  tube  from  each  side  of 

the  amplifier. 

(1)  Adjust  the  filament  voltage  of  the 
amplifier  to   10  volts. 

(m)  Remove  one  tube  from  the  amplifier 
and  note  the  plate  current  reading  of 
the  remaining  tube,  which  should  be 
within  the  limits  of  from  40  to  100 
milliamperes. 

(n)  Replace  the  tube  just  removed  and 

remove  the  tube  just  tested,  and  ob- 
serve the  plate  current  value.  The 

two  tubes  should  test  within  10  mil- 
liamperes of  each  other. 

(o)  Remove  the  two  tubes  just  tested  and 

insert  the  first  tw$  tubes  originally 
removed  as  specified  under  operation 

(k).  Test  these  two  tubes,  as  out- 
lined under  operations    (1)    to    (n). 

(p)  Care  should  be  taken  to  run  off  the 

plate  supply  to  the  tubes  when  re- 
moving or  replacing  them  in  a  socket. 

Otherwise,  there  is  danger  of  caus- 
ing a  high  voltage  flash  over.  In 

performing  operation  (o),  care  must 
be  taken  to  warm  up  the  two  cold 

tubes,  which  are  placed  in  the  ampli- 
fier for  test. 

(q)  When  the  Amplifier  is  equipped  with 
four  tubes,  meeting  the  requirements 
as    outlined    above,    and    all    voltages 

and  currents  adjusted  to  normal,  a 

current  reading  on  the  10-A  Ampli- 
fier milliameter  shall  be  obtained; 

the  value  of  which  shall  be  within 
175  to  250  milliamperes. 

219-D  Tubes 

A  219-D  Tube  shall  be  considered  as  sat- 
isfactory, as  long  as  it  will  supply  normaS 

voltage  to  the  remaining  tubes  in  the  sys- 
tem when  all  remaining  tubes  in  the  system* 

are  satisfactory.  When  a  pair  of  219-D 
tubes  become  badly  out  of  balance,  there 
will  be  a  perceptible  hum  and  vibration 

present  in  the  6000-A  rectifier. 
An  indication  of  low  filament  emission 

is  a  noticeable  increase  in  the  operating 
temperature  of  the  tube.  Usually  the  plate 
of  a  tube,  which  has  low  filament  emission 
will  become  very  red  as  compared  with  the 

plate  of  a  normal  219-D  tube.  Any  tube, 
which  shows  signs  of  becoming  white  hot, 
should  be  removed  from  the  rectifier  as 

there  is  danger  of  the  plate  melting  down 

and  causing  damage  to  the  supply  trans- former. 

KS-6243   Exciting   Lamps 

The  lamps  are  not  satisfactory  for  use 
when  a  perceptible  film  of  tungsten  vapor 
has  accumulated  on  the  inner  surface  of 

the  glass  bulb  between  the  filament  and 
the  end  of  the  lens  tube.  It  is  permissible 

to  operate  a  lamp,  which  has  become  black- 
ened at  the  upper  end,  providing  the  glass 

surface,  between  the  filament  and  the  end 

of  the  lens  tube,  permits  unobstructed  pass- 
age of  the  light. 

It  is  necessary  that  each  projectionist, 

upon  installing  tubes  in  the  amplifiers  and 
control  boxes,  label  each  tube  with  a  small 
sticker,  marking  date  and  time  installed,  so 
that  each  projectionist  may  keep  check  on 

tubes  to  see  if  they  have  given  100  hours' 
service  without  deterioration.  Any  tube, 

which  does  not  give  100  hours'  service,  will 
be  replaced  free  of  charge. 

It  is  well  to  note  that  operating  an  am- 
plifier with  flat  tubes  will  eliminate  high 

frequency  and  cause  considerable  distortion. 
It  is  to  your  advantage,  as  well  as  to  the 

theatre's  advantage,  to  see  that  the  sound 
in  theatres  is  100  per  cent  perfect  in  order 
to  avoid   severe  criticism. 

S.  M.  P.  E.    Abstracts 
THE   following  abstracts  from  papers 

which    were    presented    at    the    Fall 
Meeting  of  the  Society  of  Motion  Picture 
Engineers,  in  session  at  Toronto,   Canada, 

October  7  to   10,  are  particularly  interest- 
ing   to     projectionists.       W.     B.     Rayton, 

Bausch  &  Lomb  Optical  Co.  technician,  of- 

fered a  paper  titled  "The  Optical  Problems 
of    Wide    Film    Motion    Pictures,"    from 
which  the  following  abstract  is  taken : 

The  motion  picture  industry  seems  to 
be  about  to  adopt  film  wider  than  the 
standard  35  mm.  film  now  in  universal 
use.     Such   a  step   imposes   very  grave 

burdens  on  the  optical  systems  required 

for  photography  and  projection.     Both 
in     photography     and     in     projection, 
lenses     have     been     called     for    which, 
while    maintaining   the   high    speed   and 

fine  definition  necessary  for  the  condi- 
tions in  the  studios  and  theatres,  must 

cover  hitherto  unrealized  fields  of  view. 

In  projection,  the  question  of  illumi- 
nation bristles  with  difficulties. 

New  Wide  Film  Lens 

The  Bausch  and  Lomb  Optical  Com- 
pany has  been  cooperating  with  the 

sponsors  of  wide  film  motion  pictures 
by  designing  the  new  lenses  involved. 
New  photographic  lenses  which  cover 
a  picture  area  23x46  mm.  at  a  speed 
of  f  :2.3  in  focal  lengths  as  short  as 
50  mm;  new  projection  lenses  which 
will  project,  with  beautiful  definition, 
pictures  of  this  size  in  focal  lengths  as 
short  as  3  inches ;  and  new  condensers 
to  bring  the  brightness  of  the  projected 
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picture  up  to  a  satisfactory-  level  have 
been   perfected. 
Another  phase  of  wide  film  ;was  treated 

in  the  paper  "Some  Practical  Aspects  and 
Recommendations  on  Wide  Film  Stand- 

ards," by  Messrs.  A.  S.  Howell  and  J.  A. 
Dubray.  This  paper  is  divided  into  three 
parts,  the  first  taking  into  consideration 
the  psychological  and  artistic  factors 
which  suggest  the  recommendation  of  a 
change  from  the  present  standard  in  the 

form  and  dimensions  of  the  film,  the  sec- 
ond containing  suggestions  for  film  dimen- 

sions, and  the  third  dealing  with  the  me- 
chanical alterations  necessary  to  a  general 

introduction  of  wide  film  in  the  industry. 
An  abstract  of  this  paper   follows : 

The  paper  is  divided  into  three  parts, 
the  first  taking  into  consideration  the 
psychological  and  artistic  factors  which 
suggest  the  recommendation  of  a 
change  from  the  present  standard  in 
the  form  and  dimensions  of  the  motion 

picture  frame.  The  recommended  frame 
shape  is  that  of  a  rectangle  whose  sides 
are  in  the  ratio  of  3  to  5. 

Film  Dimensions 

In  the  second  part  of  the  paper,  the 
authors  suggest  three  film  dimensions 

which  are  respectively  called  the  "Eco- 
nomic Ideal,"  the  "Spectacular,"  and  the 

"Extreme,"  which  differentiate  from 
each  other  in  their  picture  area  and  in 

the  length  and  width  of  the  sound  rec- 

ord, which  is  assumed  to  be  printed  on 
the  same  film  as  the  picture  record. 

The  problems  involved  in  the  adoption 

of  any  of  the  three  dimensions  are  an- 
alyzed in  regard  to  size,  shape  and  posi- 

tion of  the  perforations,  also  in  regard 

to  the  possible  influence  that  the  larger- 
size  film  would  have  on  sound  recording. 
A  brief  discussion  is  presented  on  the 
engineering  developments  which  would 
be  necessitated  by  the  adoption  of  the 

new  standards  in  regard  to  film  shrink- 
age; and  the  problems  that  are  involved 

by  their  adoption  in  regard  to  the  photo- 
graphic and  projection  optical  system 

are  considered. 

Urge    Standardization 

The  third  part  of  the  paper  deals  with 

the  mechanical  alterations  that  the  adop- 
tion of  the  new  standards  would  bring 

forth,  with  due  consideration  of  the 
economical  factors  involved. 

The  paper  concludes  by  suggesting  the 

formation  of  a  special  standing  commit- 
tee, which  should  include  representative 

members  of  all  branches  of  the  motion 

picture  industry,  and  which  should  be 
given  power  and  authority  to  discuss 
and  take  definite  decisions  in  regard  to 

the  creation  and  adoption  of  new  dimen- 
sional standards. 

Electrical  Measuring  Instruments 

ELECTRICAL  meeasuring  instruments 
should  be  handled  carefully  and  not 

subjected  to  any  jars  or  hammering.  Port- 
able instruments  are  often  placed  in  posi- 

tions where  they  are  subjected  to  a  strong- 
magnetic  field  or  to  high  temperatures. 
Both  of  these  cause  errors  in  the  reading. 

In  the  permanent  magnet  type  of  direct 
current  instruments,  if  the  temperature  is 
increased  the  strength  of  the  magnets  will 
be  decreased  which  tends  to  decrease  the 

reading  of  the  instruments,  but  at  the  same 
time  the  strength  of  the  holding  spring  will 
be  decreased  and  these  two  errors  tend  to 
neutralize  each  other.  As  a  general  rule, 
however,  these  meters  will  read  low  when 
they  are  hot. 

In  the  ammeters  of  this  type  with  an  in- 
ternal shunt,  the  heat  from  the  shunt  will 

usually  cause  the  instrument  to  read  low. 
Up  to  about  25  amperes  these  meters  read 
correctly,  but  above  that  they  should  not 
be  left  in  the  circuit  at  all  times.  Direct 

current  meters  for  reading'  large  currents 
should  be  provided  with  an  outside  shunt. 

Shielding  Meters 

Errors  will  be  caused  by  stray  magnetic 
fields,  the  size  depending  upon  the  strength 
eft  the  field.  An  alternating  current  field, 
if  weak,  will  not  affect  a  direct  currait 

meter,  but  if  strong  it  will  exert  a  de- 
magnetizing effect  upon  the  meter  and 

cause  a  low  reading.  These  fields  may  be 
caused  by  any  electric  generator  or  motor, 
a  conductor  carrying  current,  or  by  other 
meters.  Switchboard  meters  should  be 
shielded  from  the  effect  of  these  fields  by 
an  iron  case. 

Other  causes*  of  errors  which  may  be 
mentioned  are  the  friction  of  pivots,  de- 

fective springs  and  lack  of  balance  of 
moving  parts.  These  faults,  however,  should 
not  be  found  in  well-made  meters. 

For  measuring  A.  C,  current  transform- 
ers and  not  shunts  should  be  used.  Care- 

should  be  taken  that  no  more  meters  are 

connected  on  the  secondary  of  the  trans- 
former than  the  number  which  it  is 

designed  to  carry.  At  light  loads  the  ratio 
of  transformation  is  not  accurate  and  small 
errors  will  be  introduced.  The  secondary 

of  'both  current  and  potential  instrument 
transformers  on  high  potential  lines  should 
be  grounded.  This  not  only  protects  the 
operator  but  prevents  errors  due  to  static 
electricity. 

Meter  Inspection 

In  the  A.  C.  induction  meters  the  error 

due  to  small  changes  in  frequency  should 
be  slight.  Rattling  and  humming  of  meters 
is  caused  by  loose  parts.  In  the  D.  C. 

wattmeters  the  case  may  become  perma- 
nently  magnetized  and  affect  the   reading. 

Wattmeters  should  be  inspected  at  least 

once  a  year  when  they  should  be  thor- 
oughly cleaned  and  the  pivot  at  the  bottom 

oiled.  The  creeping  of  wattmeters  is  usu- 
ally due  to  vibration  of  the  wall  on  which 

they  are  fastened.  The  potential  coil  is 
connected  to  the  line  at  all  times  and  this 
in  connection  with  the  starting  coil  gives 

a  small  torque.  Another  cause  is  the  con- 
nection of  a  meter  on  a  higher  voltage  than 

that  for  which  it  is  adjusted.  A  good  watt- 
meter should  give  accurate  readings  on 

both  light  and   heavy  loads  under  a   wide 

variation  of  power  factor,  frequency  and 
wave  form.  The  damping  magnets  should 
not  lose  their  magnetism  and  the  case 
should  be  moisture,  bug  and  dust  proof. 

Good  electrical  contact  is  extremely  im- 
portant with  all  measuring  instruments. 

This  is  particularly  important  in  the  low 
reading  milli-voltmeters  when  used  for 
measuring  current  with  external  shunt.  If 
the  resistance  of  the  meter  is  only  a  few 
ohms,  a  corroded  or  dirty  terminal  may  in 
troduce  a  large  percentage  of  error. 

Voltmeter  Testing 

The  voltmeter  is  merely  a  galvanometer 
of  high  resistance  connected  across  two 
conductors  of  opposite  polarity.  The  re- 

sistance of  the  voltmeter  is  extremely  high 
in  comparison  with  that  of  the  conductors, 
and  but  a  minute  current  flows  through  it. 
As  this  resistance  is  fixed  the  only  way  to 
vary  the  current  flow  is  to  vary  the  elec- 

tromotive force. 

An  increased  electromotive  force  will  in- 
crease the  current  flow  and  likewise  a  de- 
crease of  one  will  decrease  the  other.  And 

these  current  variations  produce  corres- 
ponding deflections  of  the  needle.  The  de- 

flections show  actually  the  changes  of 
electromotive  force.  The  scale  divisions 
are  calibrated  or  given  a  value  in  volts 
either  by  using  electromotive  forces  of 
known  value  or  by  means  of  a  standard 
voltmeter. 

Tests  with  a  Voltmeter 

The  voltmeter  is  used  for  a  wide  range 
of  tests.  On  electrical  machinery  the  volt- 

meter is  used  for  ground  tests,  insulation 

tests,  resistance  tests,  short-circuit  tests, 
open  coil  tests.  The  inside  electrical 

worker  uses  a  voltmeter  for  circuit  ground 
testing  in  conduit  circuits,,  metal  moulding 
circuits,    armored   cable   circuits,    etc. 

The  Ohmmeter 

The  ohmmeter  is  a  very  practical  instru- 
ment for  accurately  recording  the  resist- 

ance of  a  coil  or  circuit  for  which  the  re- 
sistance in  ohms  is  desired.  The  ohmmeter 

operates  in  a  manner  somewhat  similar  to 

a  wheatstone  'bridge.  The  ohmmeter  will 
do  a  similar  range  of  work  as  done  by 

the  bridge  and  it  costs  one-half  the  price. 
In  everyday  practice  the  ohmmeter  is  used 
for  all  sorts  of  electric  current  and  elec- 

tric heating  circuit  resistance  tests.  A 

wide  range  of  tests  in  radio  manufactur- 
ing   is    covered    using   an   ohmmeter. 

Film   Fire   Statistics 

Seventy-one  per  cent  of  all  theater  fires 

originate  in  the  projection  room  while  ma- 
chines are  in  operation,  causing  hundreds 

of  fires  annually  and  resulting  in  a  yearly 

loss  of  approximately  $3,000,000  to  theatre 
properties  and  equipment.  Losses  sustained 
from  destroyed  film  in  theatre  fires,  which 
are  not  included  in,  the  $3,000,000  total, 
would  send  this  figure  considerably  higher. 

Theatres  suffered  an  $18,000,000  loss 

during  the  five  years  from  1922  to  1926, 

inclusive,  with  the  average  for  recent  pe- 
riods being  lower,  due,  principally,  to  the 

many  new  devices  and  types  of  equipment 

now  being  built  to  eliminate  fire  hazards. — 
The  Film  Daily. 
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Color  Film  Processes 
By  Emery  Huse 

Motion    Picture    Film    Dept.,    Eastman    Kodak    Company 

A  YEAR  ago  the  motion 
 picture  in- 

dustry generally,  and  Hollywood 

particularly,  was  just  entering  seri- 
ously the  field  in  sound  photography.  At 

the  present  moment  color  photography,  or 

rather  the  anticipation  of  it,  is  in  the  minds 

of  all  motion  picture  producers.  It  is  the 

desire  of  the  author  of  this  article  to  call 

to  the  attention  of  those  interested  in  the 

general  subject  of  color  some  of  the  under- 

Tying  physical  facts  of  color  photography 

together  with  a  historical  resume  of  what 

has  been  done  in  this  field. 

One  must  first  go  back  appreciably  and 

review  somewhat  some  of  the  fundamental 

facts  in  the  study  of  light.  From  the 

physicist's  point  of  view,  the  study  of  light 

is  a  study  of  activity  which  originates  in 

luminous  bodies  and  causes  the  sensation  of 

vision  when  it  enters  the  eyes.  There  are 

two  distinct  phases  in  the  study  of  light: 

first,  quantity,  which  deals  with  differences
 

in  brightness  and,  second,  quality  differ- 
ences are  classified  under  the  phenomena 

of  color. 

Newton's  Contribution 

Sir  Isaac  Newton  made  many  advances 

in  the  study  of  light  and  his  many  ex- 

periments led  him  to  believe  in  a  certain 

hypothesis.  Newton  was  the  first  to  get  a 

clear  idea  of  color,  which  idea  he  attained 

through  a  study  of  glass  prisms.  He  was 

the  chief  advocate  of  the  corpuscular  theory 

which  maintained  that  light  consisted  of 

very  minute  weightless  material  particles. 

It  is  rather  a  strain  on  the  imagination  to 

think  of  material  corpuscles  flying  with 

enormous  speed  through  a  solid  substance 

like  glass  with  so  little  hindrance  as  glass 

seems  to  offer  to  the  passage  of  light.  It  is 

also  somewhat  difficult  to  explain  the  phe- 
nomena of  reflection  and  refraction  under 

this  theory.  Color  was  accounted  for  by 

differences  in  size  and  shape  or  in  some 

other  characteristics  among  the  corpuscles. 

The  newer,  and  at  present  accepted, 

theory  considers  light  as  made  up  of  waves 

acting  in  much  the  same  way  as  waves  pro- 
duced by  disturbances  in  a  body  of  water. 

Under  this  theory  there  is  little  difficulty 

in  explaining  reflection  and  refraction. 

Furthermore,  color  is  accounted  for  very 

simply  by  the  supposition  that  differences 

in  color  correspond  to  differences  in  the 

length  of  the  waves.  The  medium  in  which 

these  waves  act  is  termed  "ether,"  which 
means  that  empty  space  has  properties 
other  than  mere  extension;  properties  that 
enable  disturbances  carrying  energy  to  pass 

through,  the  passage  requiring  finite  time. 

We  know  that  light  travels  at  a  rate  of  ap- 
proximately 186,000  miles  per  second. 

Theories  of  Color  Vision 

Prior  to  actual  work  on  the  recording  of 

color  photography,  it  is  necessary  to  con- 
sider somewhat  the  theories  of  color  vision. 

'International     Photographer. 

One,  that  of  Young  and  Helmholtz,  is  a 
purely  physical  theory,  while  another,  that 
of  Hering,  is  psychological.  These  two 
theories  are  given  considerable  weight.  The 
Young-Helmholtz  theory  considers  that  the 
retina  consists  of  three  distinct  sets  of 

nerve  fibers,  each  giving  a  single  sensa- 
tion, one  set  a  red  sensation,  another  a 

green,  and  the  third  a  blue-violet  sensa- tion. 

The  Hering  theory  deals  with  three  pri- 
mary sensations  and  postulates  certain  con- 
trasts caused  by  chemical  changes  under  the 

influence  of  light  in  three  hypothetical 
fluids. 

Our  present  existing  knowledge  teaches 
us  that  there  are  three  primary  colors,  and 
these  three  colors  are  blue,  green  and  red. 
Newton  at  one  time  advanced  the  theory 
that  there  were  seven  primaries.  However, 

based  upon  work  by  physicists  and  psy- 
chologists, it  is  pretty  well  established  that 

blue,  green,  and  red  are  considered  univer- 
sally as  the  three  primaries. 

Color    Photography 

Three-color  photography  is  based  on  the 
fact  first  discovered  by  Clerk  Maxwell 
about  1860  that  all  colors  can  be  matched 

by  a  mixture  of  the  three  primary  colors, 

red,  blue,  and  green,  if  the  proportion  of 
these  constituent  colors  be  rightly  chosen. 
The  work  of  Maxwell  was  based  on  the 

discovery  by  Young  in  1807  that  all  color 

perception  is  the  result  of  three  funda- 
mental color  sensations  singly  or  in  various, 

combinations  and  proportions,  and  it  is 
safe  to  say  that  the  work  of  Maxwell  is 

the  foundation  upon  which  three-color 
process  of  natural  color-photography  is 
based. 

Prior  to  Maxwell's  time  such  men  as 
Seebeck,  Becquerel  and  Daquerre  did  quite 

a  little  experimental  work  on  the  reproduc- 
tion of  color,  but  they  were  handicapped  by 

the  fact  that  they  could  give  only  a  partial 
reproduction  and  had  no  way  to  fix  their 
images. 

Workers  in  the  Art 

Later  on,  natural  color  photography 
necessitated  the  use  of  a  light  sensitive  dye 

which  dye  faded  out  to  a  colorless  sub- 
stance. A  dye  is  decomposed  only  by  the 

light  which  it  absorbs,  which  color  is  com- 
plementary to  its  own  color.  Certain  ani- 

line dyes  bleach  comparatively  rapidly  in 
light,  hence  after  three  such  dyes  are 
chosen  so  as  to  form  the  three  fundamental 

colors,  red,  green  and  blue-violet,  and  these 
are  coated  on  a  white  surface  such  as  paper 

in  three  separate  layers  and  the  whole  ex- 
posed to  a  colored  object,  in  red  light,  the 

blue  and  green  dyes  are  bleached  out,  leav- 
ing the  red.  In  the  same  way  in  blue  light, 

blue  will  be  left  as  red  and  green  are 
bleached  out,  and  in  the  case  of  green,  red 
and  blue  are  bleached  out,  while  the  colors 
which  are  mixtures  of  these  each  will  be 

bleached  in  direct  proportion  to  the  amount 
of  the  fundamental  colors  present. 

Processes  based  on  this  principle  were 
conceived  by  such  men  as  Cros  in  1861, 
Leisegand  in  1889,  Ives  in  1891,  and  others 

up  until  1910. 
Despite  the  apparent  simplicity  of  the 

process,  it  has  never  furnished  a  satisfac- 
tory solution  to  the  problem  of  natural 

color  photography.  It  was  difficult  to  se- 
cure three  dyes  having  the  proper  color 

and  of  identical  light  sensitiveness,  and  it 
was  further  difficult  to  prevent  further 
bleaching  of  the  dye  after  exposure. 

In  1897,  Prof.  Lippman,  of  Paris,  de- 
vised an  ingenious  process  of  color 

photography  dependent  upon  the  prin- 

ciple of  light  interference.  Lippman's method  was  to  expose  a  specially  prepared 

fine-grained  transparent  emulsion  of  silver 
chloride  in  contact  with  a  bath  of  mercury 
which  reflected  back  into  the  emulsion  the 

waves  of  light  which  reached  it,  thus  set- 
ting up  in  the  sensitive  film  the  phenomena 

of  interference.  This  process,  however, 
although  extremely  interesting,  was  little 
more  than  a  laboratory  experiment  from 
the  standpoint  of  producing  photography 
in  natural  color. 

This  brings  us  back  to  the  time  of  Max- 
well, who,  as  previously  stated,  did  the 

basic  work  on  the  principle  of  three-color 
photography. 

The  Additive  Process 

In  natural  color  photography  there  are 

two  very  general  classifications,  the  addi- 
tive and  subtractive  processes.  As  a  gen- 
eral statement  the  additive  process  of  color 

photography  can  be  summed  up  in  the 
statement  that  we  start  with  a  colored 

light  from  which  we  produce  white  by  ad- 
dition. In  other  words,  we  take  red,  green 

and  blue  and  by  an  additive  method  pro- 
duce a  white  light.  Photographically,  this 

process  may  be  analyzed  as  follows  : 
The  color  sensation  negative  records  by 

density  the  presence  of  that  particular  color 

in  the  subject,  i.  e.,  the  red  sensation  nega- 
tive records  the  red  of  the  subject  in  terms 

of  greater  or  lesser  density,  according  to 
the  amount  of  red  present  in  the  various 

portions  of  the  subject.  A  positive  trans- 
parency from  this  negative  will  reproduce 

the  red  sensation  by  means  of  its  clearer 
parts.  The  parts  of  the  subject  containing 
the  purest  red  will  be  represented  by  clear 
glass,  those  parts  with  some  red  by  a 
medium  density,  while  those  parts  contain- 

ing no  red  whatever  will  be  of  maximum 
density.  Now  if  this  transparency  is 
viewed  in  red  light  it  will  reproduce  the 
red  sensation  of  the  original  subject.  In 

a  like  manner  the  blue  and  green  transpar- 
ency will,  when  viewed  in  blue  and  green 

light,  reproduce  the  respective  color  sensa- 
tions of  the  original  subject. 

The  three  records  may  now  be  com- 
bined and  the  natural  colors  of  the  subject 

(Continued  on  page  36) 
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to  fulfill 
ANNOUNCING  A  NATION- 

RCA  PHOTOPHONE 

RCA  Photophone  promised  the 
theatre  owners: 

The  finest  sound  equipment  that 

men  and  money  could  devise. 

2  The  fairest  prices  compatible 

with  that  quality. 

3  Prompt  and  efficient  service  in 

the  maintenance  of  that  equip- 
ment. 

RCA  Photophone  has  kept  its  promise 

to  produce  a  superior  sound  system  at 

an  equitable  price.  It  is  the  world's  lowest 

priced,  high-quality  sound  apparatus — 
the  ultimate  in  tone  and  precision. 

But  what  is  not  so  generally  known  are 

the  steps  which  RCA  Photophone  has 

taken  to  provide  prompt  and  efficient 

service  for  its  equipment. 

RCA  PHOTOPHONE,  lime. 
SUKSIIHAkY    CEE    HAI>IO   rOKPOKAllllN    Q£  AMKkMIA 

4  I   I        FIFTH        AVENUE       -       NEW        YORK.       CITY 
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a, -promise 
WIDE  NET  WORK  OF 

ERVICE  STATIONS 
Now  this  story  can  be  told.  After  months 

of  preparation  RCA  Photophone  an- 
nounces the  formation  of  a  nation-wide 

network  of  service  stations.  The  first 

eleven  of  these  branches  are  now  being 

opened.  Each  will  be  in  charge  of  a  su- 

pervising engineer  and  an  assistant  engi- 

neer, with  a  corps  of  factory- trained 

technicians  as  their  aides.  These  experts 

are  your  assurance  of  a  satisfactory  per- 

formance' 

RCA  Photophone  wants  satisfied  custom- 

ers. It  will  go  to  any  length  to  insure 

their  satisfaction.  To  this  end,  RCA 

Photophone  will  spend  more  than  a  mil- 

lion dollars  a  year  to  carry  out  its  ever- 

expanding  program  of  service  to  the 

exhibitor — a  program  that  considers  only 

the  results — not  the  cost. 

RCA  Photophone  service  stations  will 

cover  the  country.  The  initial  stations  to 

be  opened  include  New  York,  Boston, 

Philadelphia,  Atlanta,  Pittsburgh,  Cleve- 
land, Chicago,  Kansas  City,  Denver,  San 

Francisco  and  Seattle.  Others  will  be 

opened  as  rapidly  as  occasion  demands. 
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WIDE  NET  WORK  OF 

SERVICE  STATIONS 

RCA  Photoplione  promised  the 
theatre  owners: 

\  The  finest  sound  equipment  tJtat 

men  and  money  could  devise. 

2  Tlie  fairest  prices  compatible 

with  that  quality. 

3  Prompt  and  efficient  service  in 

the  maintenance  of  that  equip- 
ment. 

RCA  Photophone  has  kept  its  promise 

to  produce  a  superior  sound  system  at 

aD  equitable  price.  It  is  the  world's  lowest 

priced,  high-quality  sound  apparatus— 
the  ultimate,  in  tone  and  precision. 

But  what  is  not  so  generally  known  are 

the  steps  which  RCA  Photophone  has 

taken  to  provide  prompt  and  efficient 

service  for  its  equipment. 

Now  this  slory  can  he  told.  After  months 

of  preparation  RCA  Photophone  an- 
nounces the  (<>[  million  of  n  nationwide 

network  of  service  stations.  The  first 
eleven  of  these  branches  are  now  being 

opened.  Each  will  he  in  elmrge  of  a  su- 

pervising engineer  and  an  assistant  engi- 
neer, with  a  corps  of  factory-trained 

technicians  as  their  aides.  These  experts 

are  your  assurance  of  a  satisfactory  per- 
formance 

RCA  Photophone  wants  satisfied  custom- 

ers. It  will  go  to  any  length  to  insure 
their  satisfaction.  To  this  end,  RCA 

Photophone  will  spend  more  than  a  mil- 

lion dollars  a  year  to  carry  out  its  ever- 

expanding  program  of  service  to  the 
exhibitor — a  program  that  considersouly 

the  results— not  the  cost. 

It  Gil.  PHOTOPHONE,  Inc. 
tnn'OKAtiUM  ot-  amlhtts 

RCA   Pholopfa 

the  country.  The  initial  stations  to 
be  opened   in. -In. I.    New  York,  Boston, 
Philadelphia,  Atlanta,  Pittsburgh,  CIi 

land,  Chicago,  Kansas  City,  De 
Francisco   and   Seattle.   Others   will   bo 

opened  as  rapidly  ;i-  occasion  demands. 
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Equipment  Troubles  and  Maintenance 
By  C.  R.  TRAVIS 

THE  majority  of  
sound  projection 

equipment  manufacturers  are  en- 
deavoring to  give  the  theatre 

owner  as  much  service  as  possible  in  the 

matter  of  maintaining  the  efficiency  of  the 

apparatus  which  he  has  purchased  from 

them.  One  of  the  best  ways  in  which  to 

render  this  service  to  the  exhibitor  is  to 

place  at  the  disposal  of  his  projectionist 

who  daily  handles  the  equipment  every 

opportunity  and  facility  for  learning  the 

details  of  the  system.  Co-operation  with 

the  projectionist  in  this  respect  is  one  of 

the  most  important  functions  of  any  mer- 
chandising plan  for  sound  equipment,  and 

I  speak  now  from  experience  in  just  such 
a  capacity. 

In  the  last  analysis  it  is  the  projectionist 

to  whom  the  exhibitor  looks  for  results 

obtained  with  any  given  equipment.  Lack- 

ing the  technical  knowledge  to  enable  him 

to  accurately  judge  the  worth  of  an 

equipment,  the  exhibitor  must  necessarily 

place  full  trust  in  his  projectionist.  Sound 

equipment  manufacturers  recognize  the 

projectionist's  responsibility  in  this  respect 
and  they  are  therefore  ever  on  the  alert 

to  see  that  his  wishes  with  respect  to  the 

equipment  are  carried  out.  It  is  undoubt- 
edly true  that  in  the  past  a  cloak  of  secrecy 

was  thrown  about  certain  parts  of  sound 

systems,  yet  in  the  light  of  past  experiences 

in  the  development  of  any  new  art,  this 
condition  is  entirely  understandable. 

Observe    Servicing 

In  the  case  of  the  larger  companies 

regular  service  inspections  assist  the  pro- 
jectionist in  maintaining  the  efficiency  of 

his  equipment;  but  with  the  smaller  dis- 
tributors the  burden  of  maintenance  and 

"trouble  shooting"  is  usually  transferred 
to  the  projectionist. 

Trouble-shooting  is  not  a  haphazard 
procedure.  To  be  successful  it  must  be 
rapid  and  well-ordered,  and  the  few  simple 
tests  necessary  must  be  made  thoroughly 

and  a  definite  "yes"  or  "no"  received  foe- 
fore  proceeding  with  the  next  step.  The 

piojectionist  by  every  consideration  is  en- 
titled to  know  as  much  as  possible  about 

the  equipment  he  is  called  upon  to  operate. 

A  goal  time  to  obtain  much  useful  infor- 

mation is'  while  the  engineer  is  making  the 
installation,  for  during  this  period  many 
of  the  common  troubles  of  the  system  will 
show  up.  Lacking  this  opportunity,  the 
projectionist  should  observe  closely  the 
work  of  the  service  man  on  his  periodic 
visits. 

Essentials   All  Alike 

Essentially  all  sound  reproducing  sys- 
tems are  alike.  They  may  differ  in  ex- 

ternal appearance,  in  size  and  shape,  in 
the  amount  of  space  they  occupy,  and  in 
the  quality  of  delivered  results,  yet  they 
all  are  substantially  the  same.  They  all 
have  been  designed  to  do  the  following 

work : — change  mechanically  or  photo- 
graphically-recorded sound  into  electrical 

energy,  supply  a  means  for  controlling  the 
amount  of  energy  passing  a  certain  point, 

a  means  for  amplifying  this  energy  to 
requisite  levels,  and  a  means  for  changing 
this  amplified  energy  into  sound. 
The  conventional  designations  for  the 

equipment  performing  these  four  opera- 
tions are  as  follows  :  In  the  reproduction 

of  wax  records  the  term  "pick-up"  or  "re- 
producer" is  most  commonly  used.  In 

film  reproduction  the  usual  terms  employed 

are  "film  reproducer,"  "sound  head,"  and 
"film  attachment."  The  means  for  con- 

trolling the  electrical  energy  passing  a 

certain  point  is  known  as  the  'fader."  A 
key  or  switch  provides  the  means  for  con- 

necting the  fader  to  either  the  film  or 
disc  attachments  of  the  projector. 

The  amplifier  performs  the  function  of 
building  up  the  electrical  energy  to  the 
required  level.  The  horns  or  loudspeakers 
transform  the  electrical  energy  into  sound. 
In  future  issues  of  this  publication,  each 
of  these  units  with  their  common  troubles 

will  be  covered  in  detail.  In  this  install- 
ment we  shall  discuss  methods  of  tracing 

one  of  the  major  troubles  of  any  system. 

"No   Sound"   Common   Trouble 

"No  Sound"  is  of  course  the  most  com- 
mon trouble.  To  one  who  is  familiar  with 

his  equipment  this  trouble  should  offer 
little  difficulty.  We  should  remember  that 
the  entire  apparatus  does  not  suddenly 
cease  functioning,  and  it  is  rare  indeed  that 
more  than  one  trouble  develops  at  one 

time.  "No  sound"  is  always  due  to  the 
breaking  of  some  particular  unit  in  the 

complete  circuit. 
Let  us  assume  first  that  all  keys, 

switches  and  other  accessories  are  in  their 

correct  operating  positions.  A  few  seconds 
should  suffice  to  check  up  on  this  point. 

One  of  the  first  impulses  of  most  projec- 

tionists when  the  equipment  "goes  dead" 
is  to  run  to  the  amplifier  panel,  but  in 
nine  cases  out  of  ten  they  fail  to  locate 
the  trouble  there.  The  amplifier  is  to  be 

checked,  of  course,  but  when  trouble  oc- 
curs, start  at  the  beginning — either  at  the 

sound  head  or  at  the  disc  pick-up,  depend- 
ing on  whether  you  are  running  sound-on- 

filrn  or  discs.  After  checking  your  con- 
nections, photo  electric  cell,  exciter  lamp, 

etc.,  then  proceed  to  check  the  equipment 
step  by  step  to  the  amplifier. 

In  Figure  1  there  are  shown  connec- 
tions in  a  general  circuit  which  should  be 

remembered  before  any  trouble  hunting  be- 
comes necessary.  This  diagram  shows 

that  about  the  closest  point  one  can  get  to 
the  electrical  center  of  the  system  is  at 

the  input  to  the  amplifier.  If  one  can  de- 
termine whether  or  not  energy  is  reaching 

this  point,  one  can  definitely  isolate  the 
trouble  into  a  certain  section  of  the 

equipment. 
Amplifier  Input   Check 

Let  us  say  we  find  that  energy  is  being 

received  at  the  input  to  the  amplifier : — 
we  then  may  foe  sure  that  the  trouble  lies 
ahead  of  this  point.  If  no  sound  is  heard, 
we  may  be  sure  that  the  trouble  lies  in 

back  of  this  point.  A  pair  of  head- 
phones of  good  quality  will  respond  to  the 

energy  received  from  the  reproducers  at 

this  point — that  is,  with  the  fader  at  the 
top  step. 

Another  quick  test  for  "no  sound"  lo- cation to  either  one  side  or  the  other  of 
the  electrical  center  of  the  system  is  to 
tap  the  first  tube  in  the  amplifier  with  a 
finger.  This  tap  jars  the  tube  elements 
and  sets  up  a  small  wave  that  should  be 

audible  in  the  stage  horns  or  in  the  pro- 
jection room  monitor.  If  the  amplifier 

from  the  first  tube  to  the  horns  is  working 

as  it  should,  this  sound  will  foe  heard  in 

the  horns,  and  it  would  be  logical  to  as- 
sume that  the  first  half  of  the  system  is  in 

trouble.  If  the  ringing  sound  is  not  heard 
in  the  horns,  then  one  may  assume  that  the 
last  half  of  the  system  is  not  working. 

Assuming  that  the  test  indicates  trouble 
in  the  first  half  of  the  circuit,  our  next 
task  is  to  locate  the  trouble  either  in  the 

pick-up  elements  (disc  or  film),  or  in  the 
fader.  The  check  at  this  point  is  much 
the  same  as  that  at  the  amplifier. 

Listen  with   a  headset   to  the   output  of 

the  pick-ups    (input  to  the   fader),   at   the 
(Continued  on  page  38) 
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Dependable ipment 
Essannay  Announces  Strong's  New  "Five- 

Point"  Changeover 
ANEW  complete  multiple  projection 

room  accessory  combining  in  one 
device  five  essentials  which  are  requisite  for 
good  projection  results  has  been  announced 

by  the  Essannay  Electric  Mfg.  Co.  of  May- 
wood,  Illinois.  This  new  equipment  unit  is 
the  product  of  L.  D.  Strong,  president  of 
the  Essannay  Co.,  whose  experience  as  a 
practical  projectionist  emphasized  the  need 
for  a  single  projector  mounting  which 

would  automatically  perform  all  the  func- 
tions heretofore  obtainable  only  in  several 

individual  units. 

That  the  term  "five-point"  which  Essan- 
nay has  applied  to  this  device  is  no  mis- 

nomer is  indicated  by  the  fact  that  the 
mounting  includes  the  following  features : 
(1)  A  noiseless  changeover,  (2)  An  eye 

shield,  (3)  Framing  light,  (4)  An  auto- 
matic fire  shutter  finger,  and  (5)  A  film 

gate  opener.  The  device  is  guaranteed  to 
perform  all  of  these  functions,  with  the 
mechanical  changeover  and  fire  shutter 

designed  to  perform  their  work  quietly, 
instantaneously  and  efficiently. 

Rigorous  Test  Period 

This  novel  Strong  device  has  been  ready 
for  distribution  for  the  past  two  months,  but 
it  was  not  placed  on  the  market  for  the 
reason  that  its  maker  wished  to  test 

thoroughly  whether  it  would  perform  sat- 
isfactorily everything  that  was  claimed  for 

it.  With  this  end  in  view  one  of  the 
changeovers  was  installed  in  the  State  Lake 

Theatre  in  Chicago  where  it  was  subjected 
to  exhaustive  tests  under  actual  operating 
conditions    for   more   than   200   consecutive 

performances.  This  test  showed  that  the 
device  was  capable  of  delivering  maximum 
efficiency  on  all  five  points  under  even  the 
most  severe  conditions. 

The  accompanying  illustrations  show 
some  of  the  more  important  features  of  this 
new  Strong  changeover.  Figure  1  shows 
the  complete  changeover  assembly  mounted 

on  a  projector  as  viewed  from  the  operat- 
ing side.  This  keyed  picture  indicates  the 

position  in  the  assembly  of  the  various  im- 

portant units. 
For  example,  the  framing  light  is  a  110- 

volt,  21  C.  P.  tungsten  light  which,  Essan- 
nay claims,  will  enable  the  projectionist  to 

have   a   strong   direct   light   trained   on   all 
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Figure   2 

framing  operations.  The  switch  for  the 
framing  light  is  conveniently  located.  The 
glass  eyeshield  is  warranted  not  to  leak 
light,  a  condition  which  has  long  been  a 

source  of  danger  for  the  projectionist's 
eyes.  Also  indicated  in  this  illustration  are 
the  handle  for  opening  film  gate,  the  lever 
for  hand  use,  the  changeover  shutter 

blades,  and  the  holes  for  oiling.  The  fram- 
ing light  is  ingeniously  located  in  the  as- 

sembly and  insures  maximum  lighting  for 
all  framing  work. 

Figure  2  shows  the  changeover  mounting 
from  the  reverse  side  of  the  projector. 
Indicated  on  this  keyed  illustration  are  the 
arm  for  opening  iilm  gate,  cover  screw,  arm 
to  hold  fire  shutter  down  for  framing,  fire 
shutter  lever,  and  conduit  arrangement. 

The  heart  of  the  changeover  is  shown  in 
Figure  3,  which  shows  the  operating 
mechanism  with  the  outside  cover  detached. 

Figure    3 

The  precautions  which  have  gone  into  the 
design  and  manufacture  of  this  changeover 

are  apparent  from  this  view  of  the  mechan- 
ism. Special  rubber  bumpers  are  standard 

thereon,  insuring  quiet,  efficiency  and  long 
life,  while  another  advantage  is  the  use  of 
double   selenoid. 

For  Simplex  and  Motiograpb 

Essannay  reports  a  considerable  demand 
for  this  new  product  even  before  it  has 

been  formally  announced  from  projection- 
ists who  have  had  the  opportunity  of  testing 

several  trial  assemblies.  With  the  combi- 
nation of  five  essential  projection  aids  in 

one  compact,  sturdily-built  and  performance 
guaranteed  unit,  Essannay  anticipates  much 
enthusiasm  about  the  device  from  projec- 
tionists. 

This  new  Strong  changeover  is  suitable 
for  use  with  either  Simplex  or  Motiograph 
projectors.  Distribution  of  the  unit  is 
through  all  branches  of  the  National 
Theatre  Supply  Co.  Foreign  orders  are 
handled  through  Edward  L.  Klein,  25  West 
43rd  St.,  New  York  City. 

NEW  HOUGH  HORN  LIFT 

The  new  Hough  horn  lift  is  installed 
under  the  stage  floor  and  is  operated  auto- 

matically. When  not  in  use,  the  horns  are 
thus  housed  under  the  stage  floor  itself. 
It  is  contained  within  a  ceiling  height  of  8 
feet  below  the  stage  and  has  a  full  upward 
travel  of  IS  feet,  or  more,  if  required.  It  is 
powered  by  a  \y2  h.  p.  motor,  driving  a  cable- 
consuming  drum  through  a  ball-bearing- 
steel  and  bronze  worm  gearing  and  oper- 

ates in  a  dust-proof  oil  bath.  Travel  up 
and  down  is  smooth  and  without  vibra- 

tion, time  required  for  a  trip  being  45 
seconds.    Operation  is  absolutely  silent. 
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e  Laboratory 

Sound  Recording  with 

the  Piezo  Crystal 
ALMOST  even-  conceivable  means  of 

varying  a  light  source  has  been  rec- 
ommended and  tried  as  a  means  for  re- 

cording sound  photographically  on  motion 
picture  films.  These  divers  methods  have 
met  with  more  or  less  gratifying  success. 

However,  the  "piezo  effect"  is  one  of  these 
methods  which  shows  "food  for  thought" 
to  those  who  might  desire  to  ascertain 

the  availability  of  the  process  for  com- 
mercial sound  recording.  R.  V.  L.  Hart- 

ley1 patents  the  use  of  the  piezo  effect  for 
this  purpose,  and  we  are  herewith  quoting 
this  data. 

The  piezo  effect  consists  of  a  crystal  of 
Rochelle  salts  (sodium  potassium  tartrate), 
held  under  compression  by  two  metal 
plates.  If  a  potential  is  applied  to  the 
two  plates,  the  crystal  will  vary  in  its 
physical  characteristics  to  such  an  extent 
as  to  pass  light  through  it.  The  piezo 
effect  has  other  characteristics  which  make 

it  adaptable  for  other  purposes,  but  since 
we  are  not  concerned  with  these  other 

properties  and  applications,  we  are  not 
considering  them  here. 

In  the  accompanying  drawing  we  see  a 
source  of  light,  10,  is  focussed  througn  a 

lens,  11,  and  a  Nicol's  prism,  12.  Adjacent 
the  opposite  face  of  the  Nicol  prism  and 
arranged  to  receive  light  from  same  is  a 

Rochelle  salt  crystal,  13,  having  on  op- 
posite faces  metallic  deposits,  14,  to  which 

are  electrically  connected  the  secondary  of 
a  transformer,  the  primary  of  which  is 
connected  to  the  output  of  a  vacuum  tube 
oscillator,  which  latter  is  impressed  on  the 
piezo  crystal. 
The  straining  of  the  crystal  due  to  its 

vibration  causes  rotation  of  the  plane  of 

polarized  light  transmitted  to  it  twice  dur- 
ing each  cycle  of  vibration.  A  second 

Nicol  prism  is  arranged  to  receive  light 
transmitted  through  the  crystal,  13,  and  is 
adjusted  so  that  it  is  crossed  with  respect 
to  the  prism,  12,  when  the  crystal,  13,  is 
at    rest.      Thus    when    the    crystal,    13,    is 

1V.  S.  Fat.  No.  1,565,566,  Dec.  15,  1925. 

•Conducted  by  SAMUEL  WEIN- 
vibrated,  light  is  transmitted  from  the 
source,  10,  through  the  combined  prisms 
and  crystal,  and  the  amount  of  transmitted 
light  is  dependent  upon  the  extent  of 
vibration  of  the  crystal.  The  beam  of 
varying  source  of  light  thus  created  is 
focussed  through  a  lens  and  onto  the 
motion  picture  film  when  it  is  photographed 
as  a  variable  light  density. 

The  oscillating  circuit  to  which  the  piezo 
crystal  is  electrically  connected  is  made  to 
vary  by  means  of  the  microphone. 

C.  C.  N.  Y.  Offers  Course 

in  Vacuum  Tube  Theory 

OXE  of  the  requisites  for  successful .  sound  picture  projection  work  is  a 
thorough  understanding  of  the  theory  and 

practical  application  of  vacuum  tubes  to 

the  work.  In  connection  with  this"  it  is 
interesting  to  note  that  a  course  in  the 

"Theory  and  Operation  of  Vacuum  Tubes" is  to  be  offered  this  semester  at  the 

College  of  the  City  of  New  York,  in  New 
York  City.  The  course,  which  will  be 
under  the  direction  of  E.  Gordan  Taylor, 

M.S.,  will  run  through  16  weeks.  The 
class  is  strictly  limited  in  number.  The 
instructional  work  consists  of  two  hours  of 
lectures  and  discussion  and  one  hour  of 

laboratory  work  each  week. 

The  course  has  been  arranged  particu- 
larly for  those  engaged  in  work  involving  a 

discharge  of  electricity  through  gases  at 
moderate  pressure  as  well  as  for  those 

working  with  radio  tubes  or  circuits  utiliz- 
ing high  vacuum  tubes.  The  greater  part 

of  the  work  will  be  devoted  to  a  study  of 

the  operation  and  theory  of  the  three- 
element  type  of  tube. 

Subjects   to    Be   Treated 

The  first  part  of  the  course  will  be  de- 
voted to  a  brief  review  of  a  few  of  the 

fundamental  physical  laws  of  electricity 
and  magnetism,  after  which  the  subject 
matter  proper  will  be  treated,  including 
such  subjects  as:  (1)  General  theory  of 
ionization  of  gases;  (2)  Thermionic 
emission  of  filaments;    (3)    Vacuum  tubes 

/4A 

containing  two  or  more  electrodes ;  (4) 
Characteristic  curves  of  different  types  of 

tubes ;  (5)  Vacuum  tubes  as  power  or  volt- 
age amplifiers ;  (6)  Rectification  of  alter- 

nating currents  by  means  of  vacuum  tubes, 

and  (7)  Photo  electric  cells. 
Those  desiring  further  information  on 

this  course  may  consult  Mr.  Taylor  in 
Room  107A  by  appointment.  Fee  for  the 
course  is  $25.00.  Students  may  register  in 
person,  or  they  may  mail  a  check  or  money 
order  for  $25.50,  including  a  library 
service  fee,  to  Walter  Staub,  Bursar, 

College  of  the  City  of  New  York,  140th 
St.  and  Convent  Ave.,  New  York  City. 

New  Color  System 

The  Emil  Busch  Co.  of  Rathnow, 
Germany,  recently  demonstrated  at  the 
great  Spanish  exposition  in  Barcelona  a 
new  method  of  color  motion  pictures.  This 
new  method  employs  an  optical  system 
which  splits  up  the  image  into  two  small 
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images,  and  so  photographs  them  alongside 
each  other  on  the  same  film.  Two  color 

filters — blue-green  and  orange-red — are 
used  in  the  process. 
When  the  positive  is  run  through  the 

projector  these  two  color  filters  are  used, 
and  an  optical  system  is  also  employed  by 
means  of  which  the  two  projected  images 

appear  as  one  on  the  screen.  The  demon- 
stration of  this  process  attracted  a  great 

deal  of  attention  at  the  Barcelona  exposi- 
tion. Its  sponsors  state  that  the  system 

will  have  the  benefit  of  extensive  pro- 
motion on  the   Continent. 

In  the  accompanying  illustrations,  Figure 
1  shows  the  conventional  motion  picture 
film  with  the  figure  thereon,  as  is  the  case 
with  ordinary  black  and  white;  while 
Figure  2  shows  the  same  image  reduced 
and  taken  through  the  color  filters. 

Diagrammatic    outline    of   method    of 
recording  with  the  Piezo  Crystal. 

Eugene  A.  Lauste 

MANY  readers  have  requested  that we  outline  the  work  of  Eugene  A. 
Lauste.  whose  name  continually  crops  up 
in  discussions  of  development  work  in  the 
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Lauste's      compressed      air      loudspeaker, 
which    was    operated    directly    by    a    light 
sensitive  cell  without  the  aid  of  an  inter- 

mediate amplifier. 

sound  picture  art.  Prior  to  his  efforts 
in  the  recording  and  reproduction  of  sound, 

Lauste  had  many  important  contribu- 
tions to  motion  picture  technology  in 

the  form  of  projectors  which  at  that  time 
were  examples  of  fine  mechanical  endeavor. 
Reference  to  the  accompanying  photograph 

of  the  Lauste  projector  will  serve  to  con- 
vey to  the  reader  the  type  of  work  done 

by  Lauste. 
It  is  in  the  sound  picture  field,  however, 

that  Lauste  did  his  finest  work.  Lauste's 
British  patent  of  1906  was  the  first  ever 
to  be  issued  for  a  means  of  recording 
sound  and  scene  simultaneously  on  film.  It 
will    be    remembered    that    Ernst    Ruhmer 

was  the  first  actually  to  have  disclosed  a 
means  for  photographically  recording  sound 
and  reproducing  same  by  means  of  a  light 

sensitive  cell.  Lauste  used  the  "mechan- 
ical slit"  for  confining  the  variable  light 

source  in  the  "sound  gate,"  as  compared 
with  the  "optical  slit"  first  used  by Ruhmer. 

Lauste's   Film    Loop 

Lauste  was  born  in  France  but  emig- 
rated tc  America  at  an  early  age.  He 

entered  the  laboratory  of  Thomas  A. 
Edison  where  he  was  assigned  to  motion 
picture  work.  Here  he  designed  many 
mechanical  movements  for  intermittently 
advancing  the  film.  To  him  belongs  the 
credit  for  the  loop  in  the  camera  and 

projector.  Lauste  was  the  first  to  demon- 
strate motion  pictures  at  the  Vatican  in 

Rome. 

It  is  interesting  to  note  that  it  was 

Lauste's  testimony  which  influenced  the 
court  to  issue  the  now  famous  order  which 

dissolved  the  vicious  patent  combine  which 
for  a  time  early  in  this  century  threatened 

to  destroy  American  development  of  mo- 
tion pictures. 

The  records  show  that  Lauste  was  active 

in  sound  picture  work  as  far  back  as 
1896,  when  he  began  his  experiments  to 

photograph  both  sound  and  scene  simul- 
taneously on  film.  It  was  not  until  1906 

that  a  patent  covering  the  means  for  suc- 
cessfully accomplishing  this  work  was 

granted   to  him. 

Use   of   Diode   Tube 

Lauste  made  use  of  every  then  known 

physical  means  for  recording  sound. 

Among  the  methods  employed  by  him  were 

manomatric  flame,  oscillating  arc,  shutters, 

mirrors,  gas-filled  tubes,  and  string  gal- 
vanometers. By  means  of  this  latter  device 

he  became  the  first  to  actually  record  sound 

"String"  galvanometer  used  in  making  the 
"saw    tooth"    sound    film    record. 

by  what  is  now  known  as  the  "saw  tooth" method. 

If  one  were  to  read  carefully  the  1906 

British  patent  granted  to  Lauste,  one  would 

note  on  page  5  therein  reference  to  the  use 

of  an  "electric  lamp  in  connection  with  the 

loudspeaker  as  a  means  for  amplifying." 
No  details  are  given  as  to  this  "amplify- 

ing lamp,"  but  the  writer  feels  reasonably 
sure  that  it  was  a  "diode"  tube  (two- 
element,  i.e.,  a  hot  filament  and  plate), 

similar  to  the  rectifier  tubes  now  in  corn- 

Showing  the  projector  head  assembly  made  by  Lauste.     The  top  lamp 
is  for  the  film,  while  the  lower  lamp  is  for  the  sound  gate  proper.  Used 

by  Lauste  for  public   demonstrations   in   1912. 

Back  view  of  the  Lauste  projector.     Film  gate  on  top; 
the  sound  gate  at  bottom  is  in  the  form  of  an  adjustable 

slit,  for  experimental  work. 
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mon  use.  This  diode  tube  was  in  common 

use  by  radio  experimenters  prior  to  1906. 
For  some  reason  unknown  to  the  writer, 

this  means  of  amplifying  was  subsequently 

dropped  by .  Lauste  in  favor  of  the  com- 
pressed air  loudspeaker.  This  latter  con- 

sisted of  an  air  compressor,  air  storage 

tank,  and  electrically-controlled  valve. 
This  valve  was  connected  in  series  with 

a  potential  and  a  light  sensitive  cell 

(selenium).  The  valve  varied  the  com- 
pressed air,  and  successfully  produced 

sound  which  could  be  heard  for  a  distance 

of  four  or  five  city  streets.  A  similar 

compressed  air  loudspeaker  was  manufac- 
tured by  the  A^ictor  Talking  Machine  Co. 

and  was  sold  under  the  trade  name  of  the 

"Auxetophone." 

Lauste's  Contributions 
It  cannot  be  rightly  denied  that  it  was 

Lauste  who  made  the  first  successful  sound 

pictures.  It  is  a  matter  of  regret  that  the 

many  improvements  made  since  Lauste's 
time  were  not  made  just  a  little  earlier 

so  that  the  fruits  of  this  brilliant  investiga- 

tor's work  might  have  been  reaped  by  him. 
As  it  was,  Lauste  merely  smoothed  out 
the  road  of  those  who  followed  him,  as 
is  so  very  often  the  case  with  pioneers  in 
any    field   of   endeavor. 

Projectionists  will  find  much  of  interest 

tc  them  in  the  work  of- Eugene  A.  Lauste, 
for  it  was  he  who  made  some  of  the  most 

important  contributions  to  the  development 
of  the  motion  picture  projector.  The 

proof  of  Lauste's  fine  mechanical  talents 
is  contained  in  the  accompanying  illustra- 

tions which  show  conclusively  that  this 
man  certainly  was  far  ahead  of  any  of 
his  contemporaries. 
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Photo  Electric  Cell  Fatigue 
Recent  comments  ip  technical  papers  anent 

the  "fatigue"  and  "lag"  characteristics  of 
photo  electric  cells  prompted  the  invitation 
to  the  following  workers  in  the  art  for  their 
opinions  on  the  subject.  We  are  told, 
among  other  things,  that  cells  must  not  be 
exposed  to  light  when  not  in  use  and  that 

certain  cells  display  a  definite  "lag"  char- 
acteristic. Both  characteristics  are  dis- 

cussed in  the  following  interesting  com- 
ments.— The    Editor. 

A.  J.  McMASTER, 
G-M   Laboratories, 

Chicago,  Illinois: — 

THE  interesting  question  as  to  whether
 

photo  electric  cells  of  the  alkali  metal 
type  are  subject  to  depreciation  when  not  in 
use,  and  particularly  when  such  cells  are 
exposed  to  light,  has  been  discussed  pro  and 
con  for  a  number  of  years.  Some  cells  do 
show  depreciation  of  this  sort,  although  in 
a  final  analysis  it  is  generally  found  that 

the  loss  of  sensitivity  is  not  due  to  ex- 
posure to  light  but  is  inherent  in  the 

particular  cell  in  question. 
In  normal  operation,  exposure  to  light 

produces  emission  of  electrons  from  the 
sensitive  surface  of  the  cell,  which  negative 

charges  are  replaced  by  the  source  of  po- 
tential connected  in  the  external  circuit  of 

the  cell.  When  the  battery  is  omitted  or 

the  circuit  is  open,  electronic  emission  oc- 
curs upon  exposure  to  light,  but  a  state  of 

equilibrium  is  almost  instantaneously 
reached  which  inhibits  further  discharge 
of  negative  electricity. 

Although  it  is  the  writer's  opinion  that 
no  deleterious  effects  are  produced  by  ex- 

posure of  a  high  quality  photo  electric  cell 
to  light  when  the  cell  is  not  in  use,  it  is 
highly  recommended  that  cells  of  the  alkali 
metal  type  not  be  exposed  to  strong  direct 
sunlight  or  intense  incandescent  sources  at 
close  range,  due  to  the  marked  depreciation 
caused  by  the  heating  of  the  cell. 
As  the  materials  used  in  some  types  of 

cells  have  a  very  low  melting  point,  the 
effect  of  even  moderate  heat  is  to  practi- 

cally destroy  the  usefulness  of  the  device. 
As  mentioned  above,  some  cells  show 

rapid   depreciation    with   time   whether   in 

light  or  in  darkness.  This  effect  is  due  to 
the  chemical  action  within  the  cell  as  a 

result  of  improper  preparation  of  materials. 
Undoubtedly  the  purity  of  materials  used 

and  the  amount  of  care  exercised  in  evacu- 
ating the  envelope  are  of  primary  impor- 

tance in  the  manufacture  of  a  quality 

product  of  this  kind. 

The  subject  "fatigue"  has  many  ramifi- 
cations and  a  long  story  could  be  written 

about  the  same  without  perhaps  convincing 

anyone  of  the  truth  of  the  matter.  How- 
ever, I  believe  that  your  editorial  policy 

in  this  regard  will  bring  to  light  interest- 
ing information  of  considerable  value  to 

your  readers. 
DONALD  H.  LOUGHRIDGE, 
R.  C.  Burt  Laboratories, 

Pasadena,  California: — 
I  agree  thoroughly  with  the  recent 

statement  of  Samuel  Wein  in  your  columns 
to  the  effect  that  a  great  deal  of  this  talk 
in  regard  to  the  necessity  of  keeping  photo 

electric  cells  in  the  dark  is  mostly  funda- 
mentalism. 

Our  experience  with  various  types  of 
cells  has  shown  that  in  the  modern  type  of 

cell  fatigue  is  practically  absent,  and  ex- 
posure even  to  bright  sunlight  for  as  long 

as  eight  hours  with  maximum  current 
being  taken  from  the  cell  at  all  times  shows 
absolutely  no  change  in  the  sensitivity  of 
the  cell. 

SAMUEL   WEIN, 
Radiovision   Corp., 

New  York  City:  — 
Among  the  comments  on  photo  electric 

cells  which  you  submitted  to  me  are  the 

following:  (1)  photo  electric  cells,  if  ex- 
posed to  a  strong  source  of  illumination, 

are  subject  to  fatigue  and  require  some 
Hi  tie  time  period  before  they  are  fit  for 
further  use,  and  (2)  it  requires  several 
minutes  after  certain  cells  are  connected 

to  a  source  of  potential  for  them  to  func- 
tion properlyi.  That  both  comments  have 

no   basis   in   fact  will  be  shown  presently. 
Before  we  go  into  the  subject  matter 

proper,  it  would  be  best  if  we  have  a  defini- 
tion of  terms. 

Fatigue:  Webster's  Dictionary  tells  us 
that  it  is  a  "state  of  exhaustion"  or  "tired." 
Lag:  The  same  source  tells  us  that 

this  is  to  "move  slowly"  and  also  to  "stay 

behind." 

Let  us  now  see  what  bearing  these  defini- 
tions have  on  the  photo  electric  effect. 

Fatigue  as  applied  to  photo  electrons  would 
be  a  gradual  decrease  in  the  photo  electric 
emission  with  the  same  source  of  light. 
Whereas,  lag  would  be  an  inertia  of  the 
cell  in  responding  to  a  light  change.  Let 
us  see  if  it  is  possible  to  give  a  practical 
analogy  to  these  effects. 
When  a  battery  is  in  continual  use,  its 

output  continuously  decreases :  this  would 
correspond  to  fatigue.  On  the  other  hand, 
if  a  potential  is  applied  to  a  motor,  the 
latter  will  require  a  few  seconds  for  .its 
armature  to  reach  uniform  and  maximum 

speed:  this  corresponds  to  lag.  As  a  mat- 
ter of  fact,  if  the  potential  applied  to  a 

motor  is  switched  on  and  off  several  times 

in  quick  succession,  the  motor  itself  will 

not  respond  to  these  "on  and  off"  periods 
of  potential. 

Thus  we  see  that  there  is  a  marked  dif- 

ference between  "fatigue"  and  "lag," 
although  both  these  terms  are  loosely  ap- 

plied by  some  writers. 
As  a  matter  of  fact,  the  true  photo  elec- 

tric effect  will  exhibit  no  lag  or  fatigue 
characteristics.  However,  if  a  cell  does 

show  these  characteristics,  it  will  be  be- 
cause of  (1)  the  absorption  of  occluded 

gases  of  the  alkali  metal  or  its  correspond- 
ing hydride,  forming,  as  it  does,  a  chemical 

reaction,  i.e.,  an  "oxide,"  (2)  a  gradual  or 
slow  seeping  of  air  into  the  cell  (3)  a 
gradual  change  of  the  alkali  metal  surface, 
and  (4)  the  most  probable  cause,  a  faulty 
amplifier  to  which  the  output  of  the  cell  is 
connected. 

Much  of  the  difficulty  experienced  with 
photo  electric  cells  may  be  traced  directly 

to  the  "grid  resistor"  connected  in  series 

with  the  cell  and  directly  across  the  "grid" of  the  first  amplifier  tube.  This  resistor  is 

very  unstable  and  not  only  varies  its  char- 
acteristics with  the  temperature  of  the  room 

but  also  with  the  humidity  and  the  amount 
of  current  flowing  through  it.  On  the  other 

hand,  if  a  transformer-coupling  is  used  with 
the  cell,  this  grid  resistor  difficulty  is  over- 

come. One  company  uses  a  high  resistance 
unit  in  series  with  the  photo  electric  cell 
and  transformer  as  a  means  for  protecting 

the    cell   from   over-loading. 
Another  difficulty  experienced  with  photo- 

electric  cell  amplification  is  "current  leak- 
age" across  the  base  of  the  cell.  This  is 

sometimes  attributed  to  the  cell  proper,  but 

it  is  known  that  this  leakage  may  be  elimi- 
nated by  taking  the  leads  out  of  the  cell  at 

opposite  ends,  such  as  is  now  done  by  cer- 
tain manufacturers. 

The  conclusions  to  be  drawn  from  the 

foregoing  are  that  the  photo  electric  cell 
possesses  no  inertia  or  lag  and  hardly 

enough  fatigue  to  be  noticeable.  Such  dif- 
ficulties as  have  developed  are  the  fault 

of  the  apparatus  used  with  the  cell. 

THE   SEILER   EXPERIMENT:— 

Miss  Seiler1,  a  student  of  Professor  Kunz 
at  the  University  of  Illinois,  undertook  to 

ascertain  whether  a  long  period  of  "illumi- 
nation" of  a  "hard  vacuum"  or  "hydride" 

cell  would  give  rise  to  fatigue.     To  do  this- 

*  Astrophys.    Jour.    Vol.    52,    p.    129,    1920. 
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she  tested  certain  cells  for  a  period  of  more 
than  1,000  honrs,  during  which  time  she 

observed  at  regular  intervals  the  gal- 
vanometer deflections,  the  while  keeping 

the  temperature,  intensity  of  light,  and  the 
source  of  potential  (110  volts),  constant 
at  all  times. 

After  520  hours'  exposure  to  a  strong- 
source  of  light  the  cell  had  increased  in 
sensitiveness  by  a  considerable  degree.  The 
galvanometer  deflections  began  with  176 
mm.  and  gradually  increased  to  300  mm.  at 

the  end  of  the  exposure  period.  The  potas- 
sium hydride  cell,  on  the  other  hand,  under 

the  same  conditions  excepting  that  the  ap- 
plied voltage  was  36,  showed  no  exceptional 

constancy.  Slight  fluctuations  occurred  dur- 
ing the  exposures,  the  initial  and  final  gal- 

vanometer readings  were  194  mm.  and  191 
mm.,  respectively,  showing  that  fatigue  was 
l  egligible. 

These  same  two  cells  were  exposed  for 
60  hours  without  continuously  applying  a 

voltage.  ■  At  the  time  the  photo  electric 
galvanometer  deflections  were  taken,  110 
volts  was  applied  to  the  potassium  cell  and 
27  volts  to  the  potassium  hydride  cell.  All 
conditions  remained  constant  throughout 

the  experiment. 

The  results  showed  an  increase  in  sensi- 
tiveness for  both  cells,  the  initial  and  final 

deflections  for  the  potassium  hydride  cell 
being  196  mm.  and  316  mm.  It  seems 
strange  that  the  mere  exposure  to  light, 

without  the  passage  of  a  photo  electric  cur- 
rent, should  increase  the  sensitiveness  so 

much  more  rapidly  than  when  the  applied 

voltage  caused  a  current  flow  through  the 
cells.  Both  investigations,  however,  point  to 
a  negative  conclusion  with  regard  to  a 

fatigue  effect. 

New  Film  Patches 

THAT  motion  picture  projection  is  un- 

dergoing a  refining  process  constant- 
ly even  in  the  smallest  details  is  evident 

by  the  many  suggestions  for  improve- 
ment in  such  an  item,  for  example,  as  film 

patches.  Film  patches  in  themselves  are 

very  important,  as  every  projectionist 

knows,  yet  the  fact  that  in  this  stage  of 

motion  picture  development — what  with 

sound  film,  color,  and  third  dimension  be- 

ing the  salient  features  of  creative  work 
—it  is  interesting  to  note  that  other  phases 

of  motion  picture  technique  are  not  being 

neglected. 

An  improperly  made  film  patch  is  the 

cause  of  many  breaks  in  a  show,  interrup- 
tions which  are  costly  to  all  branches  of 

the  industry.  It  really  seems  as  if  there 

is  nothing  as  irritating  as  to  have  an  in- 

teresting motion  picture  suddenly  termi- 
nated. The  film  patch  is  often  the  reason 

for  this. 

What  follows  will  demonstrate  that  the 

film  patch  is  anything  but  insignificant  in 
-the  scheme  of  things  projection.  Many 

projectionists,  with  years  of  experience, 
have  come  to  regard  film  patches  as  a 
mere  detail  of  their  daily  routine.  And 

so  they  are,  but  carelessness  in  this  detail 

is  inexcusable — particularly  so  for  the  ex- 
perienced projectionist. 

Causes    of   Film   Tearing 

A  few  words  anent  the  causes  of  film 

tearing  will  not  be  amiss  at  this  time. 
Summed  up,  these  causes  are  as   follows : 

0  0  0  0  0  0 

0  0  0  0  0 

010  0  0  0 

010000 

Figure  1 

(J)  Brittle  film,  due  to  a  dried  condition 

(2)  Continuous  wear  on  the  film  by  me- 

chanical parts  (3)  Abuse  of  film  in  han- 
dling, such  as  too  rapid  rewinding  and  (4) 

Opening  of   a   poorly   made   patch. 

We  shall  not  concern  ourselves  at  pres- 
ent with  the  causes  of  film  tearing  other 

than  to  offer  the  above  summary,  but  we 

shall  discuss  the  manner  of  making  correct 
splices  and  shall  offer  details  on  methods 

recently  outlined  for  improving  this  im- 
portant detail. 

In  Figure  1  is  seen  the  common  type  of 

patch,  well-known  to  all  projectionists.  It 
is  made  by  cutting  both  ends  of  the  him 

and  disposing  of  the  emulsion  by  moisten- 
ing and  removing  it  with  a  razor  blade  or 

some  other  sharp  instrument.  The  film 
cement  is  thereafter  applied  to  both  ends, 

which  are  then  brought  together  and  sub- 
jected to  pressure  for  a  few  seconds. 

Proper  sprocket  hole  alignment  is  essential 
in  this  operation. 

New-Type  Patches 

Lyman1  in  Figures  2  and  3  shows  a 
new  method  for  splicing.     The  film  is  cut 

Figure  2 

to  form  a  tapered  end  bluntly  rounded  to 
form  an  apex.  The  extent  of  the  overlap 
is  less  than  the  complete  tapered  portion. 
There  is  thus  left  at  each  end  of  the  film 
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a  notch  opposite  the  patch.  The  length  of 
the  notch  is  less  than  that  of  a  picture 
area  or  of  the  distance  between  successive 

perforations.  Other  forms  of  patches 
make  use  of  a  piece  of  celluloid  holding 

together  two  ends  of  film,  with  a  space  be- 
tween th'e  perforations. 

McLaughlin  and  Swing2  show  their 
method  of  forming  a  patch  in  Figure  4. 
The  two  ends  of  the  film  are  cut  so  as  to 

give  it  a  concave  edge,  as  at  9  in  the  draw- 

ing, on  the  edge  of  the  film.  This  pre- 
sents a  curved  seam,  10,  of  no  greater  width 

than  is  usual  but  obviously  having  an  in- 
creased superficial  area.  The  radius  of  the 

cut  edges,  8  and  9,  will  ordinarily  be  the 

same,  but  this  radius  may  be  varied  as  pre- 
ferred from  that  shown,  in  which  the  length 

of  the  radius  is  substantially  equal  to  the 
length  of  the  chord.  This  presents  a  central 
extending  tab  portion  as  the  film  is  ad- 

vanced in  one  direction  and  opposed  ele- 
ments at  the  ends  of  the  edge,  9,  when 

moved  in  an  opposite  direction. 
Experiments  have  demonstrated  that  a 

lapped  joint  made  in  this  manner  is  ap- 
preciably stronger  and  less  liable  to  sepa- 

rate than  a  patch  in  which  the  edges  are 
cut  squarely  across. 

REFERENCES 

1  U.   S.   Patent  No.   1,727,349,   Sept.   10,   1929. 
-  V.   S.  Patent  No.   1,728,974,   Sept.   24,   1929. 
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Figure    3 

Paper  Sound  Track  Patch 

A  reader,  Mr.  A.  Caminetsky,  of  Brook- 
lyn, N.  Y.  recommends  the  pasting  of  a 

gummed  piece  of  paper  of  a  size  exactly 
the  same  as  the  recommended  sound  film 

patch  over  the  patched  portion  of  the 
sound  track.  It  is  claimed  by  him  that 

with  the  black  Movietone  lacquer  there  is 

a  slight  click  audible  in  the  horns  as  the 

splice  passes  through  the  sound  gate.  Mr. 
Caminetsky  is  right  in  this  contention,  but 

we  hardly  can  see  where  his  suggested 

method  offers  any  improvement. 

Danger  of  Lint 

Gummed  paper  such  as  is  suggested  by 
Mr.  Caminetsky  is  likely  to  peel  when 
subjected  to  heat,  or  lint  from  the  paper 

is  very  likely  to  clog  the  film  gate.  Al- 
though it  is  denied  that  the  paper,  once 

tightly  applied  to  the  film,  will  either  p'eel or  give  off  lint,  the  practice  is  too  fraught 
with  possible  serious  consequences  to  merit 
a  recommendation. 

Mr.  Caminetsky's  suggestion  is  centered 
about  the  fact  that  the  noise  occasioned  by 

the  paper-covered  splice  as  it  passes 
through  the  sound  gate  is  below  IS  cycles 
and -thus  below  the  threshold  of  audibility. 
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THE     BURT     REPRODUCER 
FOR   TALKING    MOTION   PICTURES 

Burt  Reproducer  on  Powers  Projector 

Features 

Synchronous  Motor  Drive  (110  or  220  volts,  50  or  60  cycles).  Pre- 
vents variation  in  speed  from  variation  in  line  voltage,  or  projection 

load. 

The  Super  Cells  used  require  only  two  stages  in  head  amplifier,  hence 
less  distortion. 

Ease  of  Threading.  When  running  disk  or  silent,  the  Sound-on-Film 
unit  is  not  threaded.  Sound-on-Film  threads  as  easily  as  through  a 
Powers  gate. 

Turn  Table  Is  Accessible,  being  up  high  at  the  side  of  the  machine. 
Easy  to  Install.  Installation  can  be  made  by  the  ordinary  operator, 

and  wire  man. 
Projector  Head  is  driven  by  its  main  drive  gear  and  is  not  required  to 

drive  any  part  of  the  sound  equipment. 
Only  Three  Shafts:  (1)  Motor  Drive  Shaft,  (2)  Sound  Film  Shaft, 

(3)  Disk  Table  Shaft. 
Variable  Speed  can  be  used  for  making  schedule  by  driving  the  head  off 

the  Powers  Motor,  when  running  silent.  Change  from  synchronous 
drive  to  variable  speed  drive  requires  about  ten  seconds. 

No  Universals — No  flexible  couplings,  flexible  shafts,  or  long  unsup- 
ported shafts  are  used,  as  these  produce  tremolo. 

Fire  Hazard  Is  Decreased  by  use  of  this  equipment.  Failure  of  take-up 
does  not  cause  film  to  pile  up  in  light. 

Write  for  Bulletin  No.  291 

Formerly  Manufactured  by 

R.  C.  BURT  SCIENTIFIC  LABORATORIES,  Pasadena,  Calif. 

Now  Manufactured  by 

RELTONE     CORPORATION,     LTD. 

9035  VENICE  BOULEVARD,  LOS  ANGELES,  CALIF. 

PREVENT    STOPS 

GRIFFIN  FILM  CEMENT  M^.»o»-b„ddi„jr ^ — — — ^ — —  patch  that  stays  stuck 
Specially  Suited  for  Sound  Prints 

Manufactured  by    F.    B.     GRIFFIN,    OSHKOSH,     WIS. 
FREE    SAMPLE    and    PRICES    on    request 
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Television — Present  and 

Future 
{Continued  from  page  19) 

can  be  done  where  a  number  of  channels 
are  available,  as  in  telephone  practice.  The 
total  frequency  can  be  separated  into  a 
number  of  frequency  ranges  and  those  of 

the  higher  frequencies  transmitted  as  lower 
harmonics  to  get  them  into  the  frequency 

range  of  the  present  wire  channels.  Thus, 
there  may  be  used  8  or  10  pair  of  wires  to 
handle  the  different  frequency  ranges  that 
are  again  assembled  at  the  receiver.  It 

might  be  said  that  the  progress  of  televi- 
sion depends  upon  improvements  in  means 

for  handling  the  signals  between  the  trans- 
mitter and  the  receiver. 

No  mention  has  yet  been  made  of  am- 
plification, but  this  phase  of  television  work 

follows  general  radio  and  sound  picture 

practices.  At  the  receiving  end  there  will 
be  banks  of  amplifiers  not  only  for  the 
picture  signals  but  for  the  sound  as  well. 

The  sound  will  be  fed  into  apparatus  sim- 
ilar to  that  in  use  today  and  thence  into 

the  horns. 

Reproducing  Process 

Reproducing  the  picture  presents,  how- 
ever, quite  a  problem,  both  mechanically 

and  electrically,  for  to  be  of  any  practical 
commercial  value,  the  picture  must  be  as 

large  as  that  at  present  shown  on  the  regu- 
lar motion  picture  screen.  Although  the 

apparatus  may  finally  take  the  form  of  a 
projector,  it  is  not  unlikely  that  the  early 
machines  will  be  designed  after  the  fashion 

of  the  tube  screen  employed  by  Bell  Tele- 
phone Laboratories  in  their  television  tests 

of  1927. 

The  Bell  Laboratories  apparatus  con- 
sisted of  a  long  Neon  tube  which  folded 

back  on  itself  to  form  a  square  screen  as 
suggested  in  Figure  3.  For  our  purpose 
this  screen  would  have  to  be  as  large  as 

the  present  motion  picture  screen  and  con- 
sist of  about  960  separate  tubes  almost 

touching  each  other.  An  electrode  consist- 
ing of  a  wire  spiral  runs  through  each  tube 

which  is  filled  with  neon  or  another  gas 

which  will  cause  a  glow  when  a  high  volt- 
age current  is  applied  to  it.  On  the  back 

of  each  tube  are  glued  pieces  of  tinfoil,  it 
requiring  about  960  pieces  along  each  tube 
with  each  piece  insulated  from  the  next. 
The  wiring  of  this  frame  would  be  rather 

complicated  to  show  in  detail,  so  its  opera- 
tion will  be  explained  with  the  help  of  Fig- 
ure 3. 

For  the  sake  of  clarity,  let  us  assume 
that  the  incoming  television  signals  have 

been  amplified  and  the  output  of  the  ampli- 
fier connected  to  the  arm  A  of  the  row  of 

segments  shown  connected  to  the  tinfoil 
strips.  The  voltages  have  been  adjusted 
so  that  the  tube  at  any  point  will  glow  at  a 
brilliancy  equal  to  the  light  value  of  the 
spot  which  is  before  the  photo  electric  cell 
at  the  transmitter.  Then  if  the  arm  A  is 

on  the  contact  connected  to  the  upper  left- 
hand  tinfoil,  a  light  will  be  produced  at 

that  point  equal  to  the  light  falling  on  the 
photo  electric  cell  when  the  scanning  disc 
has  just  started  across  the  picture. 
Now  consider  the  contact  arm  at  the 

receiver    moving    in    perfect    synchronism 
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Electrical  Energy 
The  power  that  is  transmitted  by  any 

electric  circuit  depends  on  the  current  and 
the  voltage.  The  unit,  the  watt,  is  the 
amount  of  power  obtained  from  one  ampere 
at  one  volt.  This  unit  is  too  small  for 

ordinary  purposes  and  the  kilowatt  equal 
to  1000  watts  is  used. 

For  D.  C.  circuits : 

W  =  IxE 
W  =  Power  in  watts 

I    =  Current  in  amperes 
E   =  Electromotive  force  in  volts 

In  A.  C.  circuits  the  entire  current  is 

not  always  available  for  doing  work.  This 

calls  for  another  term  in  the  energy  equa- 
tion, the  power  factor,  which  is  the  ratio 

of  the  current  available  for  power  to  the 

total  current.  For  single-phase  A.  C.  cir- 
cuits the   equation  becomes 

W  =  IxExP 

P  =  Power  factor  of  the  circuit 

For  two-phase  A.  C. 

W  =  2  x  I  x  E  x  P 

For  three-phase  A.  C. 

W=  1.73x1  x  Ex  P 

Electrical  and  Mechanical  Conversion 

Factors 

1  H.P.  =    746  watts    =  .746  kw. 

1  kw.   —1.344  H.P.    =approx.  \y3  H.P. 

with  the  disk  at  the  transmitter.  As  the 

light  falling  on  the  photo  electric  cell  varies 
as  the  disc  moves  across  the  first  strip,  we 
will  have  light  variations  along  the  tube 
that  are  of  the  same  intensity.  As  the 
second  hole  at  the  transmitter  starts  across 

the  picture,  the  contact  arm  at  the  receiver 
is  contacting  with  the  second  tube  and 
again  the  light  values  are  reproduced  just 
as  picked  up  at  the  transmitter. 

Wire  Television  First 

This  action  continues  until  the  whole 

scene  is  built  up  and  a  complete  picture  is 
shown.  The  whole  picture  is  shown  20 

times  a  second,  thus  the  eye,  as  in  present- 
day  motion  pictures,  gets  the  effect  of  a 
continual  picture.  This  rather  brief 
sketch  is  but  a  presentation  of  the  basic 
principles  of  television,  and  we  shall  not 
tarry  to  figure  out  how  many  contacts  the 
commutator  must  have.  The  answer 
would  be  921,000. 

A  television  system  demands  perfect  syn- 
chronism, for  the  contact  arm  and  disc 

must  keep  in  step  or  the  picture  will  shift. 

With  wire  transmission  it  is  entirely  pos- 
sible to  accomplish  this,  and  the  technicali- 

ties of  the  methods  available  will  be  pre- 
sented in  an  early  issue  of  this  publication. 

Thus  are  the  chances  of  television,  con- 
sidered in  the  light  of  present  practice.  It 

has  been  said  that  seventh-grade  arithme- 
tic is  enough  to  prove  television  impossi- 

ble ;  but,  after  all,  mathematics  may  be 
made  to  prove  almost  anything  one  wants 
it  to  prove.  It  may  take  years  for  the 
development  of  a  radio  televison,  but  wire 

television  will  be  an  accomplished  fact  be- 
fore the  echoes  of  "It  can't  be  done"  die 

out. 

IN    WESTERN  CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS— HOLMES 
and  all  theatre  equipment  of  the  leading  manufacturers.    Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

105    Capitol    Theatre    Building 
Winnipeg,  Man.,  Canada 

Alberta    Representative 
M.  L.  ADAMSON 

1605 — 104th   St.,   Edmonton,   Alb.,   Canada 

1  d\A     SPECIAL WSmi    FEATURES Ml   that  Assure 
QUALITY  PROJECTION 

t  0Uff T  OPERATloK 

t  CONSTANT  VOLX\Ql 

Imperial    Two    Bearing   M-G   Set 

Imperial  M-G  Sets  were  designed 
after  an  exhaustive  investigation  to  de- 

termine the  particular  features  that 
Projectionists  desired  most.  These  fea- 

tures are  embodied  in  the  Imperial  M- 
G  Sets  to  enable  you  to  obtain  the 
highest  type  of  Projection. 

Imperial   makes 
Quiet  Running  M 
Systems,  Pumps, 

a    complete    line    of 
>tors  for  Ventilating 
Elevators,  etc. 

OUR  BUSINESS CREED 
1 Quality 3 

Right  Prices 

2 Service 4 Courteous 
Treatment 

<*©o 

The  Imperial  M-G  Set  raises  Projec- 
tion standards,  makes  it  possible  to  ob- 
tain better  results  and  therefore  to  at- 
tract more   patronage   to   your  theatre. 

Imperial  M-G  Sets  are  a  high  quality 
product,  attractively  priced  and 
suitable  for  large  and  small  theatres. 
Furnished  with  ball  or  sleeve  bearings. 
Motors  up  to  30  HP.  are  self  start  type, 
requiring  no  expensive  compensators 
saving  both  first  cost  and  upkeep.  Im- 

perial also  has  a  line  of  Battery  Charg- 
ing and  Emergency  Lighting  Equip- 

ment. 

Distributors     write     for     open     territory 

The  Imperial  Electric  Co. 
AKRON,    OHIO 

OFFICES     IN     PRINCIPAL    CITIES 

Mail 
for    Prices    and    Circular 

r 
|    Yon   may 
■    Prices. 

send   me  Imperial   M-G.   Circular  and 

■   Citv      

1  Theatre 
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Standard   Equipment 
roc  Publix*  rex*  RKC 

ANR  OTHER  GREAT  CIRCUITS 

SRECIEIEL     Dy     RCA     RHCTCRHCNE, 
INC.,    CN    ALL    RCA    INSTALLATIONS 

WAILIKIEIC 

^.  PATENT     PENDING  J 

IT  Delivers 

50%  More  Light 

Sharper  Definition 

Perfect  Sound 
No  Fadeaway 

BRILLIANT     PROJECTION 
WITH     LOW    INTENSITY 

The  logical  screen  for  your  theatre 

Write  for  Booklet  and  Sample 

WALKER   SCREEN   CC. 
85— 35th  Street  Brooklyn  ,  N.  Y. 

Give  This  to  Your  Friend  —  Have  Him  Fill  It  in  and  Mail  to  us  at  Once 

The  Motion  Picture  Projectionist 
45  West  45th  Street,  New  York  City 
Gentlemen : 

Enclosed  please  find  $2.00  for  which  enter  my  subscription  for  one 

year  (12  issues)  starting  with   issue.    (Two  years,  $3.00.) 

Name      ;   

Street      ■.   

City      

Color    Process 

(Continued  from  page  25) 

reconstructed  by  presenting  each  transpar- 
ency with  its  proper  filter  in  a  viewing  in- 

strument. This  may  be  done  by  projection 
with  the  use  of  a  triple  lantern,  in  which 
case  the  red,  green  and  blue  transparencies 
will  be  projected  simultaneously  from  the 
lantern  forming  one  picture  in  natural 
color  on  the  screen.  This  process  of  color 

photography  reached  its  highest  develop- 
ment in  the  hands  of  Mr.  F.  E.  Ives,  whose 

Kromscope  has  never  been  surpassed  for 
absolute   fidelity  in   color   photography. 

The  triple  lantern  is  wasteful  of  light, 
and  there  are  other  defects  in  the  additive 

process  which  make  it  somewhat  unsatis- 
factory commercially.  The  subtractive 

process  is  a  more  commercial  method  and 
is  much  more  widely  used.  In  subtractive 
processes  the  three  negatives  through  the 

red,  green,  and  blue  filters  are  taken  as  in 
the  additive  process  but  they  are  printed 
to  be  used  as  superimposed  prints,  each 

print  being  made  in  a  color  which  is  com- 
plementary to  the  taking  filter. 

The   Subtractive  Process 

Let  us  consider  our  discussion  of  the  sub- 
tractive  process  as  confined  to  still  photog- 

raphy in  the  making  of  prints.  When  we 
print  from  the  red  sensation  negative  we 
are  printing  from  the  thinner  parts  of  those 
parts  which  represent  the  absence  of  red 

in  the  subject,  hence  the  red  sensation  nega- 
tive must  be  printed  not  in  red  but  in  a 

color  which  completely  absorbs  all  red.  In 
other  words,  the  red  negative  is  printed  in 

its  complementary  color — that  is,  blue- 
green.  The  green  negative,  therefore,  will 

be  printed  as  magenta,  and  the  blue  nega- 
tive as  yellow. 

Superimposed  in  full  strength  these 
colors  absorb  all  color,  and  the  result  is 
either  black  or  gray,  according  to  the 
amount  of  light  reflected.  Intermediate 

colors  are  produced  by  the  mixture  in  va- 
rious proportions  of  the  three  fundamental 

colors ;  while  the  total  absence  of  color 

will  produce  white,  provided  we  are  print- 
ing, for  example,  on  white  paper  or  if  we 

are  printing  a  transparency  to  be  viewed 

by  white  light.  It  will  be  observed  that 
in  this  case  we  start  with  white  light  from 

which  we  produce  color  by  subtracting  va- 

rious colors,  hence  the  name  "subtractive 

process." 

How  Processes  Differ 

These  two  processes  may  be  differen- 
tiated one  from  the  other  very  simply  as- 

follows :  The  additive  process  is  one  in 
which  we  start  with  colored  light  from: 

which  we  produce  white ;  while  the  sub- 
tractive  process  in  one  in  which  we  start 

with  white  light  and  from  which  we  pro- 
duce colors  by  subtracting  various  colors. 

The  present-day  commercial  processes 
are  most  generally  based  upon  the  subtrac- 

tive principle  and  it  is  quite  probable  that 

those  processes  which  will  be  most  suc- 
cessful commercially,  from  the  motion  pic- 

ture viewpoint,  will  be  those  making  use 
of  this  principle. 
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Care  and  Maintenance  of 
Motors  and  Generators 

SYSTEMATIC  inspection  at  least 
once  a  week  is  necessary  to  insure 

the  best  operation  of  motors  and  genera- 
tors and  the  following  points  should  be 

given    special    attention    and    consideration. 

Both  the  interior  and  exterior  of  ma- 
chines should  be  kept  free  from  water, 

oil,  dirt  and  grease.  For  machines  in- 
stalled in  very  dirty  places,  troubles  may 

be  averted  by  periodically  removing  the 
rotor  or  armature  and  thoroughly  cleaning 
the  machine. 

Cleanliness 

A  vacuum  cleaner  is  highly  recom- 
mended for  cleaning  assembled  machines. 

The  use  of  compressed  air  is  not  recom- 
mended on  assembled  alternating  current 

motors.  It  is  especially  objectionable  on 
machines  installed  in  locations  where  there 

is  much  carbon  dust,  metallic  chips,  etc., 
as  the  compressed  air  may  drive  the  dirt 
or  metallic  chips  into  the  windings  and 
cause  break-downs.  On  direct  current  ma- 

chines the  use  of  compressed  air  is  not 
objectionable  because  all  the  parts  are 

more  or  less  accessible,  especially  the  com- 
mutator and  brushes. 

Lubrication 

Bearings — The  life  of  bearings  is  af- 
fected by  the  lubrication,  belt  tension  and 

alignment  of  the  driving  and  driven  shafts. 

Excessive  wear  and  heating  of  all  bear- 
ings can  be  reduced  to  a  minimum  by  ade- 

quate lubrication,  proper  belt  tension  and 
accurate  alignment.  When  bearings  are 
unduly  worn,  they  should  be  replaced,  and 
after  the  new  bearings  have  been  put  in, 
the  air  gap  should  be  tested  to  see  that 
it  is  uniform  all  around. 

Oil  wells  should  be  filled  with  petroleum 
oil  (not  vegetable  or  animal  oil)  through 

the  oil  filters,  while  the  machine  is  at  stand- 
still, up  to  within  1/16  in.  of  the  top  of 

the  oil  filler.  Experience  has  shown  that 
animal  or  vegetable  oils  or  greases,  or 
admixtures  of  them  with  mineral  or 

petroleum  oil  will  dry  and  gum,  and  by 
gumming  ducts  and  oil  rings,  prevent  the 
free  flow  of  oil  to  the  bearings. 

Incorrect  oil  level  may  be  experienced 
if  the  oil  wells  are  filled  while  the  motor 

is  running.  After  a  motor  has  operated 
for  the  first  week,  the  oil  should  be  drawn 

off  and  the  bearings  washed  out  with  kero- 
sene, to  wash  out  all-  sediment  before  re- 

filling the  bearings  with  oil.  The  drainage 
plugs  should  be  taken  out  and  dipped  in  a 
mixture  of  red  lead  and  shellac  and  then 

replaced  and  tightened  securely  to  prevent 
leakage. 

The  bearings  should  be  refilled  at  regu- 
lar intervals,  the  frequency  depending 

upon  local  conditions,  such  as  cleanliness, 
severity  or  continuity  of  service,  etc. 
After  changing  the  oil,  the  oil  rings  should 
always  be  inspected  to  make  sure  that  they 
are  in  their  proper  position  and  turn  freely. 

Brushes 

Tension — The    brushes     should    be     in- 
spected  to    see   that   they   move    freely    in 

the   holders    and   at   the   same   time    make 

firm,    even  contact    with   the    commutator. 

(Continued  on  page  48) 

UPCO  ELECTRIC  PICK-UP 
IT* SPECIALLY  adapted  for  motion  picture  theatre  sound  reproduction. 
*-J  Brings  out  the  richness  and  brilliant  qualities  of  modern  recording. 
Ball-bearing  yoke  action  and  ball-bearing  base  pivot  combine  with  scientifi- 

cally correct  weight  and  free  needle  action  to  bring  about  an  absolute 
minimum  of  record  surface  wear.  Available  in  any  desired  over-all  length. 
Also  built  to  special  specifications.  Now  being  used  in  hundreds  of  motion 
picture  theatres. 

Recommended  by 
'y«\    Projectionists 

Write  for  samples  and  full  details 

UPCO  PRODUCTS  CORP. 
A.    BORSUK,    President 

Maker  of  Acoustic  Instruments  for  Over  13  Years 

270  LAFAYETTE  STREET  NEW  YORK,  N.  Y. 
Not    connected    with    any    other    firm    in    the    industry 

RAVEN  TRAnl 

MONTHS  of  experimenting  and  developing  under 

the  supervision  of  New  York's  most  expert  pro- 
jectionists  and    theatre    executives    have   created    a 

PERFECT  SCREEN 
   AS  PROOF    

ALL   LOEW   THEATRES    EVERYWHERE 
and  many  others  are  being  equipped  with  this  new 

RAVEN  SOUND  SCREEN 

•HIS   IS   A   TRIBUTE   TO   SUIT  THE   MOST   EXACTING  THEATRE. 
TRANSTONE  WILL  SOLVE  YOUR  SOUND  PROBLEMS,  TOO. 

RAVEN  SCREEN  CORP. 
1476  Broad-way 

NEW  YORK 
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tione 

Are  ^lOl 
in  line  to  supply  the  fans  *) 

with   What  They  Want  • 

INSTALL 

SyNCCCDISft 
SYNCHRONIZED   TLCN   TABLES 

Perhaps  you  have  been  under  the  impression  that  it  takes  thousands  of 
dollars  to  equip  your  theatre  for  talking  pictures?  If  so,  we  suggest  that 
you  get  in  touch  with  us  and  learn  all  the  details  of  Syncrodisk  Synchro- 

nized Turn  Tables — 

complete    for    only 500 
Patrons  are  demanding  talkies  and  they  are  going 

to  the  houses  which  show  them.  Get  in  line  now 

at  this  low  price. 
HIGH  POINTS 

Spring  Suspension:  The  Syncrodisk  patent 
that  spells  steady  even  motion. 

Metal  Guard  surrounding  the  disk  has  two 
pockets  for  needles. 

Not  Driven  Off  Intermittent 

Installation:  Can  be  made  by  any  operator 
and  wire  man.  In  one  hour  you  are  ready 

to  run  the  standard  16"  synchronized disks. 

Comes  Complete  with  two  pick-ups  and 
change-over  fader. 

More  than  300  now  performing  smoothly 
every  day. 

Supplied  with  two  Wright-DeCoster  Speak- 
ers and  one  Amplifier  for  $750.00. 

HENRY   A.    LUBE 

European    Distributor,    118    Blv'd    Haussmann,   Paris,   France 
Radio   Motion    Picture   Co.,    156    W.   44th    St.,    New    York 

Weber  Machine  Corporation 
59  RUTTER  ST.,  ROCHESTER,  N.  Y. 

Auditorium    Acoustics 

By   S.  BAGNO 

II 

THE  simplest  yet  most  reliable  test for  reverberation  is  to  clap  the  hands 

smartly  together,  and  then  to  note  the  time 
for  the  sound  to  die  down  completely. 

This  is  a  rough  approximation  of  the  re- 
verberant period  of  any  orifice ;  it  will 

also  enable  the  hearer  to  find  the  most  pro- 
nounced source  of  echo.  The  use  of  a 

piano  enables  one  to  test  for  many  fre- 
quencies, and  will  give  a  fair  idea  of  the 

acoustical  characteristics  of  a  theatre  for 
the  entire   musical   scale. 
The  effect  of  reverberation  is  different 

for  speech  and  music.  Whereas  speech  be- 
comes less  intelligible  with  increasing  re- 

verberation, music  is  given  an  impression 
of  depth  that  is  entirely  lacking  out  in 
the  open  air.  The  average  reverberation 
period  for  a  music  hall  should  be  about 
25  per  cent,  greater  than  for  one  designed 
entirely  for   speech. 

Besonance 

Another  problem  is  that  of  resonance. 

Resonance  is  a  forced  vibration  of  any  sec- 
tion of  the  orifice,  due  to  the  fact  that  it  is 

1  uned  exactly  to  the  same  frequency  as  the 
source  of  sound.  Not  only  the  air  in  a 
theatre  may  cause  it  to  act  as  a  large 

organ  pipe,  but  the  walls,  woodwork  and 

ceiling  may  act  as  a  large  selective  sound- 
ing board.  When  this  occurs,  certain  notes 

may  be  so  much  amplified  above  the  rest 

of  the  sound  as  to  be  jarring  to  one's 
nerves,  and  certain  overtones  in  speech 
may  become  so  loud  as  to  make  the  rest 
of   the   harmonics    seem   badly   distorted. 

This  destroys  the  original  quality  of  the 

speech.  Often,  when  the  second  harmonic 
of  the  voice  is  unduly  amplified,  a  rich 
baritone  .  sounds  like  a  piping  soprano. 

More  often,,  the  fundamental  is  magnified 

and  the  voice  sounds  like  a  low-pitched 

growl. 
Resonance  may  foe  detected  in  several 

ways.  Perhaps  the  easiest  way  is  by 
whistling;  although  the  usual  practice  is 
to  have  someone  sing  up  and  down  the 

musical   scale  to   detect   whether  the  thea- 

Equipment   Troubles   and Maintenance 
(Continued  from  page  28) 

fader  binding  posts.  This  point  is  the 
electrical  center  of  the  first  half  of  the 

system.  If  sound  is  heard  at  this  point, 

then  we  may  safely  assume  that  the  trouble 
is  in  the  control  section  of  the  system. 
When  listening  at  the  output  of  the 

amplifiers  with  a  headset,  it  is  well  to  re- 
member that  a  headset  should  not  be  worn 

on  the  head,  as  the  volume  at  this  point  is 
sufficient  to  occasion  serious  damage  to 
the  ear  drums.  Care  should  also  be  taken 

not  to  get  one's  fingers  across  the  binding 
posts  at  this  point,  as  the  voltage  is  quite 
high  and  may  give  one  a  serious  shock. 

A  majority  of  "no  sound"  troubles  may 
foe  traced  to  some  small  detail  of  the  sys- 

tem, suoh  as  a  pulled  plug,  dirty  contact 
or  loose  connection.  In  succeeding  issues 

we  shall  discuss  each  section  of  the  equip- 
ment in  detail  with  regard  to  trouble 

shooting. 
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A  Warning 
and  Some 

Good  Advice 

Editorial   from 

EXHIBITORS  HERALD  WORLD 
Of  May   4,    1929. 

TECHNICAL  ADVICE. 

When  an  exhibitor  sets  out  to  
obtain 

advice  and  guidance  on  the  seh\etl°"  t?e 
sound  reproducing  equipment  for  his  

theatre 

he  should  bear  well  in  mind  that  the  
prob 

lem  at  hand  is  not  a  theatrical  
one  not 

an  ordinary  matter  of  showmanship  
and  not 

a  question  of  a  type  which  a  lifetime  
about 

a  theatre  would  necessarily  qualify  a  
person 

t%Phe0ns°eTectionPOo"- sound  reproducing  equip- 
ment for  a  theatre  involves  some  very  

ex«t 

technical  questions  and  the  advice  
and  guid- 

ance of  a  competent  technician  is  not  
only 

desirable  but  absolutely  essential. 

A  MACY  HORN  WILL  IMPROVE 
ANY  INSTALLATION   100% 

Model    S-120    Is    a    Perfect    Sound    Re- 

producer 
Extremely  easy  to  install.  No  loss  of 

pitch,  no  drumming  tone,  withstands  all 
climatic  conditions  because  made  of  the 
finest  acoustic  properties, 

Especially    Recommended    for 

THEATRES — ICE    SKATING    RINKS — 
DANCE     HALLS — LARGE     AUDITOR- 

IUMS.   CHURCHES,    etc. 

THE  MOST  IMPORTANT  THING 

IN  "TALKIES" 
Is  the  sound1  effect  on  the  ears  of 

your   critical   audience. 

GOOD  SOUND 

Is    More    Important    Than    Good 
Pictures 

Today  perfect  tone  reproduction  is  of 
paramount  importance  and  failure  to  main- 

tain your  sound  reproduction  to  the  high- 
est standard  means  actual  loss  of  patron- 
age for  now  the  public  go  where  they  hear 

the  best  "talkies." 
If  you  have  not  a  MACY  HORN  you 

have  not  the   best   "talkies." 

Macy  Acoustic   Engineers  Are  at  Your  Service 

Booklet   on    Request 

MACY  MANUFACTURING    CORP. 
Largest    Horn    Makers    Supplying 

the  Theatrical  World. 

451—39  th  St.,      Brooklyn,  N.  Y. 

tre  reenforces  any  note  or  notes.  This 
reenforcement  will  repeat  itself  for  several 
octaves,  as  the  body,  or  air  column,  vi- 

brates in  sections.  The  lowest  pitch  to 
which  it  responds  is  the  natural  frequency 
of  the  resonant  body. 

The  presence  of  resonance  in  a  small 
quantity  is  desirable,  because  it  tends  to 
strengthen  the  original  sound.  Resonance 
is  usually  eliminated  by  damping  the  vib- 

rating body.  This  is  accomplished  by  put- 
ting a  soft,  pliable  substance,  such  as  cloth, 

against  it.  When  an  air  column  is  vibrat- 
ing in  resonance,  it  may  be  damped  by 

covering    its    walls    with    sound    absorbing 
materials.  T        c 

Interference 
Like  resonance,  interference  will  affect 

only  certain  components — the  components 
that  are  also  affected  by  the  resonance  of 
the  air  column  in  the  theatre  itself.  This 

condition  is  most  evident  in  rectangular- 
shaped  theatres.  The  property  of  inter- 

ference consists  in  the  sound  reenforcing 
itself  in  one  portion  of  a  theatre  with  the 
reflected  vibrations  from  the  walls,  and 
opposing  each  other  in  other  parts  of  a 
theatre.  This  point  may  be  illustrated  by 
the  waving  of  one  end  of  a  rope  the  other 
end  of  which  is  tied  down.  If  the  motion 

of  the  hand  corresponds  to  the  natural  fre- 
quency of  the  rope,  the  entire  rope  will 

bob  up  and  down.  If,  now,,  the  frequency 

of  the  rope  be  doubled,  the  rope  will  vi- 
brate in  two  sections,  while  the  middle  of 

the  rope  will  appear  to  be  still.  Here  we 
have  reenforcement  and  interference.  The 

vibrating  sections  of  the  rope  may  be  con- 
sidered the  reenforcement  sections,  and  the 

middle  may  be  considered  the  reenforce- 
ment section. 

This  is  almost  a  perfect  analogy  to  the 
condition  encountered  in  any  air  column  as 
the  waves  are  reflected  from  the  walls  and 

add  to  and  interfere  with  the  waves  com- 

ing to  the  wall.  Interference  at  high  fre- 
quencies is  negligible  because  the  human 

ears,  because  of  their  distance  apart,  tend 

to  balance  out  their  effect.  Although  in- 
terference may  be  quite  marked  at  lower 

frequencies,  it  may  also  be  discounted  be- 
cause it  does  not  interfere  with  our  per- 

ception of  the  intelligence  of  sound. 
When  interference  becomes  too  marked, 

as  sometimes  happens  when  the  reflections 
from  the  roof  interfere  with  the  sound 

coming  to  the  theatre  balconies,  it  usually 

may  be  eliminated  by  padding  the  reflect- 
ing medium,  or  by  keeping  the  sound  off 

the  ceiling  by  specially  shaped  baffles  of 

horns,  such  as  are  used  by  RCA  Photo- 
phone  and  Western  Electric. Focusing 

Another  acoustical  defect  which  gives 
the  impression  of  sound  coming  from  a 
direction  other  than  the  screen,  and  which 
often  causes  many  in  the  audience  to  keep 
turning  their  heads  to  locate  the  source  of 
the  sound,,  is  focusing.  Sound,  like  light, 
can  be  reflected  and  focused  from  its 
source  to  any  other  point  in  a  theatre.  A 
circular  dome  has  the  same  effect  on  sound 

as  has  a  concave  mirror  on  light : — it  con- 
centrates it  tc  one  point.  To  the  audience 

such  a  condition  will  give  rise  to  the  im- 
pression that  the  sound  is  coming  directly 

from  the  dome. 

The  only  method  which  has  been  found 
to    work   to   advantage    in    correcting   this 

All    About 

PROJECTION 
Including  Sound 

By   F.   H.   Richardson 
In    Three    Handsome   Volumes 

Over  1400  pages  of  subject  mat- 
ter; more  than  400  illustrations. 

No  projectionist,  no  theatre  man- 
ager can  afford  to  be  without  this 

finest  of  projection  libraries. 

Volumes  I  and  II  covers  the  sub- 
ject of  silent  projection.  Volume 

III,  just  published,  is  devoted  en- 
tirely to  sound  projection. 

Each  volume  contains  Richardson's  com- 
plete question  and  answer  index. 

Volumes    I    and    II    $6.20    postpaid 
Volume    III    alone    $5.10    postpaid 

The  complete  set  $10.25  postpaid 
(Immediate  Delivery) 

BOOK    DIVISION 

CHALMERS  PUBLISHING  CO. 
516   Fifth   Ave.,   New  York,   N.   Y. 

condition  is  to  keep  the  source  of  the 
sound  shielded  from  such  a  dome  by  the 
same  means  as  were  described  in  over- 

coming interference — directional  baffles. 
These  baffles  come  very  near  eliminating 
all  troubles  from  this  source. 

The  proper  time  to  consider  the  acous- 
tical character  of  any  auditorium  is  at  the 

time  of  the  initial  design.  Technicians  may 
not  appreciate  the  fact  that  a  large  portion 
of  the  theatre-going  public  are  aware  of 
whether  a  theatre  has  good  acoustics  or  not, 
but  it  is  a  fact  nevertheless. 
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That  Extra  Tire 

on  Your  Car 

Why  do  you  carry  it?  You  may  go  a  year 

without  needing  it. 

BUT  IT'S  THERE — ready  for  emergency. 
Your  current  supply  may  cause  you  far 

greater  loss  —  equally  without  warning. 

Are  You  Prepared  ? 

Have  you  a.  "Spare"  Trans verter  ready  to 

throw  in — into  the  emergency? 

Good    business — to    have    it    always    ready. 

Sold   in  the   U.S.A.  by 

The  National  Theatre  Supply  Co. 

Canadian  Distributors 

Perkins  Electric,  Ltd. 

THE  HERTNER  ELECTRIC  COMPANY 

12688    Elmwood    Avenue Wmr^mrt Cleveland,    Ohio,    U.    S.    A. 

Exclusive    Manufacturers    of    the    Transverter 

PHOTO-CELLS,  neon  lamps,  special 
high  vacuum  or  gas  filled  tubes,  and 

noise-free  liquid  grid  leaks,  manufactured 
to  specifications. 

ARGCO  LABORATORIES,  Inc. 
150  West  22nd  Street  New  York  City 

Sound    Projection 
Hints 

By  R.  H.   McCullough 

Fox  West  Coast  Theatres 

THE  Western  Electric  photo  electric cell  amplifier  cradle  should  always 
swing  freely.  The  rubber  base  has  a 
tendency  to  swell,  pushing  the  amplifier 
upwards  and  causing  it  to  touch  the  hous- 

ing. If  such  is  the  case,  the  rubber  should 
be  replaced  to  avoid  mechanical  noise  in 
the  pick-up.  Inspect  the  cradle  swing 
supports  and  see  that  they  are  of  proper length. 

It  is  imperative  that  the  Movietone  light 
gate  be  cleaned  before  threading  the  pro- 

jector for  sound  film  presentation.  All 
projector  bases  should  be  permanently 
grounded.  Do  not  allow  any  outside 
source  of  light  to  come  in  contact  with  the 
photo  electric  cell  compartment  during  the 
time  the  film  attachment  is  in  operation, 
other  than  that  which  comes  from  the 
exciter  lamp.  Avoid  placing  microphonic 
tubes  in  the  first  socket  of  the  photo  elec- 

tric cell  amplifier. 

A  hum  will  be  perceptible  if  the  sprocket 
perforations  project  over  in  the  sound 
aperture.  Keep  sprockets  and  idlers  clean 
at  all  times.  Before  starting  the  projec- 

tor, observe  the  meter  readings  and  set  at 
normal  operating  values.  The  projectionist 
is  entirely  responsible  for  efficient  opera- 

tion of  his  equipment,  thus  a  thorough 
check  should  be  made  of  all  units  prior  to 
running  the  show. 

Photo   Electric   Cell 

The  photo  electric  cell  consists  of  a 
glass  bulb  having  two  lead  wires  or  con- 

nections. The  inner  surface  has  a  coating 
of  silver  covered  with  light  sensitive  ma- 

terial of  metal  potassium.  The  negative  or 
cathode  lead  is   connected  to  this   surface. 

1-A  PHOTO  ELECTRIC  CELL 

Note  the  cathode  lead,  which  is  at- 
tached to  the  inner  surface  of  the  cell. 

Also  note  the  anode  lead,  which  is 

connected  to  the  ring-shaped  conductor 
inside  of  the   cell 



November,    1929 The  Motion  Picture  Projectionist 41 

An  opening  is  left  on  one  side  of  the  bulb, 
which  serves  as  a  window  for  the  light  to 

•enter.  A  ring-shaped  conductor  is  con- 
nected to  the  anode  or  positive  lead. 

When  the  light  sensitive  material  is  not 
subjected  to  light,  the  argon  gas  acts  as  a 

non-conductor.  When  light  passes  through 
the  film  and  reaches  the  sensitive  surface 

of  the  bulb,  electrons  are  set  free  and  are 
directed  toward  the  anode  by  the  potential 
applied  to  the  cell ;  due  to  this  action,  the 
argon  gas  becomes  ionized  and  therefore 
becomes  a  conductor.  The  amount  of 

light  entering  the  cell  controls  the  current 
similar  to  the  valve  which  controls  water 

49-A  AMPLIFIER 

Arrow  points  to  positive  P.  E.  cell 
lead.  Note  how  amplifier  is  supported 
by  suspended  springs  for  the  purpose 
of  absorbing  vibrations  caused  by  pro- 

jector working  parts.  This  constant 
swinging  cause  P.  E.  cell  lead  to  break 

loose   from    connection. 

flowing  through  a  pipe.  The  photo  electric 
cell  is  connected  to  the  first  stage  of  am- 
plification. 

Crackling  Noise 

From  the  photo  electric  cell  positive 
terminal  to  the  grid  leak  clip  on  the 
amplifier  there  is  a  very  small  stranded 
v.Tire.  The  constant  vibration  of  the  pro- 

jector causes  the  amplifier  to  swing.  This 
swinging  causes  the  strands  to  break  in 
the  soldered  connections,  but  leaving 
enough  contact  to  m?.ke  connection :  thus, 

•as  the  amplifier  swings  a  crackling  noise 
will  be  perceptible.  Inspect  these  connec- 

tions very  closely. 
Crackling  noise  is  often  caused  by  the 

1  ampere  midget  fuse  in  the  photo  electric 

cell  "B"  battery  box  being  defective. 
PEC  "B"  battery  connections  must  be 
soldered.  All  tube  prongs  must  be  prop- 

erly inserted  in  their  sockets.  Frequently 
inspect  all  connections  and  make  sure  that 
they  have  not  worked  loose. 

The  Battery  Charger 

This  is  a  device  used  for  furnishing 
direct  or  pulsating  undirectional  current  to 

NEW  BEAUTY 

for  the SOUND 

SCREEN 
E ASTMAN  SONOCHROME  embraces  the 
widest  range  of  tinted  positive  films  that 

has  ever  been  available  for  the  screen.  And 

— what  is  all-important  in  this  new  age — 

the  sixteen  delicate  Sonochrome  tints  are 

so  adjusted  as  not  to  interfere  with  the 

faithful  reproduction  of  sound ....  Succes- 

sors to  the  tints  of  the  silent  era,  these 

Eastman  films  bring  new  color  moods — 

new  beauty — to  the  sound  screen. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

a  storage  battery  for  the  purpose  of  re- 
charging. The  battery  charger  is  like  a 

pump  and  the  battery  is  like  a  tank.  The 

battery  charger  must  be  capable  of  main- 
taining a  charging  rate  sufficient  to  keep 

the  battery  fully  charged. 

There  are  three  principal  types  of  al- 
ternating current  battery  charges  in  use  :— 

the  bulb  type,  the  electrolytic  type,  and  the 
vibrating  type.  Reference  to  the  bulb 
type  is  made  here  because  of  its  present 
use  for  recharging  storage  batteries  used 
in  connection  with  sound  equipment.  The 
bulb  type  charger  consists  of  a  trans- 

former connected  to  the  supply  line  and  a 
rectifying  bulb  of  the  argon  type.  The 
tungar  bulb  consists  of  a  coiled  filament 

of  wire  and  a  plate  a  little  distance  away 

from  the  wire  filament.  The  filament  is 

made  of  tungsten  and  the  plate  is  made 
of  graphite.  The  air  is  drawn  out  of 
these  bulbs  and  they  are  filled  with  very 

pure  argon  gas.  In  all  cases  the  plate  of 
the  rectifiying  bulb  is  connected  to  the 
negative  side  of  the  battery  to  be  charged, 

while  the  positive  is  connected  to  tube  fila- 
ment through  the  transformer  winding. 

It  is  extremely  important  that  storage 
batteries  be  not  overcharged.  Calculate 

the  battery  charging  rate.  Add  the  num- 
ber of  amperes  drawn  by  all  the  tubes  in 

the  amplifiers,  with  filaments  or  plates 
drawing  current.  Multiply  the  amperes 
by  the  number  of  hours  of  use  and  then 
add  one-quarter  to  this  amount  (to  make 

(Continued  on  next  page) 
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BBENKIRT    EFFECT    SCENE    PLATES 
tor   uiu    ,vith   F-7     M.ilor    BrtMqrwh... 

A  NEW 

EFFECT   SCENE   PLATE   SERVICE 

for  the    BRENKERT    JT  m  £ 
MASTER  BRENOGRAPH 

A  LARGE  variety  of  new  designs  and 
scenes  for  use  with  the  Brenkert  F'7 

Master    Brenograph    are    now    available. 

Break  the  monotony  of  your  program  with  these 

charming   effects.      Overture   scenes,   border   de- 

SEND  FOR 

EFFECT 

CATALOGUE 

No.  27 

Please  state  your 
position  in  theatre, 
whether  owner,  man- 

ager or  operator. 

signs,  color  illu' 
sions,  curtain  de- 

signs and  prelude 
scenes  are  now 

produced  at  the 
Brenkert  factory 

to  meet  your 

every  require- 
ment. 

Brenkert    Light    Projection    Company 
St.  Aubin  at  East  Grand  Blvd.,  Detroit,  Mich. 

FOR  PERFECT  SOUND  REPRODUCTION  ON  THE  SCREEN 

ENCLOSE  ALL  PORTHOLES  WITH 

F.  S.  C. 

Optical  Crown  Glass  Plates 
Plano-Plano 

Will  Not  Distort  Surfaces  With  Precision  Polish 

FISH-SCHURMAN  CORPORATION 
45  West  45th  St. 

NEW  YORK  CITY 

6364  Santa  Monica  Blvd. 

HOLLYWOOD,  CALIF. 

Advances  Made  in  Color Photography 

ADVANCES  in  the  art  of  color 
photography  and  projection  are  cited 

in  the  following  excerpt  from  the  report  of 
the  Progress  Committee  of  the  S.M.P.E. 
as  read  at  the  Spring  meeting  held  last 
May  in  New  York  City.  It  is  apparent 
from  this  report  that  the  majority  of 
serious  research  work  in  this  field  is  being 

done  by  foreign  experimenters  who  have 
made  many  important  contributions  to  the 
art.     The  report  follows  : 

Color    Cinematography 

There  have  been  no  oulstanding  advances 
recorded  in  the  field  of  professional  color 
motion  pictures.  Lehmann  and  Kofes  in  a 
long  general  article  have  reviewed  the 
possibilities  of  two-color  photography  and 
have  concluded  that  a  two-color  subtractive 
process  is  in  general  more  satisfactory. 
The  method  of  manufac.ure  of  Lognose 
color,  screen  film  has  been  described  by 
Emmerman.  Patents  related  to  three-color 
cinematography  are  in  general  concerned 
with  methods  of  making  multi-color  screens, 
successive  exposure  through  primary  filters, 
and  exposing  through  prisms  to  three 
images  on  the  area  normally  occupied  by 

one  picture. 
A  short  description  has  been  published  of 

the  working  principles  of  Keller-Dorian 
color  films,  on  the  support  side  of  which 
horizontal  cylinderical  lenses  of  1-60  mm. 
are  embossed.  Exposure  is  made  through 
a  three-color  diaphragm,  the  film  being 
threaded  in  the  camera  with  emulsion  side 
away  from  the  lens.  Patent  protection  has 
been  granted  for  a  number  of  improvements 
in  the  processes  using  embossed  films. 

Wolff-Heide   Process 

Bourquin  has  given  a  description  of  the 
Wolff-Heide  two-color  additive  process. 
Pictures  are  taken  with  an  ordinary  motion 
picture  camera  at  28  frames  per  second, 

using  film  which  has  alternate  frames  sen- 
sitive to  red  and  blue,  respectively.  Alter- 

nate frames  of  the  print  are  dyed  and  the 
film  projected  at  24  frames  per  second.  A 
few  patents  of  interest  pertaining  to  two- 
color   additive  'methods   have   been   issued. 

The  changed  patterns  produced  by  a  suit- 
able grouping  of  colored  elements  moving 

slowly  past  the  end  of  a  kaleidoscopic  prism 
have  been  reproduced  by  Jones  and  Turtle, 

using  a  two-color  subtractive  process.     The 

Sound  Projection  Hints 
(Continued  from  preceding  page) 

up  for  battery  efficiency).  The  result  is 
divided  by  the  number  of  amperes  given 

by  the  charger.  The  division  shows  how 
many  hours  the  charger  should  be  operated 
for  the  number  of  hours  the  amplifiers  are 
in   use. 

Salvaging  Battery  Charger  Bulbs 
I  have  found  that  many  projectionists 

are  discarding  quite  a  few  tungar  bulbs, 
because  they  are  thought  to  be  burned  out, 

when  such  is  really  not  the  case.  Fre- 
quently the  base  of  the  tube  makes  an 

imperfect  contact  in  the  socket  and  this 
causes  arcing,  with  the  result  that  in  a 
short  time  the  bulb  ceases  to  function  and 

goes  out.  Check  each  tungar  bulb  before 
discarding.  Be  positively  sure  that  the 
bulb  and  socket  contacts  are  clean  and 
free  from  corrosion,  before  concluding  that 

the  tungar  bulb  is  dead. 
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use  of  such  color  film  for  embellishment  of 
theatre  programs  is  suggested. 

Mudrovic  has  conducted  an  investigation 
on  sensitizers  and  dyers  suitable  for  use  in 
the  bleach-out  process  whereby  film  is 
coated  with  a  mixture  of  three  primary 
color  dyes  which  bleach  out  in  direct  pro- 

portion to  the  amount  and  color  of  the 
exposure  light  reaching  them  during  the 
exposure. 

A  chemical  process  cell  Pathechrome  has 
been  announced  to  replace  the  old  stencil 
process  of  Pathecolor. 

Subtractive  color  processes  for  which 
patents  have  been  issued  recently  are  re- 

lated to  imbibition  printing,  apparatus  for 
exact  registering  of  two  films,  production 
of  double-width,  double-coated  film  for 
recording  two  pairs  of  images  in  four 
colors,   etc. 

Amateur    Color    Cinematography 

An  additive  process  of  three-color  cine- 
matography using  16  mm.  film  was  an- 

nounced in  August.  1928.  A  three-color 
filter  is  used  on  bo.h  the  standard  camera 

and  projector  and  a  series  of  tiny  cylindri- 
cal lenses  are  embossed  vertically  on  the 

film  support.  The  film  is  threaded  in  the 
camera  with  the  emulsion  side  away  from 
the  lens  so  that  the  light  passes  through 
the  embossed  lenses  before  it  reaches  the 
emulsion.  Each  minute  lens  element  images 
the  three  color  filter  diaphragm  and  thus 
exposes  one,  two  or  three  lines  on  the  film 
according  as  the  subject  reflects  one,  two, 
or   all   three   primary   colors. 

On  projection,  the  lens  elements  and  the 
filters  serve  to  recombine  the  colors  of  the 
original  subject.  The  film  is  developed  by  a 
reversal  process. 

In  another  new  amateur  color  process,  al- 
ternate color  records  are  exposed  on  a  film 

moving  26-28  frames  per  second,  through  a 
rotating  sector  wheel,  each  filter  of  which 
is  made  up  of  seven  sectors  of  different 
colors.  A  reduction  in  color  fringing  and 
improved  color  rendering  is  claimed. 

Fire-Proofed  Paper  Scenery 
A  new  kind  of  theatrical  scenery,  capable 

of  cutting  the  cost  of  that  item  of  a  modern 
stage  production  from  many  thousands  of 
dollars  to  not  much  more  than  as  many 
cents,  was  tried  out  recently  in  the  Grand 
Theatre  in  Geneva,  Switzerland,  the  home 
of  the  League  of  Nations.  The  new 
scenery  is  made  of  brilliantly  colored 
paper,  impregnated  with  chemicals  to 

make  it  relatively  fire-proof  and  illumi- 
nated both  from  in  front  and  from  behind 

by  skilfully  placed  electric  lights.  The 
partial  transparency  of  the  paper  is  said  to 
be  an  advantage,  since  the  use  of  special 
lights  shining  through  the  paper  permits 
beautiful  effects  not  obtainable  at  all  with 

present-day   conventional   scenery. 

Very   Low   Cost 

The  scenery  and  decorations  for  a  short 
musical  production  presented  between  the 
acts  at  the  Geneva  Theatre  cost,  it  is  re- 

ported, the  equivalent  of  less  than  fifty 
dollars.  The  new  paper  scenery  is  also  far 
lighter  and  less  bulky  than  the  ordinary 
kinds.  That  for  the  Geneva  production 

could  be  packed,  it  is  reported,  in  two  ordi- 

nary traveler's  trunks. 
The  only  reported  disadvantage  is  that 

the  paper  scenery  does  not  last  so  long  as 
that  built  of  wood  and  canvas,  but  in  the 
light  of  its  low  cost  it  is  claimed  that  this 
is  not  especially  important. 

ARC  LAMPS 
For     Sale     by     Trustworthy     Independent     Supply 

Dealers    Everywhere 

Export  Office   44  Whitehall  St.,  New  York  City,  New  York 

fi>e  Strong  Electric  c< 
2SOI  Lagrange  St.       Toledo, O. 

The  Daily  Grind 
There  is  a  good  deal  of  solemn  non- 

sense being  written  about  the  elimination 
of  hard  work  from  industry.  The  tug 
and  strain,  fret  and  sweat  of  the  daily 
job  are  supposed  to  have  disappeared 
among  the  unskilled,  and,  as  for  the  skilled, 
why,  they  are  supposed  to  have  reached  a 
state  of  performing  mere  parlor  tricks. 

But  for  these  sentimentalists,  let  them 
follow  the  bricklayer  who  lays  his  hundreds 

of  bricks  in  eight  hours,  when  the  ther- 
mometer hovers  near  95  degrees.  Or  let 

them  keep  up  with  the  carpenter  mounted 
on  the  cone  of  a  slate  roof,  sawing  out  a 
dormer  window.  Or  let  them  chase  the 
plumber,  or  the  lineman,  tying  in,  or  the 
inside  wireman  pent  up  in  a  narrow  space 

between    four    walls,    while    the    summer's 
sun  sends  the  mercury  up  to  95. 

No,  there  is  a  lot  of  the  old  pain  left  in 
the  daily  grind.  There  is  a  lot  that  calls 
for  nerve,  patience,  dogged  stamina,  and 
the  heart  of  the  true  athlete.  The  mil- 

lennium is  not  here;  if  it  were,  then  em- 
ployers would  not  be  so  willing  to  get  rid 

of  the  man  45  years  old,  to  make  room  for 
youth,  with  taut  muscles,  with  daring  heart 
and  patient  back. 

Machinery  has  eliminated  some  drudg- 

ery. That  is  well.  But  let's  not  be  fooled. 
There  is  still  enough  of  backache,  eye- 

strain, and  heartbreak  in  manual  labor  to 
confound  the  theorist,  and  to  make  the 
servant  more  than  worthy  of  his  hire. — 

Electrical   Workers'  Journal. 
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Do  you  want  a- 
motor  generator  for  your  projection 

machines  that  is  MORE  Ruggedly  Con- 
structed, Vibrationless,  Noiseless,  Com- 

pact and  Trouble-free? 

One  that   will   maintain  perfect  align- 
ment   throughout    years    of   service,    and 

give  a  more  constant  voltage  due  to  the 

superior  design  and  perfect  construc- 
tion of  the  motor  anc 

ROTH      B1R  OTHERS      &      CO. 
Division  of  Century  Electric  Company,   St.  Louis,   Mo. 

1400  W.  Adams  St.,  Chicago,  III. 
New  York  Office,  50  Church  St.        Export  Dept.,  44  Whitehall  St.,  New  York  City 

Offices  in  all  principal  cities  of  the  world 
Manufacturers     of    Emergency     Light    and    Power    Plants. 

Universal   Film    Splicing 
Machine 

MODEL  NO.  3  Pat.  March  22:22 

First-Class  Results  on  New  or  Old  Film 

Permanent  Gauge  No  Adjusting 

FOR  THEATRES,  EXCHANGES 
LABORATORIES.  SCHOOLS 

Price  $6.00 
GENERAL  MACHINE  CO.,  INC. 

816-826  East  140th  St.,  NEW  YORK,  N.  Y. 

For  sale  by  all  Supply  Dealers 

Projection    Advisory    Council 
Press  Luncheon 

THE  Projection  Advisory  Council, whose  committee  reports  and  other 

activities  in  the  interests  of  projec- 
tion and  projectionists  have  been  reported 

in  these  columns  from  time  to  time,  will 

sponsor  a  luncheon  at  which  President 
William  F.  Canavan  of  the  I.  A.  T.  S.  E. 

will  be  the  guest  of  honor  at  the  Hotel 
Astor,  New  York  City,  on  November  14th. 
Practically  the  entire  official  family  of  the 
Council  will  be  present  at  this  affair,  in 
addition  to  many  representatives  of  the 
motion  picture  trade  and  public  press  who 
will  be  the  guests  of  the  Council  for  the 

occasion. 

The  significance  of  this  gathering  for 

projectionists  and  those  interested  in  the 
progress  of  projection  lies  in  the  fact  that 
at  this,  the  first  public  gathering  of  the 
Council  officers  and  members,  the  friends 

of  projection  will  have  their  first  oppor- 
tunity to  discuss  with  and  explain  to  the 

representatives  of  the  press  the  problems 

of  projection  and  the  efforts  of  those  with- 
in the  craft  to  develop  projection  technique 

to   a  high  point. 

Committees  at  Work 

The  various  committees  of  the  Projection 
Advisory  Council  have  been  meeting  at 
regular  intervals  within  the  past  six 

months,  and  it  is  expected  that  the  respect- 
ive chairmen  will  be  ready  shortly  to  sub- 

mit reports  of  their  activities  and  recom- 
mendations. 

The  luncheon  on  November  14th  is  in 
line  with  the  announced  intention  of  the 

Projection  Advisory  Council  at  the  time 

of  its  formation  to  press  for  a  better  under- 
standing in  all  quarters  of  the  importance 

of  projection  and  a  stressing  of  the  new 
responsibilities  of  the  projectionist  craft 
with  the  coming  of  sound  pictures.  The 
Council  is  in  no  wise  interested  in  the 

purely  local  happenings  of  projection  or- 
ganizations but  rather  in  the  broad  general 

aspects  of  the  betterment  of  projection 

work  by  the  craft,  the  improvement  of  pro- 
jection room  design,  the  junking  of  anti- 
quated or  worn-out  equipment,  and  im- 

proved physical  working  conditions  for  the 
individual  projectionist. 

It  is  certain  that  the  forthcoming  affair 
at  the  Hotel  Astor  on  November  14th  is 

the  first  attempt  on  the  part  of  any  indi- 
vidual or  group  to  secure  recognition  of 

the  responsibilities  of  the  projectionist  and 
the  importance  of  things  projection  in  the 

general  scheme  of  the  motion  picture  thea- 
tre. For  many  years  those  interested  in 

the  progress  of  the  craft  have  realized  that 
there  was  an  urgent  need  that  those  within 
and  without  the  industry  should  be  better 
informed  with  regard  to  the  technical  side 

of  motion  picture  production  and  reproduc- 
tion. 

Open  Forum  for  Press 

This  need  the  Projection  Advisory  Coun- 

cil plans  to  supply.  At  the  luncheon,  Presi- 
dent Canavan  will  address  the  members  of 

the  press,  after  which  there  will  be  held 
an  open  forum  in  which  the  press  will 

be  invited  to  ask  questions  on  various  an- 
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gles  of  projection  work.  Several  specialists 

in  projection  work  will  be  present  to  an- 
swer all  queries  submitted.  President 

Canavan's  address  is  expected  to  take  the 
form  of  a  broad  general  outline  of  the  I. 
A.  T.  S.  E.  organization,  with  particular 
stress  being  laid  upon  the  manner  in  which 

the  craft  has  thus  far  discharged  its  im- 
portant responsibilities  and  its  unceasing 

preparedness  for  whatever  developments  the 
future  may  bring. 

Charles  F.  Eichhorn,  Vice-President  of 
M.  P.  M.  O.  U.  Local  306  is  the  Chairman 

of  the  Projection  Advisory  Council  lunch- 
eon committee,  reports  a  brisk  demand  for 

tickets  for  the  affair.  Mr.  Eichhorn  dis- 

closed that  requests  for  tickets  from  pro- 
jectionists in  Massachusetts,  New  York, 

Connecticut,    Rhode    Island,    Pennsylvania, 

Charles   F.   Eichhorn 

New  Jersey  and  Ohio  have  been  received 
thus  far,  indicating,  he  said,  that  the  affair 

is  provoking  much  enthusiasm  in  projec- 
tion circles. 

"Projectionists  everywhere  should  take 
an  active  interest  in  the  work  of  the  Pro- 

jection Advisory  Council,"  said  Mr.  Eich- 
horn, "for  here  is  an  organization  which, 

while  being  thoroughly  disinterested  in 

purely  local  organization  problems,  is  mak- 
ing a  strenuous  bid  to  generate  a  wide 

interest  in  all  quarters  in  the  importance 

of  the  work  being  done  by  the  craft.  Pro- 
jectionists as  a  craft  have  never  had  the 

opportunity  to  have  discussed  by  their  rep- 
resentative leaders  the  many  problems 

which  are  demanding  attention  just  now. 

Council  Roster  Representative 

"A  glance  at  the  roster  of  Council  of- 
ficers and  committee  heads  should  be 

sufficient  to  prove  that  the  Council  is  truly 
representative  of  the  craft.  Men  who  have 
earned  recognition  from  the  entire  craft 
for  their  work  in  some  special  phase  of 
projection  work  have  been  enrolled  in  the 
campaign  which  the  Council  will  launch 
in  behalf  of  the  craft.  These  men  are 

willing  to  give  unstintingly  of  their  time 
and  labor  for  the  success  of  the  enterprise, 

(Continued  on  next  page) 

Why  Projection  Experts 
Choose  Cinephor  Lenses 
REALIZING  how  utterly  the  profits  of  sustained  attendance  depend 

on  perfect  projection,  more  and  more  leading  theatre  owners  are 
using  Cinephor  lenses  exclusively. 

Here's  how  one  of  the  best-known  men  in  the  industry  explains  it : 
"After  extensive  tests  with  both  American  and  foreign-made  objective 
lenses,  we  have  installed  your  Cinephor  lenses,  and  have  found  them 
far  superior  to  any  others.  They  give  us  a  clear  field,  depth  of  focus, 
and  I  have  especially  noticed  that  the  color  correction  is  practically 

perfect." 
Cinephors  have  proved  their  superiority  again  and  again  in  tests  before 
experts  in  projection.  They  offer  you  a  sound,  practical  way  to  build 
sustained  attendance  in  your  own  house  through  better  projection.  For 
information,  write  J3ausch  &  Lomb  Optical  Co.,  654  St.  Paul  Street, 
Rochester,  N.  Y. 

Bausch     &      Lomb 

CINEPHOR 
Projection  Lenses  for  Motion  Pictures 

Mr.  Projectionist,  Get  The  Best 

The  GRISWOLD 
FILM  SPLICER 

Internationally 

Famous 

HIGHEST 
EFFICIENCY, 

SIMPLE and 

INEXPENSIVE 

W  tin  ufactured   by 

GRISWOLD    MACHINE    WORKS 
PORT  JEFFERSON,  N.  Y. 
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PERFECTION 
RHEOSTATS 

FIRST  AID 

TO   GOOD 

PROJECTION 

RHEOSTATS 

KNOWN  AND 
USED  ALL 
OVER  THE 
COUNTRY 

Type  R.  C.  3 

SOLD  BY  ALL  BRANCHES  NATIONAL  THEATRE  SUPPLY  CO.,   AND  BY   SAM   KAPLAN,  N.   Y.  C. 

HOFFMANN  &  SOONS 
387  FIRST  AVENUE  *"«•  Division  NEW  YORK  CITY 

Contracting    Electrical    Engineer.' — Moving    Picture    Theatre    Electrical    Specialists 

5uper-LiteJ,ens 
GUARANTEED 

PROVEN  QUALITY 

CONSISTENTLY 

USED  BY  AMERICA'S 
LEADING  DE  LUXE  THEATRES 

A  SOUND  and  PRACTICAL  PROJECTION  LENS  fulfilling  every  requirement 

of  perfect  projection  under  all  kinds  of  conditions.  Optically  true  by  every  rigid 

test  both  in  the  laboratory  and  under  actual  theatre  operation.  Once  You  Try  It — You 

Will  Always  Use  It! 

Projection  Optics  Co.,  Inc.,  350  Lyell  Avenue,  Rochester,  New  York 

New  Exciting  Lamp  Serves 

as  Battery  Eliminator 

Experiments  are  now  being  made  with 
a  view  to  finding  an  exciting  lamp  for 

sound  picture  projector  systems  which  will 
use  raw  A.C.  and  thus  dispense  with  the 
need  for  storage  battery  supply.  The 

principle  involved  in  this  new  lamp  is 
based  on  the  insensitiveness  of  a  heavy 

lamp  filament  to  the  ripple,  or  60-cycle 
alternations,  of  an  A.C.  source.  In  other 
words,  it  has  been  found  that  if  a  thin 
filament  be  used  in  an  exciting  lamp,  it 

would  correspond  to  the  60-cycle  varia- 
tions ;  but,  on  the  other  hand,  a  husky 

filament  has  been  found  to  be  insensitive  to 

the  60-cycle  variations,  i.e.,  from  an  opti- 
cal viewpoint,  and  thus  the  photo  electric 

cell  may  be  used  in  the  circuit  in  which 
raw  A.C.  is  fed  to  the  exciting  lamp. 

A  discussion  in  detail  of  this  new  lamp 

will  appear  in  the  next  issue  of  The 
Motion    Picture   Projectionist. 

P.  A.  C.  Press  Luncheon 

and  it  seems  to  me  that  the  least  their 
efforts  should  merit  is  the  support  of  the 
craft  at  large. 

"The  Council  has  many  plans  laid  for 
important  work  during  the  coming  year, 

and  the  support  of  the  projectionist  craft 
as  a  whole  would  serve  to  indicate  to  its 
officers  that  its  efforts  were  meeting  with 
the  approval  of  all  projectionists.  Such 
support  can  have  but  one  result,  and  that 
a  determination  on  the  part  of  Council 
officers  to  increased  efforts  and  a  widen- 

ing of  the  scope  of  their  work. 

Council  Membership 

"The  response  to  Council  membership 
appeals  has  thus  far  been  encouraging,  but 

it  would  greatly  facilitate  the-  work  if 
more  projectionists  displayed  an  active  in- 

terest in  this  work  to  help  them  in  their 
work.  I  feel  sure  that  within  a  short  time 
the  Council  will  have  proven  its  worth  to 
the  craft  and  will  receive  the  support 
which  its  efforts  merit.  Probably  the  best 
way  in  which  to  stimulate  membership 

would  be  to  have  each  Local  Union  desig- 
nate one  member  to  represent  it  in  the 

Council.  In  this  way  it  would  be  unneces- 
sary for  every  member  of  each  Local 

Union  to  join,  yet  they  would  have  the 
advantage  of  having  representation  in  the 
Council  work. 

"I  think  this  plan  would  also  serve  to 
increase  manifold  the  value  of  the  Coun- 

cil's work,  what  with  the  variety  of  opin- 
ions and  suggestions  which  would  be 

received. 

"Projectionists  who  may  be  interested 
in  the  work  of  the  Council  and  who  wish 
to  establish  contact  with  it  may  do  so  by 

addressing  the  Council  in  care  of  The  Mo- 
tion Picture  Projectionist,  which  will 

forward  all  communications  to  the  proper 

officials." 

The  luncheon  at  the  Hotel  Astor  on 
November  14th  will  be  served  promptly  at 

12.30.  Tickets  for  the  affair  may  be  ob- 
tained  from  Mr.  Eichhorn. 
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Inventive  Trend  Shown 

by  Patents 

A REVIEW  of  the  patents  taken  out 

the  past  thirty  years  shows  that  they  out- 
number those  taken  out  in  any  other  field. 

The  accompanying  illustrations  graphically 
depict  the  trend  of  interest  on  the  part  of 

inventors  who  applied  their  talents  to  solv- 
ing one  or  more  problems  of  the  motion 

picture  within  given  periods  of  time.  These 
two  charts  cover  patent  activity  during  the 

years  1918-19  and  1928-29,  ten  years  apart. 

Activity    During    1918-19 
From  January,  1918,  to  June,  1919,  the 

British  Patent  Office  issued  a  total  of  168 

motion  picture  patents.  Ten  of  these  were 

concerned  with  color  photography  and  pro- 
jection, 4  with  synchronizing  sound  and 

scene,  7  with  relief  and  stereoscopy,  7 
with  continuous  motion  projectors,  5  with 
mechanisms  aiming  at  preventing  film  fires 
during  projection,  17  are  apparatuses  for 

taking  pictures,  18  with  mechanical  sys- 
tems for  film  manufacture,  30  with  im- 

provements for  photography  and  projec- 
tion, 37  with  minor  modifications  to  parts 

of  mechanisms,  and  23  sundry  inventions. 
A  graph  of  this  patent  activity  is  presented 
in  Figure  1. 
By  contrasting  the  percentage  of  the 

separate  branches  to  the  total  number  of 
patents,  we  have  very  clear  evidence  of  the 
fact  that  at  the  period  in  question  the  most 
pressing  need  of  the  cinema  was  for  the 
improvement  of   its   technical   means. 
Although  cinematography  was  then  in 

its  twentieth  year,  it  had  attained  but  a 
limited  degree  of  perfection,  both  in  its 
expression  and  in  its  means  of  production. 

The  inventions  which  give  the  highest  per- 
centage are  those  dealing  with  apparatus 

for  taking  the  pictures,  for  projecting 
them,  and  for  the  mechanical  preparation 
of  the  films  ;  these  needs  were  too  urgent 
to  leave  much  scope  for  attempts  of  a 
more  ambitious  kind.  Color,  sound,  relief, 
were  attractive  ideas,  but  cinematography 
pure  and  simple  had  to  be  perfected  in  its 
essential  elements  before  paying  attention 
to  the  superfluous. 

Trend  During  1928-29 
Let  us  now  glance  at  the  patents  issued 

by  the  Patent  Office,  during  1928-1929, 
during  the  same  lapse  of  time.  Out  of  256 
patents,  52  are  concerned  with  color,  57 
with  synchronism,  21  with  stereoscopy,  8 
with  continuous  motion,  10  are  mechanisms 

to  avoid  fire,  9  filming  apparatus,  5  mech- 
anisms for  preparing  films,  30  for  perfect- 

ing projection,  23  sundry  inventions  in  the 
technical  and  photographic  field. 

PROJECTIONIST! 

150  BUYS 

TRADE     MARK 

A  simplified,  dependable  method  of  electrically  operating  your 

curtain.     Consists  of  Electric  Operator  and   3?-foot  Traveler. 

ECONOQUIPMENT    MANUFACTURING   Co. 
AKRON,  OHIO 

This  review  shows  that  the  highest  per- 
centage of  patents  are  concerned  with  syn- 

chronization and  color ;  there  is  a  notice- 
able increase  in  the  number  of  stereo- 

scopic inventions,  hardly  any  difference  in 

the  number  of  those  dealing  with  continu- 
ous motion  and  with  anti-fire  devices.  On 

the  other  hand,  we  find  a  striking  decrease 
in  the  number  of  inventions  for  perfecting 
material  for  film  manufacture,  filming, 

projection  and  similar  devices.  All  this 

tends  to  demonstrate  that,  while  the  pos- 
sibilities of  further  perfecting  existing  sys- 

tems are  not  overlooked,  the  spirit  of  in- 
vention is  mainly  directed  to  the  solution 

of  three  problems  which  were  almost  en- 
tirely neglected  three  years  ago,  but  which 

today  represent  the  goal  of  all  inventors. 
— International    Cinematographe. 

type.  It  can  dissipate  250  watts  and  is 
furnished  in  three  ranges  :  J4-10  ohms,  25- 
500  ohms,  and  100-100,000  ohms.  It  is 
finished  in  nickel,   with  mica  and  asbestos 
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CLAROSTAT    RESISTOR 
The    Super-power   Clarostat   is   a  heavy- 

duty  adjustable  resistor  of  the  compression 

insulation  and  is  provided  with  a  long 
shaft  and  special  mounting  bracket.  It  is 

suitable  for  use  as  a  heavy-duty  line  con- 
trol, variable  speed  motor  control,  plate 

voltage  control  for  transmitters,  field  con- 
trol  for  shunt  type  generator,  and  so  on. 

r SIfREOSCOPK  C0NTINOUS 

^ 
w 

32 

57 

21 

8 

10 

9 3 

30 46 
19 

% 
30n 

2°r 

2< 

3.3 

% 
2 

2.2 

18% 

•O-E 

8,2% 

3,1% 

3.9% 

3,5% 

19% 

«.7% 
7.3%, 

Figure  1 Figure  2 



48 The  Motion  Picture  Projectionist November,    1929 

The  Oliver  Speedometer 
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OLIVER   MANUFACTURING   CO. 
1705  E.  21st  STREET,  CLEVELAND,  OHIO 

Where  to  Buy  Good  Equipment 

VANCOUVER,  CANADA 

THE  UNITED  ELECTRIC  CO.,  LTD.  Com- 
plete Theatre  Equipment  Specialists.  We 

guarantee  you  live,  dependable  service  and  at- 
tractive prices.  Write  or  wire  for  quotations 

which    will    surprise   you. 

847  Davie  St.,  Vancouver,  B.  C,  Canada 

WINNIPEG,  CANADA 

J. 
M.  RICE  &  CO.,  J.  H-  Rice,  Prop.  Lead- 
ing  equipment  dealers  in  all  kinds  of  pro- 

jection room  equipment  facilities.  Representa- 
tives of  leading  equipment  manufacturers  of  the 

United  States  and  Canada.  All  our  merchan- 
dise guaranteed  for  performance  and  stability. 

Whatever  you   want,   we  will   supply   it. 

WICHITA,  KANSAS 

SOUTHWEST  Theatre  Equipment  Co.,  321 
North  Main  St.,  Wichita,  Kansas.  Jobbers 

and  Distributors  of  Equipment.  Get  our  prices 

on  what  you  need.  Address  your  inquiry,  atten- 
tion C.  D.  Peck,  Manager,  member  I.  A.  T.  S.  E. 

No.  414. 

MEMPHIS,  TENN. 

TURN   IT   INTO   CASH.     We  pay  top  prices 
for  Used  PROJECTORS  and  theatre  equip- 

ment.    What   have   you? 

Monarch  Theatre  Supply  Co., 

395  South  Second  Street,  Memphis,  Tenn. 

New  subscribers  have  you  secured  for  THE  MOTION 
HOW     PICTURE  PROJECTIONIST?    Introduce  your  friend 

l\/lanVto  t*ie  craft's  only  paper.    Take  advantage  of  the  present 
3  low  subscription  rate — $1.50  per  year. 

Do  It  Now! 

Pres.    Canavan   Addresses 
S.  M.  P.  E.  Meeting 

THROUGH  a  fortunate  coincidence the  American  Federation  of  Labor 
was  holding  its  Convention  at  the  Royal 
York  Hotel  in  Toronto  at  the  same  time 
the  Society  of  Motion  Picture  Engineers 
was  in  session  there.  Attending  the 
A.  F.  of  L.  Convention  was  President 
William  F.  Canavan  of  the  I.  A.  T.  S.  E. 
Through  the  efforts  of  P.  A.  McGuire,  of 
the  International  Projector  Corp.,  it  was 
arranged  with  President  Porter  of  the 
Society  to  have  President  Canavan  address 
the  Engineers. 

There  is  absolutely  no  doubt  that  Presi- 
dent Canavan's  remarks  were  extremely 

well  received  by  the  Society.  He  is  a 
finished  speaker  with  the  ability  to  attract 
and  hold  the  attention  of  any  body  of 
men ;  and  it  should  be  a  source  of  great 
satisfaction  to  projectionists  that  they  are 
so  well  represented  on  all  occasions  by 
such  an  outstanding  and  capable  leader. 
We  regret  that  we  had  not  time  enough 

prior  to  publication  of  this  issue  of  The 
Motion  Picture  Projectionist  to  secure 

a  complete  transcript  of  President  Cana- 
van's remarks,  together  with  some  ex- 
cellent photographs  of  I.  A.  groups  which 

were  taken  during  the  Toronto  meeting. 
We  anticipate  having  all  this  material 
ready  for  publication  in  the  next  issue, 
and  it  will  give  us  much  satisfaction  to 
present  it  therein.  Meanwhile,  we  are  able 

now  to  give  this  brief  but  highly  interest- 

ing extract  from  President  Canavan's 
address : 

"From  an  experience  of  many  years  in 
the  American  trade  movement  and  a 
deep  intimacy  with  labor  problems,  I 
know  of  no  group  of  wage-earners  which 
has  given  as  much  time  to  the  scientific 
consideration  of  their  work  as  the  mo- 

tion picture  projectionists.  Frequently  in 
labor  unions  it  is  largely  a  matter  of 
better  wages  and  better  working  condi- 

tions, but  the  motion  picture  projection- 
ists are  the  outstanding  exceptions 

among  wage-earners  who  give  a  very 
large  part  of  their  time  to  studying  the 

scientific  aspects  of  their  work." 

J.  F. 

Care  of  Motors 
{Continued  from  page  37) 

The  brush  tension  should  be  checked 

regularly  to  make  sure  that  the  proper 
tension  (1J4  lbs.  to  3  lbs.  per  sq.  in.)  is 
maintained  by  the   spring. 

Fitting — When  replacing  brushes,  they 
should  be  fitted  by  means  of  fine  sandpaper 
folded  around  the  commutator  and  the 

rotor  revolved  by  hand  in  the  desired 
direction  until  a  proper  fit  is  obtained. 

On  some  machines,  the  sandpaper  can 
be  held  in  place  if  it  is  cut  to  a  width 
slightly  narrower  than  the  commutator, 
and  the  front  end  of  the  strip  inserted  into 
one  of  the  narrow  slots  between  commuta- 

tor bars  (where  the  mica  has  been  under- 
cut), and  then  folded  back  around  the 

commutator  by  slowly  revolving  the  arma- 
ture by  hand  until  the  paper  moves  under 

a  set  of  brushes. 

Position — An  operator  should  never 
shift  the  position  of  the  brushes  unless  he 

knows    positively    that    the    brush    position 
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Care    of    Lenses 
OPTICAL  glass  is  relatively  soft  and 

for  this  reason  it  is  very  easy  to 
make  the  mistake  of  cleaning  a  lens  too 
well.  In  place  of  the  beautiful  black  polish 
of  a  new  lens  there  appear  little  fine 
scratches,  increasing  the  surface  area  po- 

tentially capable  of  being  affected  by 
tarnish.  Such  lenses  give  less  brilliant 
images  because  of  light  scatter  at  the  sur- 
face. 

As  precision  optics  advanced  with  the 
advent  of  new  types  of  glasses,  giving 
greater  range  to  the  formula  variations 
due  to  the  greater  differences  in  refrac- 

tive index,  dispersion  and  absorption  of  the 
raw  material,  it  was  found  that  some  very 
suitable  glasses  were  also  subject  to  tarnish 
and  corrosion.  Glasses  with  a  lead  consti- 

tuent would  darken  by  fumes  of  sulphur, 
found  in  sewer  gases,  chemical  fumes, 
leaking  gas  jets,  etc. 

Some  glasses,  being  highly  hygroscopic, 
would  condense  moisture  upon  their  sur- 

faces,, and  this  in  turn  avidly  takes  up 
hydrogen  sulphide  from  sewer  gas  or  illu- 

minating gas  and  in  turn  attacks  the  glass 
surface  with  a  tarnish.  Ammonia  fumes 
similarly  make  an  alkaline  solution.  Acid 

fumes  likewise  are  picked  up  by  the  mois- 
ture coating. 

Tarnish   and    Corrosion 

The  remedy  is  obvious :  keep  your  lenses 
dry  and  away  from  dampness.  These  hy- 

groscopic glasses  and  others  that  disinte- 
grate are  avoided,  because  lens  makers 

have  gained  in  experience  and  now  have 
many  other  glasses  available.  In  several 
cases  lens  series  were  recalled  and  rem- 

edied. Greasy  lenses  may  tarnish  from 
perspiration  marks  when  left  for  a  long 
time.  Lenses  should  be  blown  free  of  dust 

and  lint  and  wiped  with  clean  linen,  using 
a  little  moisture  from  the  breath. 

It  is  rather  disheartening  to  the  manu- 
facturers of  lenses  to  have  their  cautions 

against  use  of  alcohols  and  acids  flouted 
from  time  to  time  by  experts  who  deliber- 

ately advise  this  remedy  for  cleaning  lens 
surfaces.  The  unfortunate  reader  of  such 
articles  finds  that  there  is  a  legitimate 
charge  for  repairs,  often  for  regrinding 
and  repolishing  the  damaged  surfaces.  This 
is  the  only  way  to  renovate  a  tarnished 

lens.  Such  lenses  often  work  all  right, 
perhaps  with  a  slight  absorption  showing 
up,  and  tarnish  should  not  be  confused  with 

yellowing  of  cement  or  cracked  cement,  a 
temporary  condition,  which  can  be  easily 
remedied. 

is  incorrect  or  it  is  desired  to  change  the 
direction  of  rotation  or  the  mounting  of 
the  machine.  On  machines  with  commu- 

tating  poles,  the  position  of  the  brushes  is 
fixed  on  the  neutral  point  at  the  factory 
and  the  position  of  the  brushes  on  such 
machines  should  never  be  shifted  except 
to  make  changes  as  indicated  in  the  pre- 

vious sentence  or  for  compounding  or 
parallel    operation   of   generators. 

Pigtails—  Care  should  be  taken  to  see 
that  the  pigtails  or  flexible  copper  con- 

ductors are  firmly  fastened  in  place  so 
that  they  will  carry  their  full  current 
from  the  brush  to  the  brush  holder. 

HERE'S  TONE  QUALITY  INSURANCE! 
You  don't  have  to  be  at  the  mercy  of  fluctuating  line  voltage.  No  longer  is  it  neces- 

sary to  have  the  tone  quality  and  volume  of  your  talking  picture  installation  go  clean 
to   pieces,   because   of   low   input  voltage.      With   the 

SUPER-POWER 

CIARQSTAT you  can  instantly  adjust  the  input  voltage  and  thereby  main- 
tain the  output  at  any  desired  point,  irrespective  of  line- 

voltage  variations.  This  device  is  a  giant  variable  resistor. 
In  several  turns  of  knob  it  provides  a  wide  resistance  range. 
Handles  260  watts.  Available  in  0-10,  25-500,  and  200-500,000 
ohm  ranges,  Provided  with  extra  long  nipple  for  mounting 
on  slate  or  marble  panel,  and  with  special  bracket  for  mount- 

ing on  bakelite  panel.  Also  ideal  for  variable  speed  motor 
control,  such  as  on  your  ventilating  fans  and  blowers,  and  for 
generator  field   control. 

WRITE  regarding  this  device  and  other  CLAROSTAT  products 
which,  having  set  a  high  mark  in  radio,  are  now  available 
for  the  peculiar  requirements  of  the  modern  motion  picture 
theatre. 

CLAROSTAT   MFG.    CO.,    Inc. 
295-7  N.  6th  St. Brooklyn,   N.   Y. 

SOUND  PROJECTION 
DEMANDS    THE   BEST   PROJECTION   EQUIPMENT 

THE  SUPERIOR  PROJECTOR 
Is  Proving  to   Be  the  Ideal  for  All  Sound  Reproducers. 

Many  installations  of  the  fol- 
lowing reproducers  for  sound 

on  film  or  disc  are  success- 

fully proving  its  adaptation  to 
sound  projection: 

De  Forest  Phonofilm Pacent, 

RCA    Photophone 

Western  Electric 

Etc.,  etc. 

New  Rear  Shutter,  Improved  Framing  Device,  Mask  on  aperture,  combined 
with  its  rugged  construction  eliminating  vibration,  are  SUPERIOR  features 
contributing  to  its  outstanding  success  for  sound  projection. 

Manufactured  by 

HOLDING    CORPORATION COXSACKIE 
COXSACKIE,  N.  Y.,  U.  S.  A. 

loud    . clear life-like 

Type  M-100 Dynamic   Unit 5%    by   5V„ 

31  West  21st  St. 

«>afs     yV4  I       l_  L  S 
NEW  heights  of  reproducing  power  and 

realism,  based  on  years  of  intensive 
research  and  development.  Performance 
that  has  won  leading  exhibitors  interested 
in  attracting  crowds  into  their  theatres 
.  .  .  that  will  win  YOU,  by  a  single 
trial.    Get  in  touch  with  us  at  once! 

MILES  MANUFACTURING  CORP. 
'Builders  of  Acoustical  Reproducers  Since    1923" 

(Phone  GRAmercy  5081) 

M    10   Horn 

New  York  City 
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Firmly  Established   as   a   Perfect   Lens   by   Scientific    Calculation,    Precision 
Work  and  Many  Years  Service  in  the  Finest  Motion  Picture  Theatres 

SOLEX 
PROJECTION   LENS 

Noted  for  High  Illumination— Photo- 
graphic    Definition,     Color     Contrasts 
and  Perfect  Focus 

"As  Easy  to  Put  Together  as  It  Is  to 

Take  Apart" 
Write   for  Descriptive  Literature.     It   Will   Be 
Sent  to  You  Immediately. 

Manufactured    by 

KOLLMORGEN  OPTICAL  CORP. 
767  Wythe  Ave.  Brooklyn,  N.  Y. 

Your  Preference,  Please! 

^pHE  editors  of  THE  MOTION  PICTURE  PROJECTION- 
■*•  1ST  solicit  your  aid  to  the  end  that  this  publication  may  be 

of  the  maximum  service  to  you.  Every  subscriber  can  do  his  bit 

to  improve  this  service  by  using  the  space  provided  below  to 
indicate  his  preference  for  special  articles  and  other  material  in 
which  he  may  be  particularly  interested. 

Let  us  know  your  preference,  please.  All  requests  will  receive 
attention  in  the  order  of  their  receipt,  so  act  quickly.  Use  the 

blank  below  to  tell  us  in  just  what  subject  you  are  particularly- 
interested.    Do  it  now! 

Editor, 

M.  P.  PROJECTIONIST: 

I  am  interested  in  the  following  subjects,  on  which  I  should 

like  to  see  information  in  THE  MOTION  PICTURE  PROJEC- 
TIONIST: 

1   
2   
3.  ;   

4   

NAME   

ADDRESS      

Subscribe  NOW!— At  present  low  rate  of 
$2.00  per  Year 

Keep    Abreast    of    New    Developments    in    Your    Craft 

Index  of  Advertisers 

Argco  Laboratories,  Inc. 

40 

Bausch  &  Lomb  Optical  Co     45 
Best  Devices  Co       5 
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YOU'RE  NOT 
SUPPOSED  TO 

BE    A    FIREMAN 

BUT 

When  Sire  leaps  out  in  the 
booth  you  are  the  only  one 
to  Sight  the  red  menace— 

Your  burns  may  be  slight  or 
again  they  may  be  mighty 
serious 

Whatever  clanger  occurs  you 
must  Sace  it  Sirst  and  alone— 

The  wise  projectionist  boosts 

SENTRY    SAFETY    CONTROL 
REMEMBER 

YOUR    JOB    IS    TOO    IMPORTANT    TO    WORRY    ABOUT    FIRE 
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MOTIOGRAPH  DELUXE, 
BUILT  FOR  THE  HEAVY 

DUTY  REQUIREMENTS 

OF  SOUND  PROJECTION 

THE  ONLY  PROJECTOR 

THAT  TAKES  THE Bb 

HEAT  OFF  THE  FILM 
THE   ENTERPRISE   OPTICAL   MFG.   CO. 
564  W.  RANDOLPH   ST.  CHICAGO,  ILL. 

'■  -\:r 
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THE   LENS   THAT   PUTS   PERFECTION   IN   PROJECTION 

THE  ILEX 

F:2.5 

PROJECTION 

LENS   

Combines    Maximum    Optical    and 
Mechanical  Efticiency 

Its  optical  superiority  is  accepted  and  decisively  proven  under  com- 
parative test — by  its  greater  brilliance,  greater  sharpness  and  greater detailed  definition. 

These  qualities,  augmented  by  the  adjustable  mechanism — a  noteworthy 
achievement — overcoming  entirely  unsightly  slopover  or  incomplete 
covering  definitely  estabhshes  Ilex  leadership. 

The  Ilex  equipped  theatre  provides  for  its  patrons  greatly  improved 
screening,  thereby  adding  immeasurably  to  their  enjoyment  of  the  film. 

Acquaint  yourself  with  the  details  and  the  remarkable  performance  of 
this  Ilex  F:2.5  Projection  Lens.     Write  vis  today. 

ILEX   OPTICAL  COMPANY 
ROCHESTER  (Established    191©)  NEW   YORK 



Sign  of  Perfection 

SURE -FIT I 

for SIMPLEX     PROJECTORS 

Ready   for   quick   deliv- 
ery    to     all     parts     of 

United  States  and 
Canada 

KAPLAN  PROJECTORS 

Suitable   for 

Vitaphone — Movietone 

and  all  other  sound 

systems 

Manufactured 

and Distributed 

by  the Sam  Kaplan 

Manufacturing  and 

Supply  Co.,  Inc. 

At  Last— The  Perfect  reel 
The  most  troublesome  factor  of  the  projection  room — the 
need  for  a  precision  reel — is  now  solved  for  all  time.  It  has 
everything  you  have  been  asking  for: 

1st — Broken  parts  replaced  by  sections — all  you 
need  is  a  screw  driver  and  a  few  seconds  of 
time. 

2nd — Saves  money.  You  don't  have  to  buy  a  com- 
plete reel  if  you  break  a  section. 

3rd — Runs  easily  and  smoothly.  Absolutely  no 
friction.    Saves  wear  and  tear  of  film. 

4th — Original  in  conception  and  design.  A  new 
idea  in  reel  construction. 

Now   Being   Used   by   Thousands   of   Theatres   and 

Recommended  by  Expert  Projectionists  Everywhere 

Sam  Kaplan  Manufacturing  and   Supply   Company,   Inc. 

729  Seventh  Avenue  NEW  YORK  CITY 

December,   1929 
Vol.    3,   No.    2 

Published  monthly  by  Mancall  Publishing  Corp..  45    West  45th  St..   A'.    1".   City.  Entered  as 
second    class    matter'  Oct.    25,    1927,    at    Post    Office,    Nezv    York.   A".    1".,    under  the    act    of March    3.    IS/9. 

Canadian    Representative:    H.   N.   Elliott,    Suite    11,    27    Sherwood   Ave.,  Toronto,    Canada 

25c  per  copy 

$2.00  a  year 
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II 
MEET  THE 

SENATOR 

PRICE 

50 
00  Per =  Set 

COMPLETE 
with   all  necessary 
conduit  and  wiring. 

Combination 
Change-over  and  Heat  Shield 

A.  C.  OR    D.  C.  CURRENT 

DOUBLE 
BEARING 

SHUTTER 

SENCO 

SPECIAL 
COOLING 

PLATE 

FOOT 
SWITCH 

INSTALLED    DIRECTLY    OVER    APERTURE 

The  most  efficient  change-over  ever  designed- 
Built  like  a  watch—It  is  compact,  noiseless  and 
lightning  fast. 

Made  specifically  for  sound  equipment— Tested 
and  endorsed  by  Fox— Stanley— Poli  Circuits- 
Lower  in  price  than  any  other. 

Made  and  Guaranteed  by 

Sentry  Safety  Control 
13th  and  Cherry 
PHILADELPHIA 

1560  Broadway 
NEW  YORK 

II 
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FROM 

BROADWAY 
TO 

BARABOO 

t> 

'ROJECTIONISTS  in  the  most 

sophisticated  city  in  the  world — and 
projectionists  in  one  of  the  smallest 

townships  in  the  country  have  pur- 

chased Miehling's  definitive  book  on 
the  thrilling  subject  of  sound  projec- 
tion. 

C FF  the  presses  and  in  the  mails — 
the  first  edition  of  this  remarkable 

volume  is  now  streaming  east,  west, 

north  and  south  to  thousands  of  pro- 
jectionists who  ordered  and  paid  for  the 

book  in  advance  of  publication,  sight 
unseen.  This  is  a  fine  tribute  to  author 

and  publisher,  a  confidence  based  on 

past  performance. 

\_J  NLY  a  few  hundred  books  are  left. 

Order  your  copy  now  for  immediate 

shipment. 

▼  Y  EIGHS    two    pounds — worth    its- 
weight  in  gold. 

PRICE  $6^ 

We  Pay 

Postage 

ORDER  NOW 

THE  MOTION   PICTURE  PROJECTIONIST 

45  West  45th  Street,  New  York  City 

Gentlemen: 

Please  send  me  Rudolph  Miehling's  book. 
"Sound  Projection."  Enclosed  find  check  (or 
money  order)  for  $6.00. 

Name      

Street      - 

Town      - 
State      



December,    1929 The  Motion  Picture  Projectionist 

"Sovereigns  of  Sound" 
THE  motion  picture  operator  once  was 

just  the  man  who  turned  the  crank. 
Now  he  is  an!  artist,  a  sovereign  of  sound, 

the  master  of  talkie  fate.  These  "pro- 

jectionists," as  they  are  called,  do  not, 
however,  give  themselves  those  lordly 

titles.  Though  they  manipulate  the  lime- 
light, they  keep  out  of  it  themselves.  They 

do  not  speak  like  Hollywood  stars  of  "my 
public."  They  subordinate  themselves  to 
their  exacting  technique  by  calling  them- 

selves projectionists. 

They  are  indeed  engineers,  for  they 

manage  a  very  complicated  piece  of  mech- 
anism. But  they  are  more  than  mechanics. 

It  is  said  of  them  that  even  though  they 

be  good  electricians,  well-versed  in  the 
laws  of  optics  and  acoustics,  as  dexter- 

ous in  doctoring  their  machine  in  full 
flight  as  an  aeroplane  mechanic  who  crawls 
out  on  a  wing  and  repairs  his  machine  in 

full  flight,  all  these  virtues  are  nothing"  if 
they  have  no  sense  of  the  theatre,  if  they 
are  not  stage  managers  and  showmen. 

The   Marvelous   Duo 

I  watched  two  projectionists  in  action 
in  a  big  Toronto  sound  picture  house.  I 
had  to  go  to  the  very  roof  of  the  theatre 

and  then  climb  other  stairs  to  a  super- 
roof.  It  gave  me  the  feeling  of  climbing 

to  the  crow's  nest  of  a  ship.  They  were 
indeed  like  look-outs  keeping  watch  in 
foggy  weather.  From  their  peep-hole  they 
kept  their  eyes  steadily  fixed  on  the  screen 
far  below  them  and  were  ready  to  spring 
to  a  switch  or  a  lever  at  the  least  sign  of 

visual  or  auditory  deficiency. — Toronto  Star 
Weekly  Magazine. 

7,000   Show    Musicians    Idle 

More  than  7,000  out  of  a  total  of  25,000 
members  of  the  American  Federation  of 

Musicians  who  were  formerly  employed  in 
theatre  work  are  now  out  of  work,  accord- 

ing to  official  figures  issued  from  the  national 
headquarters  of  that  organization.  No  secret 
is  being  made  of  the  unrelenting  opposition 
of  Federation  officials  and  members  to  the 

"talkies,"  as  they  term  them,  and  a  spirited 
advertising  campaign,  estimated  to  exceed 
a  cost  of  more  than  $250,000,  is  now  in 
progress  to  acquaint  the  American  people 

with  the  dangers  of  "flat,  savorless,  me- 
chanical music." 

President  Weber's  Statement 

In  a  recent  statement  President  Joseph 

Weber  of  the  Federation  said :  "A  great 
cultural  calamity  awaits  the  United  States 
if  its  citizens  allow  one  industry  to  force 
it  into  an  acceptance  of  flat,  savorless, 

mechanical  music."  Weber  also  cites  many 
letters  and  telegrams  which  have  been  re- 

ceived from  all  over  the  country  as  evi- 

'  dence  that  the  Federation  has  the  moral 
support  of  many  thousands  in  its  fight 
against  sound  pictures. 

Dissension  and  lack  of  harmony  handi- 

cap the  trade  union,  but  co-operation  and 
the  union  label  solidify  it. 

Photo  by  Apeda,  New  York 

BRING  THEM  BACK  FOR  MORE 

WITH  National  Projector 
Carbons  behind  your  films 
you  can  be  sure  of  a  good 
showing.  Clear  projection 

brings  satisfaction.  The  mod- 
ern soft,  low  key  or  fuzzy 

film,  shot  with  trick  angles  or 

light-absorbing  prisms,  re- 
quires greater  illumination  to 

get  the  effect  on  the  screen 
. . .  that  means  stepping  up  the 

amperage.  National  Projector 

Carbons  burn  smoothly  on 

increased  amperage  .  .  .  pro- 
duce greater  light  without 

spitting  or  pitting.  This  in- 
sures clear,  flickerless  pic- 

tures —  pictures  that  please 
the  audience  and  are  easy  to 

look  at.  With  good  films  and 

good  projection  your  theater 
will  stay  crowded.  National 
Carbons  help  keep  attendance 

growing. 

National  Projector  Carbons 
NATIONAL      CARBON      COMPANY, 

Carbon  Sales  Division,  Cleveland,  Ohio 

Unit  of  Union  Carbide  Ik  ̂   and  Carbon  Corporation 

INC 

Branch  Sales  Offices:    New  York,  N.  Y.;  Pittsburgh,  Pa.;  Chicago,  111.; 

San  Francisco,  Calif.;  Birmingham,  Ala. 

IN   WESTERN  CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS— HOLMES 
and  all  theatre  equipment  of  the  leading  manufacturers.    Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

105    Capitol    Theatre   Building 
Winnipeg,  Man.,  Canada 

Alberta    Representative 

M.  L.  ADAMSON 

1605 — 104th  St.,   Edmonton,   Alb.,   Canada 
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TRUVISION NATURAL 
VISION 

PROJECTION 
SCREEN 

Perforated  Glass-Bead  Screen 
(Pat.  Pdg.) 

for  Talking  Pictures 

Brilliance — Depth — Definition — 
Third  Dimension  Illusion 

Electrical  Testing  Laboratory  Report 
47766,  Sept.  11th,  1929 

Fox's     Blenheim     Theatre     installs     Truvision 
Perforated   Glass  Beaded   Screen  for  sound 

pictures  replacing  the  former  sound  screen. 

Photophone  R.  C.  A. 
RADIO     CORPORATION     OF     AMERICA, 

GRAMERCY  STUDIO,  N.  Y.,  USES 
THE  TRUVISION  SCREEN 

50  ft.  x  30  ft. 

The  Biggest  in  the   World 

TRUVISION  TALKIE  SCREEN  IS 

THE  LAST  WORD  FOR  PRO- 
JECTION AND  FOR  SOUND 

Truvision  Projection 
Screen  Corporation 
841  Tiffany  Street,  Bronx,  N.  Y. 

PHONE:  DAYTON  \  |||^ 

Get  the  Facts 
About  the  new  1930 

TALKING   PICTURE 

SOUND 

EQUIPMENT 
Amplion  sound  equipment  is  designed  to  a  standard 

and  not  to  a  price,  with  the  result  that  marvelous  qual- 
ity and  great  volume  are  realized. 

Amplion  builds  MATCHED  theatre  sound  equipment 
and  group  address  systems  to  fit  any  requirement  and 
with  43  years  success  in  this  field  Amplion  engineers 
are  prepared  to  cope  with  any  acoustical  situation.  Your 
correspondence   is   cordially  invited. 

Investigate  Before  You  Buy 
SAVE  RUINOUS  EXPENSE 

I 

AMPLION 

is  the  one  place  in  America 

where  you  can  purchase  a  com- 
plete eqi desired. I 

Amplion    Exponential   10  ft.    Air 
Co.umn   Ho.n 

Specially    designed    to    reproduce   the 
human    voice    and    orchestral    music    in 

talking    picture   and   group   address   in- stallations. 

Amplion   Giant   Dynamic   Air  Column 

Unit 
Through  new  design  we  perfected  a 

new  unit  with  a  stronger  magnetic  fhld; 

also,  due  to  a  revolutionized  internal 
construction,  300%  greater  volume  is 
delivered  at  the  5,000  cycle  note  than 
before.  Th<"se  high  frequencies  make 
possible  quality  reproduction  heretofore 
unattainable. 

Amplion    Disc   Synchronizing    Machine 

Amplion  Synchronizer  delivers  a  con- 
stant, fixed  spe  d.  Motor  drives  both 

projector  and  turntable.  Coupled  to 
the  projector  by  a  silent  chain  drive 
that  eliminates  vibration  to  the  turn- 

table. Located  on  right  hand  front 

side  of  projector — thus  saving  spac>  in 

projection    room. 

Theatre    Power    Amplifiers — Exciters 
2  and  3  Stage  Power  Amplifiers 

Microphone  Input  Amplifiers — Faders 
Magnetic  and  Dynamic   Cone   Speakers,  etc. 

Catalog  on  Request 

Amplion  Corporation  of  America 
133-141  West  21st  Street  New  York,  N.  Y. 
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TeamworK 
Perfect  Projection  is  de- 

pendent upon  a  number  of 
factors  aside  from  the  Pro- 

jector itself,  and  also  upon 
TEAMWORK  between  these 
factors. 

Current  supply  is  probably 
the  most  important  of  these. 
This  must  be  absolutely  de- 

pendable at  all  times  if  high 
quality  projection  is  to  be 
expected. 

PROJECTOR  RHEOSTAT  WITH 

ARC-STRIKING  SECTION 

FULCO   PROJECTOR 

We  have  special 

literature  telling  all 

about  this  fine  set 

and  we  would  like 

to  place  a  cop}'  of 

this  in  your  hands. 

General  Electric  engineers 
have  produced  for  us  a  motor 
generator  that  is  just  what 
you  will  want  if  your  current 

supply  is  A.C. We  just  want  to  say  here 
and  now  that  with  this  new 
G.  E.  Motor  Generator  set  on 

the  .job,  you  can  always  be 
sure  of  Effective  Teamwork 
between  current  supply  and 
Projector. 

GENERATOR    PANEL 

G.E.  Induction  Motor  Generator  Set  Rated  20/40  Amp.  80/80  V. 

We  can't  begin 

to  tell  you  in  this 

space  all  the  inter- 
esting facts  about 

it.  Send  for  litera- 
ture. 

Made  Exclusively  for  and  Distributed  Solely  by 

E.  E.  FULTON  COMPANY 
Executive  Headquarters — 1€18  So.  Wabash  Ave. 

^e
 

CHICAGO 

O*4
 

^ 

*N°
V 

President 
C.   H.   FULTON 

Treasurer 
A.    G.    JARMIN 

BRANCHES 
CHICAGO — 1018  So.   Wabash   Ave.  ST.   LOUIS — 3232    Olive   St. 
NEW  YORK — 115   W.  45th   St.  INDIANAPOLIS — 340    N.    Illinois    St. 
BOSTON— 65    Broadway  MILWAUKEE — 151    Seventh    St. 
PHILADELPHIA — 1337   Vine   St.  SAN  FRANCISCO — 255  Golden  Gate  Ave 
ATLANTA— 146  Walton   St.  LOS  ANGELES— Film  Ex.  Bldg. 

Factory:   2001    So.   California   Ave.,   Chicago,   111. 

V.  P.  &  Sales  Mgr. 
F.   A.   VAN    HUSAN 

K& 

cA<^   
  •••■' 

c* 

^ W 

^F     <f      (p    ̂  
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DON'T  BIAME  THf  BOOTH FOR  THE  BACKTALK 
OF  YOUR  TALKIES  / 

Nine  times  out  of  ten  —  providing  sound  equip- 

ment is  good  —  unsatisfactory  talkies  are  the 

result  of  poor  acoustics.  In  these  days  of  per- 

fected talking  pictures  the  public  is  rapidly  getting 

more  and  more   insistent  on  clear,  distinct  voices. 

The  problem  of  getting  good  acoustics  in  the 

average  theatre,  fundamental  as  it  is,  is  fortu- 

nately not  as  great  as  it  might  appear  to  the 

average  exhibitor. 

Expanses  of  hard  echoing  surfaces — alcoves  and 

sound  pockets — responsible  for  most  of  the  echo. 
The  veneer  seats  replaced  with  upholstered  chairs, 

draperies  scientifically  hung,  and  floor  spaces 

properly  carpeted  will  go  a  long  way  toward  the 

complete  elimination  of  echoes,  and  poor  sound 

distribution  in  your  theatre. 

National  Theatre  Supply  Company's  Acoustical 
Experts  will  gladly  cooperate  with  you  in  a  solu- 

tion of  this  problem. 

Write  today,  for  further  information  on 

materials,  prices  and  terms 

Maybell  &  Leona 
The  Exhibitors  Own 

Song  and  Chatter  Team 

"You'd  'a' thought  you  was  at  a  Sunday  School  Picnic" 
"Well,  Maybell,  I  went  like  you  told  me  and 

saw  the  pichure  that  you  was  ravin'  to  me  about 
and,  believe  me,  saw  it  is  exactly  what  I  done.  I 
gotta  go  back  again  if  I  want  to  hear  it.  We  was 
late  to  begin  with,  and  hadta  perch  way  up  among 

the  chandeliers  and  any  time  anybody  said  some- 

thin'  in  the  pichure,  why  it  sounded  up  there  like 
about  sixteen  old  maids  at  a  tea.  They  was  echoes 

or  somethin'  all  over  the  place  and  so,  with  all 
this  clatter  that  didn't  mean  nothin',  and  Paddy 
decidin'  to  get  amorous,  you  woulda  thought  we 
was  at  a  Sunday  School  picnic. 

"So  Paddy  says,  when  we  got  outa   the   place. 

'Pretty  good  sho,  wasn't  it,  kid?' and  I  says,  'I'll  bite, 
was  it?'  (How  should  I  know  if  the  show  was  good 
if  I  couldn't  hear  what  it  said?)  'Listen,  sap,'  I  says, 

'I  know  my  talkies  and  where  to  go  to  hear  'em.' 
'"Oh,  is  zat  so?' he  says.  'Poisonally,  I  tought  it 

was  a  swell  pichure.' 
'"Oh,  yeah',  I  says,  'well  you  would  because  in 

the  first  place,  if  I  got  any  memory  a  tall,  your 

mind  wasn't  at  no  time  on  the  pichure,  and  fur- 
thermore,' I  says,  'don't  never  ask  me  to  come 

back  here  to  take  in  another  of  your  swell  talkies 
in  the  silent.  I  simply  gotta  take  my  art  straight 

or  not  a  tall."' 

r NATIONAL  THEATRE    SUPPLY   COMPANY 
624  South  Michigan  Avenue,  Chicago  Branches  in  All  Principal  Cities 
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The  Invisible,  Noiseless  Changeover  for  SIMPLEX— MOTIOGRAPH  F.— SURE  FIT 

HOLMES— SUPERIOR  Projectors 

Also  for  the  New  Super  Simplex 

AUTOMATIC  SHUTTER  CONTROL 
and 

3-WIRE  CIRCUIT 
FOOT  SWITCH 

(Miniature  power  house) 

Switch  floor  brackets 
now   available 

Designed    for    the    simplest 

installation   and    changeover 

dependability  with  all  sound 

equipment. 
Ask  your  dealer  or  write 

DOWSER   MANUFACTURING   CORP. 

691   Lincoln  Place,  Brooklyn,  N.  Y. 
Telephone:    Prospect    2049 

Installed    by 

Roxy — Keith — Stanley — Schwartz 
Loew— Fox — Wilmer  &  Vincent 

JUST  OFF  THE  PRESS 
Our  slides  used  with  the 

BRENKERT  F-7  Master 

Brenograph. 

One  of  these  valuable 

catalogs  will  be  sent  to 

you  immediately  if  you 

will  write  to  us. 

/^kUR  catalog  showing  the  many  beautiful 
^-^  effect  slides  for  all  types  of  presenta- 

tions and  special  staging  is  ready  at  last! 

They  are  now  being  mailed  out  to  several 

thousand  projectionists  all  over  the  country 

who  have  requested  copies. 

This  catalog  is  an  important  contribution 

to  projection  technique.  You  will  be  behind 

the  times  unless  you  keep  yourself  posted  on 

these  presentation  effects. 

WORKSTEL    STUDIOS 
151  WEST  46TH  STREET NEW  YORK  CITY 



10 The  Motion  Picture  Projectionist December,    1 929 

He  Was  Mistaken/ 
Are  You? 

"No,  Ma'am,  we  don't  have  any 
talkies  in  this  theatre." 

"What!  No  talkies?  Only  silent 

pictures?" "Yes,  Ma'am.  You  see,  it  costs  so 
much  money  to  install  the  talking 

equipment — " 
"Well,  that's  just  too  bad,  but  I'm 
going  to  a  theatre  that  has  talkies." 

— and  that's  just  what  she — and 
millions  of  others  are  doing. 

AVCIE    LOSING  BUSINESS 
By  Installing 

syNCRCDisr 
SYNCHRONIZED  TURN  TABLES 

HIGH 

POINTS:- 
Spring  Suspension:  The 

Syncrodisk  patent  that  spells 
steady  even  motion.  The 
secret    of    fine    talkies. 
Metal  Guard  surrounding 

the  disk  has  two  pockets  for 
needles.  Not  Driven  Off 
Intermittent. 

Installation:    Can    be    made 
by     any     operator     and     wire 
man.      In    one    hour    you    are 
ready     to     run    the     standard 

16"  synchronized  disks. 
Comes  Complete  with 

two      pick-ups      and 
change-over    fader. 
More  Than  400  now 

performing  smoothly every   day. 

V When  your  patrons  ask  you  when  you  are 
going  to  give  them  talking  pictures  what  answer 
will  you  make?  Get  in  step  with  modern  prog' 
ress  and  give  the  people  talking  pictures.  Install 

the  machine  which  is  quality  personified — built 
by  Weber  whose  tradition  is  precision — the  only 
Turn  Table  with  Spring  Suspension.  Install 
two  Syncrodisks  for  the  small  sum  of  $500  and 
watch  the  increase  in  business. 

COMPLETE  $PAA 
for  only..     tJVv 

HENRY  A.  LUBE,  European  Distributor 
118  Blvd.  Haussmann,  Paris,  France 

RADIO  MOTION  PICTURE   CO. 
156  W.  44th  St.,  New  York. 

Write,  Wire  or  Phone  Glenwood  6520 

Weber  Machine  Corp. 
.r 

59  RUTTER  ST. ROCHESTER,  N.  Y. 
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Equipment  Troubles  and  Maintenance 
By  C.  R.  Travis 

ii 

LAST  month  we  discussed  ways
  and 

means  of  tracing  trouble  to  one  of 
the  four  major  portions  of  the 

sound  reproducing  system.  In  this  install- 
ment we  shall  resume  where  we  left  off, 

which  was,  as  you  remember,  with  the 
assumption  that  the  trouble  was  to  be 
found  in  the  reproducer  portion  of  the 

equipment.  From  this  point  we  shall  pro- 
ceed to  make  a  final  analysis  and  clear  the 

trouble. 

Disc  reproducers  or  magnetic  pick-ups 
ordinarily  will  give  little  trouble,  unless, 
of  course,  they  are  subjected  to  improper 
handling.  The  attendant  circuit  is  a  simple 
one.  It  consists  merely  of  a  pair  of  wires 

leading  from  binding  posts  on  the  repro- 
ducer through  the  tone  arm  and  to  a 

knockout  box  located  or.  the  front  wall  of 

the  projection  room.  From  this  latter  point 
connection  is  made  direct  to  the  fader  bind- 

ing posts  corresponding  to  that  particular 
circuit.  Any  trouble  which  is  located  be- 

tween the  pick-up  and  the  fader  may  be 
readily  located  by  means  of  earphones,  as 
described  in  the  last  issue. 

In  one  of  the  major  companies'  instal- 
lations, however,  this  circuit  takes  a  some- 

what different  path.  The  circuit  leaves  the 
reproducer  and  follows  the  reproducer  arm 
to  the  swivel  bearing,  passes  through  the 
tone  arm  and  there  enters  conduit,  from 
where  it  is  lead  through  a  connection  box 
adjacent  to  the  amplifier  panel  and  then  into 
an  equalizer  panel  mounted  on  the  amplifier 
rack.  The  circuit  then  leaves  the  equalizer 

panel,  returns  through  the  connection  box 
and  goes  to  the  fader  terminal  posts.  The 
equalizer  is  for  the  purpose  of  flattening 
the  characteristics  of  the  reproducer  and 
probably  would  never  give  any  trouble. 

Other    Reproducer   Troubles 

Perhaps  the  most  common  trouble  with 
disc  reproducers  is  the  jumping  of  the 
record  groove  by  the  needle ;  this  and  the 
problem  of  maintaining  synchronism  are  the 
usual  faults  of  reproducers.  Both  these 

faults  may  be  the  result  of  one  or  a  com- 
bination of  causes.  A  listing  of  these 

troubles  in  the  order  in  which  most  com- 
plaints are  made  follows : 

1.  Vibration  in  the  turntable. 
2.  Poor  records. 
3.  Tightness  at  the  swivel  bearing. 
4.  Improper   reproducer  drift. 
5.  Needle  not  meeting  the  record  at  the 

proper  angle. 

•*  ̂ -\  PIVOT 

5HIV£L    0f»/»ffC 

•-^  PIVOT 

?omr  6  OZ. 

Tone  arm  with  vertical  adjustment  at  end 

6.  Improper    handling — rough    usage. 
7.  Insufficient  mass  in  the  reproducer  and 

reproducer  arm  assemblies  to  hold  the 
needle  in  the  record  groove. 

8.  Too  high  a  mechanical  impedance  in 
the  reproducer. 

9.  Turntable  not  level. 
10.  Use  of  incorrect  needles. 

Turntable   Troubles 

Turntable  troubles  usually  are  the  re- 
sult of  improper  alignment  of  the  table 

with  respect  to  the  projector  or  its  driving 
element.  The  turntable  must  set  level,  and 

the  center  of  the  drive  shaft  of  the  turn- 
table gear  pot  must  be  in  the  same  plane 

at  all  angles  with  the  center  of  the  driving 
shaft.    To  obtain  these  conditions  proceed 

Cross-Section    of   a    Record 

Any  average  reproducer  will  follow  grooves 

1,  2,  and  3.  Only  a  well-designed  assembly 
will  follow  4  without  breaking  into  3  or  5. 

Only  a  perfectly  adjusted  assembly  will 
follow  5  or  6  without  jumping. 

as  follows :  Disconnect  the  driving  mech- 
anism from  the  turntable  gear  pot  and 

carefuly  level  the  table  by  means  of  the 
leveling  screws  at  the  base  of  the  pedestal. 
Raise  or  lower  the  pedestal  in  its  base 
until  the  column  is  approximately  at  the 
level  required  to  bring  the  two  drive  shafts 

to  the  same  height.  Complete  this  adjust- 
ment  by   means   of  the   leveling  screws. 

Turning  all  of  the  leveling  screws  an 
equal  amount  will  not  affect  the  level  of 
the  turntable.  Move  the  base  of  the  turn- 

table until  the  two  shafts  line  up  in  a 

straight  line.  This  procedure  must  be  re- 
peated until  perfect  alignment  is  attained. 

The  tools  required  are  a  crescent  wrench, 

a  level  about  8"  long,  and  not  a  little  of 
that  virtue  known  as  patience. 

In  projection  rooms  having  linoleum 

floors  or  rubber  pads  in  under  the  turn- 
table legs  there  is  need  for  a  daily  adjust- 
ment for  about  a  week  after  the  leveling- 

off  process,  to  check  up  on  any  compression 
of  either  linoleum  or  rubber.  After  the 

turntable  has  apparently  settled  permanenly 
to  such  flooring  it  is  advisable  to  check 
weekly  so  that  there  may  be  no  shifting. 

The  coupling  device  usually  consists  of 
a  rod  of  some  type  connected  to  the  driving 

and  driven  shafts  by  means  of  rubber  con- 
nectors. These  connectors  should  neither 

be  compressed  nor  stretched  under  opera- 
ting conditions,  and  every  effort  should  be 

made  to  remove  the  wobble  inherent  in  this 

type  of  coupling.  Usually  a  wobble  in 
these    couplings    indicates    that    the    shafts 

are  not  properly  aligned  or  that  the  cou- 
pling is  being  compressed.  It  will  be  found 

that  if  this  set-up  is  rigidly  adhered  to, 
turntable  vibration  will  be  practically 
eliminated. 

Poor  Records 

A  reproducer  that  jumps  at  one  parti- 
cular spot  on  the  same  or  like  records 

is  generally  not  at  fault,  unless  it  is  noted 
that  this  happens  altogether  too  often  with 
various  sets  of  records.  When  this  con- 

dition is  encountered  the  records  should  be 
examined  carefully  with  a  good  grade  of 

magnifying  glass.  If  the  grooves  appear  to 
run  together  and  the  side  wall  between  the 
two  grooves  has  the  appearance  of  being 

overcut,  it  is  safe  to  assume  that  the  re- 
producers   are   functioning   satisfactorily. 

Tightness    at    Swivel    Bearing 

A  reproducer  which  jumps  at  the  same 
physical  location  irrespective  of  the  record 
shows  that  it  is  being  held  from  tracking 
by  its  bearing  or  some  outside  cause ;  and 
the  reproducer  arm  swivel  bearing  should 

be  inspected  at  once.  If  the  tightness  can- 
not be  located,  change  the  entire  reproducer 

arm.  A  typical  case  in  point  is  one  where 
the  cords  leading  through  this  bearing  had 
become  twisted  and  were  exerting  back 
pressure  enough  on  the  reproducer  to  cause it  to  jump. 

Either  of  these  conditions  can  be  recog- 
nized by  taking  the  reproducer  in  one  hand 

and  gently  swinging  it  through  the  path 
it  normally  follows.  Any  tendancy  to  stick 
on  the  part  of  the  reproducer  will  show  that 
the  arm  is  not  working  satisfactorily. 

Improper    Reproducer    Drift 

By  "drift"  of  a  reproducer  is  meant  the 
tendancy  to  swing  to  either  one  side  or 
the  other  with  respect  to  the  top  of  the 

.  turntable.  The  generally  accepted  theory 

is  that  the  "drift"  should  be  such  that  the 
reproducer,  when  given  a  slight  jar,  should 
start  from  the  center  of  the  turntable  and 
move  toward  the  outer  edge  in  its  normal 
direction  of  travel,  slowly  and  without 
further  urging.  This  test  may  be  made 
by  either  counter-balancing  the  weight  of 
the  reproducer  on  the  tone  arm  by  placing 
a  wrench  or  other  object  at  the  back  end; 
or  in  the  case  where  the  vertical  movement 

of  the  reproducer  is  provided  for  at  the 
reproducer,  by  fastening  it  up  and  back 
against  the  arm.  If  the  drift  is  not  correct, 
adjustment  should  be  made. 

At  the  top  of  nearly  all  pedestal  tone 
arm  brackets  there  is  a  platform  in  which 

r  VEtrricflL  pivot 3 -  5YTIVEL  BEARING ^ 

Yf6T.  AT  rVKOtf 
POINT  6  OZ-. Tone  arm  with  reproducer  firmly  attached 
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the  tone  arm  assembly  sits.  This  platform 
can  be  tilted  to  give  the  reproducer  arm 
the  required  drift.  The  entire  assembly 
should  be  raised  or  lowered  on  the  pedestal 
to  make  the  reproducer  arm  level  when  the 
reproducer  is  in  its  operating  position.  Be 
sure  that  the  lock  rings  are  tight  against 
the  felt  and  that  there  is  no  motion  in  the 
pedestal  tone  arm  bracket  before  okaying 
the  adjustment. 

Proper   Needle   Angle 

The  needle  must  be  vertical  on  the  record 

as  seen  from  the  front  of  the  reproducer. 
If  it  is  off  even  slightly  it  will  not  ride 
the  record  groove  properly  and  will  jump 
frequently.  The  reproducer  can  usually  be 
rotated  sufficiently  in  the  arm  to  correct 
errors  of  this  type.  Looking  from  the 
side  of  the  reproducer,  the  needle  should 
meet  the  record  at  an  angle  of  between 
65  and  85  degrees. 

Dropping  a  reproducer  onto  the  record 
or  turntable  will  sometimes  bend  the  arma- 

ture and  cause  the  reproducer  to  induce  a 
rattling  or  blasting  sound  in  the  speakers. 
This  condition  should  not  be  confused  with 

the  perfectly  normal  noise  that  is  made 
when  running  through  heavy  music  cuts  on 
the  record.  Manufacturers  recommend  that 

defective  reproducers  be  returned  to  them 
for  repairs,  and  projectionists  should  not  be 
slow  to  avail  themselves  of  this  opportunity 

to  replace  defective  equipment. 

Insufficient  Reproducer  Mass 

Some  makes  of  reproducers  are  too  light 

for  the  work  assigned  to  them.  This  state- 
ment must  not  be  confused  with  the  weight 

of  the  needle  upon  the  record,  which  is 

an   altogether    different   matter.     Ideal    re- 

producer weight  has  been  generally  stand- 
ardized at  between  4  and  6  ounces,  as  with 

less  weight  there  is  a  tendency  to  jump 
the  groove;  while  excess  weight  damages 
the  record  to  the  extent  of  making  it 
worthless    after   a    few    playings. 

The  reproducer  should  have  sufficient 
mass  so  that  it  will  not  be  thrown  by  the 
action  of  the  needle  as  it  endeavors  to  fol- 

low the  grooves  of  the  record,  particularly 

on  heavy  bass  notes.  In  cases  where  the  re- 
producer is  fastened  solidly  to  the  tone 

arm,  and  the  vertical  motion  is  obtained 

by  a  bearing  at  some  point  along  the  tone 
arm,  it  is  easy  enough  to  add  weight  to 
both  sides  of  this  bearing  to  make  mass 
and  prevent  the  reproducer  from  being 
thrown.  In  doing  this  be  sure  that  the 

weights  are  so  distributed  that  the  pres- 
sure of  the  needle  on  the  record  is  not  in 

excess  of  6  ounces.  There  is  nothing  that 
can  be  done  with  reproducers  that  are 

hinged  to  the  tone  arm  to  allow  for  ver- 
tical motion. 

High  Mechanical  Impedance 

High  mechanical  impedance  results  from 
an  armature  so  rigid  that  it  does  not  allow 
the  needle,  to  follow  the  groove,  and  in  the 
case  of  an  assembly  having  a  large  mass, 
simply  pulls  the  needle  through  the  groove ; 
or,  in  the  case  of  a  light  mass,  allows  the 
needle  to  throw  the  reproducer.  Either 
case  will  cause  the  reproducer  to  jump 
or  ruin  the  record  by  breaking  down  the 
side  walls   of  the   grooves. 

Correct  needles  are  specified  by  the  manu- 
facturers of  the  various  sound  picture 

equipments,  and  it  is  always  a  good  prac- 
tice to  follow  these  recommendations  ex- 

plicity  in  order  to  secure  the  best  results. 
(To  be  Continued) 

Why  1,000-Foot  Reels? 
EXPERIENCE  has  taught  film  pro- 

ducers that  the  use  of  single,  or  1,000- 
foot,  reels  with  sound-on-film  subjects  is 
conducive  to  bad  prints  and  poor  presen- 

tation of  sound  pictures.  Most  of  the 
leading  film  producers  have  adopted  the 

practice  of  shipping  sound-on-film  subjects 
on  2,000-foot  reels,  thus  making  it  un- 

necessary for  the  projectionist  to  delete 
any  sections  of  film  for  the  purpose  of 
joining  up  two  short  reels.  However, 

there  are  still  a  few  producers  who  ad- 
here to  the  old  custom  of  shipping  on 

single  reels,  and  this  practice  has  done 
much  to  mar  the  presentation  of  many 
sound  pictures. 
The  evils  attendant  upon  the  continued 

use  of  1,000-foot  reels  are  admirably  set 
forth  in  the  following  communication  from 
a  Local  Union  Secretary,  whose  Local 
members  have  experienced  much  difficulty 
in  properly  presenting  sound  film  subjects. 
Most  of  the  disadvantages  of  short  reels 
are  set  forth  in  this  letter,  and  those 
which  are  not  stressed  are  too  well  known 

to  projectionists  to  need  further  com- 
ment  here.     The   letter   follows : 

We  would  like  to  have  vou  take  up  with 
the  producers  of  Fox  Movietone  feature 

pictures  the  matter  of  their  putting-  out 
their  multiple  reel  subjects  on  2,000-foot 
reels  instead  of  on  1,000-foot  reels,  as  at 
present.  No  one  runs  either  silent  or 
sound-on-film  subjects  on   single  reels,  no 

matter  how  they  are  shipped  from  the 
exchange,  and  all  such  reels  are  doubled 
up  into  approximately  2,000-foot  subjects 
before  they  are  run. 

Render    Cue    Sheets   Worthless 

As  these  subjects  come  on  single  reels, 
they  must  be  cut  again  after  using,  so  that 
they  may  be  sent  out  on  the  original  ship- 

ping reels.  This  means  2  cuts  on  the  end 
of  every  odd-numbered  reel  and  2  cuts  on 
the  start  of  each  even-numbered  reel  in 
each  theatre  where  the  subject  is  shown. 
We  have  reason  to  believe  that  even  here 

where  all  our  projectionists  are  first-class 
men,  careful  and  conscientious,  this_  con- 

tinual cutting  does  not  help  the  picture 
any.  Due  to  censor  cuts,  etc.,  some  reels 
are  very  short,  while  other  reels  are  filled. 
When  separating  such  reels  after  they  have 
been  doubled  up  the  tendency  is  to  even  up, 
or  balance,  the  footage  on  each  small  reel. 
This  means  that  after  the  first  run  the 

original   cue   sheets_  are  worthless. 
In  doubling  up,  in  order  to  have  a  con- 

tinuous picture  on  the  screen,  the  cut  is 
made  at  the  last  picture  frame  on  the  one 
reel  and  at  the  first  frame  on  the  next,  ex- 

cept in  cases  of  a  fade-in  or  fade-out.  In 
some  cases  the  sound  record  runs  on  past 
the  last  picture  frame,  and  then  we  are 
faced  with  the  choice  of  cutting  off  that 
stretch  of  sound  record  (perhaps  dialogue), 
or  having  our  screen  go  dark  while  the 
sound  is  permitted  to  run.  In  cases  where 
the  sound  runs  right  up  to  the  last  frame, 
or  starts  with  the  first  picture  frame,  quite 
a  bit  of  sound  and  picture  are  missing  by 

the  time  the  print  has  been  around  to  a 
few  theatres — because  every  time  the  single 
reels  are  doubled  up  and  separated  a  full 
picture  frame  and  its  accompanying  sound 
record  are  lost. 

Audience    Reaction 

We  all  know  that  there  are  many  good 
reasons  why  all  sound-on-film  subjects 
should  be  sent  out  on  2,000-foot  reels,  and 
a  number  of  companies  are  doing  this  with 
both  features  and  comedies.  I  earnestly 
request  that  you  take  up  this  matter  with 
those  companies  not  now  using  2,000-foot 
reels  and  thereby  render  a  great  service  to 
all  branches  of  the  industry. 
We  projectionists  have  no  interest  in 

view  in  pointing  out  these  little  defects  in 
the  sound  picture  scheme  other  than  to  ren- 

der the  whole  industry  a  service.  The 
splicing  together  of  short  reels  means  very 
little  in  our  daily  routine,  yet  it  simply 

doesn't  set  right  with  us  when  we  see  good 
feature  pictures,  costing  many  thousands 
of  dollars  to  make,  being  marred  con- 

stantly by  the  small  matter  of  larger  reels. 
Such  things  do  not  please  the  picturegoer, 
and  I  believe  this  is  the  purpose  of  all  of 
us  in  the  industry. 

F.   P.  Broadbent, 
Secretary  Local   360, 
Edmonton,  Alb.,  Canada. 

The    Perfect    Speaker 

WHAT  would  be  the  characteristics of  a  perfect  loud  speaker?  In  the 
first  place,  a  perfect  loud  speaker  would 
reproduce  all  the  frequencies  over  the  en- 

tire audio-frequency  band  which  extends 
from  say  15  cycles  up  to  about  12,000  to 
14,000  cycles.  It  would  reproduce  all  these 
frequencies  without  discrimination,  in  other 

words,  a  response  curve  of  its  performance 
would  be  "flat"  over  the  entire  band.  The 
perfect  speaker  would  introduce  no  new 
frequencies ;  that  is,  if  supplied  with  a 

pure  60-cycle  current  it  would  produce  a 
pure  60-cycle  note  and  not  a  complicated 
tone  consisting  of  some  60  cycles  and  also 
some  of  the  harmonies  of  60  cycles. 

It  would  be  capable  of  handling  the 
maximum  desired  volume  without  distor- 

tion due  to  overloading  or  rattling.  It 
would  be  efficient,  converting  all  or  nearly 
all  of  the  electrical  energy  supplied  to  it 
into  sound.  It  would  have  a  very  long 
useful  life  and  be  not  in  the  least  affected 

by  dampness  or  other  atmospheric  condi- tions. 

Audio   Frequency   Range 

The  problem  is  how  far  the  practical 
speaker  can  depart  from  the  ideal  and 
still  be  satisfactory.  The  range  of  audio 
frequencies  extends  from  about  15  to 
14,000  cycles,  but  the  problem  is  to  decide 
how  many  of  the  low  frequencies  and  how 
many  of  the  high  frequencies  can  be 
eliminated  before  serious  distortion  results. 

Competent  authorities  feel  that  essen- 
tially perfect  reproduction  can  be  obtained 

in  the  frequency  band  between  30  and 

10,000  cycles,  the  elimination  of  all  fre- 
quencies above  and  below  these  limits 

causing  no  noticeable  change  in  quality. 
Further  it  has  been  found  that  cutting  the 
frequency  band  from  10,000  down  to  6,000 

or  7,000  cycles  produces  but  a  very  slight 
change  in  quality — a  change  that  can  only 
be  detected  by  a  direct  comparison  be- 

tween  the   original    and    the   reproduction. 
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THE         FOURTH         OF SERIES         ON         QUALITY         REPRODUCTION WESTERN         ELECTRIC 

The  Voice  is 

a  Precious  Cargo-  *uarded ^y  from  actor  to 
audience  through  a  great  chain  of  men  and  apparatus  so  that 

when  it  reaches  the  loud  speaker  it  shall  be  true  and  faithful. 

If  the  loud  speaker  fails  to  operate  efficiently,  even  the 

best  pictures  will  not  "click." 
That  this  final  link  shall  not  fail,  the  Western  Electric 

Sound  System  uses  the  horn  speaker — developed  by  the  Bell 

Telephone  Laboratories — backed  by  over  50  years  of  research 
and  experience — a  direct  descendent  of  the  first  telephone 
receiver  invented  by  Alexander  Graham  Bell! 

he  Western  Electric 
Horn  Speaker  delivers  u  ten  times 

as  Efficiently  as  any  other   
IT  requires  just  one  tenth  the  amplification 

to   produce   the    desired   volume   without 
distortion. 

It  comes  nearest  to  reproducing  the  entire 

range  of  music  and  voice  —  over -emphasizing 
none  of  the  notes.  It  does  not  play  up  the  low 

notes  by  sacrificing  the  high.  These  high  notes 

are  essential  to  quality  sound  reproduction,  to 

preserve  the  color,  charm  and  individuality  of 

the  actor's  voice. 

Its  directional  effect  creates  the  perfect 

illusion  that  the  voice  comes  from  the  lips  of 

the  actor  on  the  screen.  With  speakers  that 
lack  direction,  illusion  is  lost. 

It  is  designed  especially  to  direct  the  sound 

to  all  parts  of  the  theatre  in  equal  volume, 

bringing  words  and  music  clearly  to  every 

person  in  the  house,  and  overcoming  many 

acoustic  faults.  With  speakers  lacking  direc- 
tional effect  this  is  impossible. 

The  Horn  Speaker  Contributes  to  Quality  in  the 

Westen 
SOU  ND 

%Eteetric 
SYSTEM 

Distributed  by 

Electrical  Research  Products  Inc. 
250  West  57th  Street,  New  ̂ ork,  N.  Y. 

Member  of  Motion  Picture  Producers  and  Distributors  of  America,  luc   Will  H.  Hays,  President 
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E   MAR*    REG'C 

THE  INTERNATIONAL  PROJECTOR 

PROJECTION 

an   Important  Pan  of  Good  SKi-^-ir 

yHE  MOTION  PICTURE
  PROJECTOR 

is  no  longer  a  mere  mechanical  contriv- 

ance, cranked  by  hand,  or  made  to 

operate  by  the  simple  closing  of  a  switch. 

The  Projectionist  of  Today  must  have  an 

excellent  knowledge  of  mechanics,  electricity 

and  optics  and  is  in  charge  of  a  delicate  and 
complicated  mechanism  made  with  scien- 

tific accuracy  to  handle  a  fragile  and  in- 
flammable material. 

HE  PROJECTIONIST  has  a  great  respon- 

sibility— for  a  failure  to  measure  up  to  the 
right  standards  means  that  all  the  producer; 

director,  actor  and  cinematographer  have 
striven  for  loses  much  of  its  artistic  and 

commercial  value,  —  the  pleasure  of  the 
audience  is  lessened, — the  exhibitor  is  sub- 

ject to  constant  and  unnecessary  expense, 

— and  lives  and  property  are  endangered. 

INTERNATIONAL  PROJECTOR  CORPORATION 

90  GOLD  STREET,  NEW  YORK,  N.  Y. 

BfflSMaiBMrWMSWaTWfflvW^ 

JLhis  advertisement 
first  published  eight 

years  ago  is  re -published 
by  request. 

Supremacy 
IS  BASED  UPON  A  THOR- 

OUGH UNDERSTANDING  OF 

THE  REQUIREMENTS  OF 

MODERN  PROJECTION. 

THE  INTERNATIONAL  PROJECTOR 

International  Projector  Corporation 
90  GOLD  STREET NEW  YORK 
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Synchronizing  Record  Starts 
By  Arthur  B.   Reeves 

The  International  Photographer,  Hollywood 

15 

DURING  my  recent  trip
  East  I 

visited  many  projection  rooms. 
While  in  New  York  City  I  visited 

the  projection  rooms  of  the  Paramount, 

Roxy  and  Capital  theatres,  all  Broadway 
houses.  In  each  instance  I  inspected  the 

sound  equipment  and  asked  the  projection- 
ist in  charge  many  questions  regarding 

synchronization.  I  also  discussed  the  rela- 
tive difference  between  sound-on-film  and 

disc  recordings.  To  my  surprise  many 
projectionists  stated  that  they  get  better 
quality  of  tone  reproduction  from  discs, 

but  in  all  cases  they  said  that  sound-on- 
film  is  much  easier  to  run  and  causes  but 

little  trouble,   comparatively. 

The  projectionists  with  whom  I  talked 
regarding  sound  film  breaks  stated  that 
they  have  very  little,  if  any,  trouble  with 

film  which  has  a  sound-on-disc  accompani- 
ment. With  disc  accompaniments  it  has 

been  found  that  the  starts  are  chewed  up 
by  the  sudden  starting  of  the  projection 

machine,  resulting  very  often  in  consider- 
able trouble  in  placing  the  needle  back 

into  the  proper  groove  to  insure  synchroni- 
zation. 

Record   and   Projector  Speed 

While  in  Chicago  I  was  in  touch  with 
George  Moore  of  Local  110,  projectionist 
at  the  Metropolitan  Theatre  in  that  city. 

Together  we  worked  out  a  method  where- 
by, when  the  leader  of  a  sound-on-disc  film 

is  broken  off,  it  is  possible  to  put  the 
needle  in  the  proper  synchronizing  groove, 
notwithstanding. 

Now,   let   us   consider  the   ratio   between 

Figure   1 — Regular  Vitaphone   record,   with   center   panel   numberings. 

the  record  and  the  speed  of  the  projector. 
The  projector  runs  1440  pictures  per 

minute,   and  the   record   makes  ZiYi   revo- 

Figure  2 — Center   panel   of   Vitaphone   disc   with   43   equal   divisions. 

lutions  per  minute.  When  worked  out,  it 
is  found  that  there  are  42.3  picture  frames 
to  one  revolution  of  the  disc.  You  will 
note  in  Figure  1  a  regular  Vitaphone 
record  with  the  starting  mark.  In  Figure 
2  you  will  note  a  regular  Vitaphone  record 
with  a  scale  dividing  the  record  into  43 
equal  parts,  beginning  at  the  starting 
mark.  This  scale  does  not,  however,  inter- 

fere with  any  of  the  markings  on  the 
record.  It  can  be  a  part  of  the  label  or  can 
be  stamped  in  the  matrix  when  the  record 
is  made.  In  Figure  2  you  will  also  notice 
a  portion  of  the  center  label  given  over 
to  a  scale  which  relates  in  various  foot- 
ages  to  the  correct  starting  points. 

Scale  of.  43  Positions 

For  example,  suppose  we  are  making  a 
changeover  from  the  fourth  to  the  fifth 
reel  of  a  feature,  and  as  we  do  so  the 

machine  "chews  up"  a  portion  of  the  leader 
(at  the  start)  of  reel  five.  The  show  is 
interrupted,  the  theatre  is  dark  and  the 
audience  is  waiting  impatiently  for  the 
resumption  of  the  show.  In  the  past  it  has 
been  necessary  for  the  projectionist  to  take 
the  whole  reel  out,  measure  off  the  portion 
of  film  that  has  been  mutilated  and  add 

a  portion  of  equal  length;  then  to  re-thread 
the  projector  and  start  off  from  the  syn- 

chronizing point.  This  operation  requires 
considerable  time. 

With  the  scale  of  the  43  positions  upon 
the  record,  however,  the  projectionist  has 
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Diagrammatic   representation   of   new   Fox   Grandeur   and   standard  film   sizes. 

but  to  look  at  the  edge  numbers  which  are 
on  the  side  of  the  film  and  which  run  con- 

secutively from  the  start,  to  determine  the 
exact  footage  of  the  damaged  film.  For 
example,  let  us  say  that  the  projector  has 

been  re-threaded  for  five  feet  beyond  the 
starting  point. 

As  we  thread  the  projector  we  know  that 
we  are  exactly  five  feet  from  the  starting 
mark  of  the  film.  We  now  turn  to  the 

record  and  note  upon  the  scale  printed 
on  the  label  that  five  feet  of  film  requires 
one  turn  and  38  frames.  With  the  turn- 

table stationary,  we  place  the  needle  on  the 
starting  mark.  We  turn  the  record,  with 
the  needle  in  the  groove,  one  turn  and 
around  again  to  37  upon  the  diai.  We  have 
now  attained  perfect  synchronization  with 
the  film  and  we  may  start  the  projector. 

This  can  all  be  accomplished  so  quickly 

that  the  interruption  is  so  brief  as  to  pre- 
clude any  demonstration  by  the  audience 

of  its  feelings.  As  previously  stated,  it  is 
very  seldom  that  the  film  breaks  in  the 
middle  of  the  reel,  the  bulk  of  trouble  of 
this  nature  being  encountered  at  the  start 
when  leader  is  mutilated. 

Film  Edge  Numbers 

All  positive  film  is  numbered  along  the 
edge  consecutively  and  these  are  known 
as  footage  numbers.  At  every  foot  of  film 

a  number  appears,  with  the  numbers  run- 
ning consecutively  to  the  end  of  the  reel. 

Vitaphone  subjects  have  a  special  number- 
ing of  their  own,  which  may  easily  be  dis- 

tinguished from  other  markings.  In  the 
foregoing  example  where  it  was  assumed 

that  five  feet  of  film  had  been  "chewed  up," 
suppose  we  should  have  threaded  the  pro- 

jector at  five  feet  and  three  frames.  In  this 
case  we  would  simply  add  the  three  frames 
to  the  scale,  and  instead  of  one  frame  and 
37  frames  on  the  scale  it  would  be  one  turn 
and  40  frames.  Therefore,  no  matter  what 
the  footage,  it  will  be  simple  to  place  the 
needle  in  the  proper  synchronizing  point. 

The  Footage  Scale 

Below  is  printed  the  scale  which  is  used 
for  calculating  the  synchronization  of  disc 

and  film.  Previously  I  quoted  43.2  picture 

frames  to  one  revolution  of  the  disc,  there- 
fore we  have  divided  the  record  into  43 

equal  parts.  The  .2  difference  is  compen- 
sated for  in  this  scale.  This  scale  runs  up 

to  25  feet,  but  in  cases  beyond  25  feet  it 
is  only  necessary  to  add  the  additional  to 
the  25-foot  requirements. 

This  method  is  protected  by  Edgar  J. 
Clarkson,  patent  attorney,  905  Victor 
Building,  Washington,  D.  C.  The  scale 
follows : 

Feet  Turn  Disc  Frames 

1   16 
2   32 
3   1     5 
4   1   21 
5   1   37 
6   2   10 

7   2   26 
8   2   42 
9   3   V.. .15 
10......   3   31 
11   4    4 

12   4   20 
13   4   36 
14   5    8 
15   5   24 
16   5   40 
17   6   13 
18   6   29 
19   7    2 
20   7   18 
21   7   ..34 
22   8...    7 
23   ...8   23 
24   8   39 

25   9   12 

The  operation  is  simple.  We  will  re- 
peat the  procedure.  First  determine  the 

amount  of  film  that  is  missing.  Thread 
the  machine  according  to  the  edge  number, 
then  read  the  scale.  Place  the  needle  at 

the  starting  point,  and  with  the  turntable 
stationary,  turn  the  record  with  the  needle 
in  the  groove  the  number  of  turns  which 
are  indicated  on  the  scale  for  that  par- 

ticular footage.  The  needle  will  thus  be 

in  the  proper  groove  to  insure  synchro- nization. 

More  on  Film  Patches 

THE  following  abstract  from  a  paper 
prepared  by  Messrs.  Crabtree  and 

Ives  of  the  Kodak  Research  Laboratories 

and  read  at  the  recent  meeting  of  the 
S.  M.  P.  E.  at  Toronto,  is  interesting  in 
connection  with  the  material  on  new  film 

patches  which  appeared  in  these  columns 
last  month : 

When  two  pieces  of  motion  picture 
film  bearing  photographic  sound  records 

are  spliced  together  end  to  end,  an  ir- 
regularity in  the  opacity  is  introduced  at 

the  point  of  junction.  This  irregularity 
is  abrupt  and  causes  a  sudden  change  in 
the  light  transmitted  by  the  film  passing 
the  light  sensitive  element  of  the  sound 
reproducing  device.  Therefore  unless 
some  means  is  utilized  for  gradually 
masking  off  the  entire  width  of  the  sound 
record  in  the  vicinity  of  the  splice,  a 
foreign  noise  is  heard  when  this  part 
of  the  record  is  reproduced  in  a  theatre. 
One  means  of  masking  this  area  is 

by  applying  ink  or  black  lacquer  to  the 
film  with  a  brush  in  a  triangular  area 
covering  at  its  widest  part  the  splice  in 
the  sound  film  record.  This  brush  work 

is  slow  and  difficult  to  accomplish  and 

the  results  obtained  are  often  unsatis- 
factory. 

A  much  simpler  and  quicker  method  of 
rendering  the  required  area  opaque  has 
been  devised.  A  patch  made  of  thin 
black  film  is  cut  to  the  desired  shape  and 

perforated  on  one  edge  similarly  to  mo- 
tion picture  film  for  exact  registration  by 

means  of  a  small  mounting  block.  With 
a  quantity  of  these  patches  on  hand,  the 
projectionist  is  able  to  repair  quickly  a 
broken  sound)  record  or  to  join  two  such 
films  without  introducing  any  noise  into 
the  record. 

Under  the  heading  "Film  Patches"  there 
appeared  in  the  November  issue  of  The 

Motion  Picture  Projectionist  a  refer- 
ence to  a  suggestion  of  A.  Caminetsky 

of  Brooklyn,  N.  Y.,  for  a  new  method  of 
sound  film  patching.  Mr.  Caminetsky 
recommended  the  use  of  a  gummed  piece 

of  paper  of  exactly  the  same  size  as  the 

usual  sound  film  patch.  This  method  un- 
doubtedly would  eliminate  any  click  as  the 

film  passed  the  aperture ;  but  the  objection 
to  the  method  is  that  a  paper  patch  is 

likely  to  peel  and  clog  the  film  gate. 

It  is  apparent  that  the  method  of  Messrs. 

Crabtree  and  Ives  described  in  the  fore- 

going will  meet  with  the  same  objections 
as  that  of  Mr.  Caminetsky.  So  far  as 
can  be  determined  from  a  description  of 

the  Crabtree-Ives  process  there  is  no  avoid- 
ing the;  addition  of  an  extra  patch  layer 

on  top  of  the  film.  If  the  idea  of  the 

paper  patch  is  rejected  for  fear  of  its  peel- 

ing and  clogging  the  gate,  it  seems  reason- 
able to  assume  that  this  latest  process  must 

also  be  rejected  for  equally  good  reasons. 
Both       suggestions       apparently       were 

prompted  by  the  idea  of  improving  sound 

reproduction,    yet    neither    guarantees    the  , 

safety    which    is    necessary    with    all    film  \  \ 

projection,  sound  or  silent. 
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YOU'RE  NOT 
SUPPOSED  TO 

BE    A    FIREMAN 

BUT 

When  fire  leaps  out  in  the 
booth  you  are  the  only  one 
to  fight  the  red  menace— 

Your  burns  may  be  slight  or 
again  they  may  be  mighty 
serious 

Whatever  clanger  occurs  you 
must  face  it  first  and  alone— 

The  wise  projectionist  boosts 

SENTRY   SAFETY    CONTROL 
REMEMBER 

YOUR    JOB    IS    TOO    IMPORTANT    TO    WORRY    ABOUT    FIRE 
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Vacuum  Tube  Theory  and  Practice 
By  Edgar  iMessing 

SOUND  pictures  placed  the  projection- ist in  a  position  where  he  was  called 
upon  suddenly  to  apply  apparatus 

utterly  foreign  to  his  previous  professional 

experience.  He  was  asked  to  handle  equip- 
ment about  which  he  knew  little  or  noth- 

ing, and  it  might  be  said  that  the  facilities 

for  acquiring  in  a  short  time  the  neces- 
sary knowledge  to  put  over  a  first-class 

show  were  beyond  his  reach.  Withal  he 

was  expected  to  handle  this  new  equip- 
ment well  and  to  project  a  show  equally 

as  good  as  the  silent-picture  standard. 
Further,  we  should  remember  that  the  pro- 

jectionist must  work  under  the  handicap  of 
knowing  that  even  a  small  mistake  will 
immediately  manifest  itself  in  poor  screen 
results. 

A  good  knowledge  of  this  new  apparatus 

is  indispensable  to  the  modern  projection- 
ist, who  realizes  fully  that  he  can  properly 

use  only  that  equipment  which  he  under- 
stands. If  he  has  played  with  radio  sets 

and  displayed  a  lively  interest  in  the  prog- 
ress of  that  art,  he  has  a  good  start  and 

the  proper  frame  of  mind  with  which  to 

■  approach  the  problems  of  his  sound  pic- 
ture  apparatus. 

The  heart  of  sound  reproducing  ap- 
paratus is  the  vacuum  tube.  This  marvel 

of  science  has  made  possible  modern  radio 
broadcasting,  long  distance  telephony  and 
sound  pictures.  New  uses  are  found  for  it 
every  day.  It  is  not  difficult  to  learn  how 
it  works,  and  to  understand  why  it  works 
is  to  know  some  interesting  phases  of 
electrical  theory.  It  is  the  purpose  of  this 
series  of  papers,  of  which  this  is  the  first, 
to  explain  in  detail  how  and  why  the 

vacuum  tube  performs  as  it  does.  Such  ex- 
planation will  necessarily  involve  the  prin- 

ciples of  amplifying  apparatus  in  which 
we  are  primarily  interested.  Some  of  the 

material  presented  ~herein  may  seem  at 
first  sight  to  be  fundamental  and  not  di- 

rectly related  to  vacuum  tubes,  but  as  the 
series  progresses  certain  applications  will 
be  described  which  lead  directly  back  to 
the  elementary  information  which  will  be 
offered  first. 

The  ordinary  vacuum  tube-triode,  valve, 
audion,  as  it  is  variously  known — consists 
of  an  evacuated  glass  bulb  containing  three 

elements — a  filament,  a  grid,  and  a  plate. 
The  filament  is  heated  by  an  electric  cur- 

rent and  emits  electrons.  These  electrons 

pass  to  the  plate  through  the  grid.  The 
potential  variations  on  the  grid  control 
the  number  of  electrons  passing  between 
the  filament  and  the  plate. 

The  Electron  Theory 

The  basis  of  explanation  is  the  electron 
theory  and  we  shall  go  into  this  at  some 
length  before  we  come  back  to  a  considera- 

tion of  the  vacuum  tube.  According  to  this 

theory,  all  matter  is  fundamentally  com- 
posed of  electric  charges,  that  is,  every- 
thing that  we  know  existing  as  liquid, 

solid,  or  gas  is  basically  made  up  of  one 
thing.    Different  kinds  of  matter  differ  in 

that  they  contain  varying  amounts  of  this 
one  thing. 

Matter  may  be  chemically  classified  into 

various  "elements" ;  in  other  words,  a 
substance  may  be  divided  into  its  con- 

stituents and  these  parts  broken  up  still 
further  into  their  components  until  there 
remain  substances  that  cannot  be  sub- 

divided. No  one  of  these  final  substances 

may  resemble  the  original.  As  a  simple 
example : — water  we  know  to  be  composed 

of  hydrogen  and  oxygen.  Passing  an  elec- 
tric current  through  water  will  cause  it 

to  break  up  into  these  two  parts.  Oxygen 
and  hydrogen  normally  are  gases  and  in 
no  way  resemble  water.  No  matter  what 
further  operations  may  be  applied  to  either 
of    these    we    cannot    subdivide    them    into 

Nuclei  w«th 
^/ec/roYi 

f/ecf-royi 
Figure  1 — Representation  of  an  atom  with 

positive  charge. 

different  substances.  Such  substances  we 

call  "elements,"  of  which  the  more  com- 
mon ones  are  copper,  iron,  zinc  and  lead. 

The  smallest  part  of  these  elements  that 
are  distinct  as  part  of  the  element .  we 
call  the  atom. 

Composition  of  the  Atom 

It  has  been  established  that  every  atom 
of  matter  is  charged  with  minute  particles 
of  electricity,  or  electrons.  The  word 

"electron"  is  used  to  denote  the  smallest 
unit  of  electricity.  We  may  for  the  sake 
of  convenience  picture  it  as  a  very  small 
particle  that  carries  a  definite  charge  of 
electricity.  We  have  come  to  apply  the 

term  to  a  very  small  particle  of  electri- 

city that  is  "negative."  Opposed  to  it 
is  the  "positive"  electron,  which  is  of  equal 
value  and  which  some  now  call  proton. 
Both  are  charges  of  electricity,  and  it  is 
because  of  certain  characteristics  peculiar 
to  each  and  their  marked  behavior  to 
each  other  and  to  themselves  that  we 

distinguish  one  as  positive  and  the  other 
as  negative. 

The  law  that  these  charges  always  fol- 
low is  that  like   charges  repel   each  other 

and  unlike  charges  attract  each  other.  Two 
electrons,  therefore,  will  not  remain  in  each 

other's  company ;  while  a  proton  and  an 
electron  will  be  attracted  to  each  other. 

An  electron,  when  separated  from  the 
atom  to  which  it  is  attached,  shows  none 
of  the  properties  of  ordinary  matter.  It 

does  not  react  chemically  with  other  elec- 
trons to  produce  new  substances,  even 

though  the  elements  from  which  they  come 
may  do  so.  An  electron  from  the  hydrogen 
atom  is  exactly  similar  to  that  from  an 
atom  of  copper  or  zinc  or  tin,  or  any  other 
substance. 

Within  the  atom  is  a  positive  charge  of 
electricity  in  the  form  of  a  nucleus,  and 

close  to  it,  in  accordance  with  the  funda- 
mental law  of  unlike  charges  attracting 

each  other,  is  an  electron  or  a  number  of 

electrons,  depending  upon  the  atom  of  the 
particular  element  being  considered.  As 
previously  stated,  the  difference  between 
the  elements  lies  in  the  number  of  charges 
in  their  atoms.  Hydrogen,  for  example, 
has  but  one  electron  about  its  nucleus ; 

copper  has  twenty-nine.  Some  substances 
have  positive  nuclei  that  will  hold  even 
more  electrons. 

Under  normal  conditions  the  atom  has 

just  enough  .  electrons  or  negative  bits  of 
electricity  to  satisfy  the  positive  nucleus. 
However,  if  something  should  happen  to 

the  atom  and  one  electron  be  removed,  con- 
ditions would  no  longer  be  normal — the 

atom  has  a  positive  charge  that  is  un- 
satisfied and  the  whole  atom  is  therefore 

considered  positively  charged.  (Fig.  1.) 
Similarly  if  by  one  means  or  another  an 
extra  electron  were  introduced  into  the 

atom,  there  would  be  an  unsatisfied  nega- 
tive charge  and  the  atom  would  be  con- 

sidered   negative..   (Fig.    2.) 
Under  either  of  these  conditions  the  atom 

has  a  new  name :  it  is  called  an  ion,  and 
the  process  of  adding  or  subtracting  an 
electron  is  called  ionization.  In  the  fila- 

ment of  a  vacuum  tube  we  are  continually 
removing  electrons  by  the  application  of 
heat. 

BY  conductivity  is  meant  the  ability of  a  substance  to  pass  an  electric 
current.  What  an  electric  current  is  we 

shall  presently  see.  In  conducting  solids 
there  exist  atomic  systems  in  which  the 
number  of  electrons,  free  or  easily  freed 

by  the  application  of  a  potential,  such  as 
a  battery,  is  comparatively  large.  These 
electrons  we  call  free  electrons,  and  while 

they  may  be  relatively  free  from  an  atom, 

they  cannot  fly  off  from  the  substance  it- 
self, which  is  the  condition  that  we  want  to 

secure  in  a  vacuum  tube.  The  force  that 
holds  the  electron  in  the  substance  will 
be  discussed  later.  The  substance  that  do 
not  have  free  or  easily  freed  electrons  are 
known  as  insulators. 
A  battery  has  the  effect  of  being  a 

source  of  electrons :  at  one  terminal  we 

may  imagine  a  great  many  extra  electrons 
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Figure     2 — Representation      of     an      atom 
with   negative  charge. 

and  at  the  other  terminal  a  corresponding 
lack  of  electrons.  When  we  connect  the 

terminals  of  a  battery  to  the  ends  of  a 
body  that  has  many  free  electrons,  these 
are  attracted  to  that  terminal  of  the 

battery  which  lacks  electrons ;  while  at 
the  other  terminal  where  electrons  are 
plentiful  these  stream  off  into  the  con- 

ducting substance  to  replace  the  free  elec- 
trons. We  now  have  a  stream  of  electrons 

moving  along  the  conductor  from  one 
terminal  to  the  other,  and  we  say  that 
we  have  an  electric  current.  An  electron 
in  motion  constitutes  an  electric  current. 

The  amount  of  electricity  carried  by  one 
electron  is  immeasurably  small.  The  num- 

ber of  electrons  required  to  light  a  100- 
watt  lamp  is  on  the  order  of  ten  billion 
billion  each  second,  and  this  corresponds  to 
a  current  of  one  ampere.  This  stream  of 
electrons  passing  through  the  conductor 
will  constantly  be  colliding  with  free  atoms 
and  creating  additional  free  electrons, 
which  in  turn  will  stream  along  to  knock 
off  more  electrons  from  other  atoms.  The 
speed  with  which  the  electron  stream 
travels  along  a  conductor  is  quite  small, 
due  to  the  close  packing  of  the  atoms  and 
the  resultant  little  free  space  in  which 
the  electrons  may  pick  up  speed.  The  vast 
number  of  collisions  which  ensue  have  the 

effect  of  slowing  up  the  electrons,  so  that 
while  they  are  whirling  around  at  a  high 

rate  of  speed,  they  may  be  drifting  for- 
ward quite  slowly. 

Direction   of   Current  Flow 

It  has  been  accepted  as  fact  by  most 
people  that  when  the  terminals  of  a  battery 
are  connected  to  some  sort  of  conducting 
path,  the  direction  of  current  flow  is  from 
the  positive  pole  of  the  battery  to  the 
negative  pole.  But  from  what  we  have 

just  reviewed  we  find  that  this  is  not  so: — 
the  electrons  flow  from  that  pole  which 
has  an  excess  of  them  (the  negative), 

to  the  pole  that  lacks  electrons  (the  posi- 
tive) ,  and  that  the  current  flow  is  from 

negative  to  positive.  Therefore,  when  men- 
tion is  made  of  current  flowing  from  posi- 
tive to  negative,  it  must  be  remembered 

that  what  is  actually  happening  is  that 
electrons  are  flowing  from  negative  to 
positive.  In  a  vacuum  tube  the  electrons 
that  are  thrown  off  the  filament,  which 
is  made  negative  with  respect  to  the  plate, 

flow  to  the  positive  plate,  and  the  current 
flow   is   from   negative  to  positive. 

It  must  not  be  construed  by  the  reader 
that  when  we  say  electrons  are  passing 
along  a  conductor  we  mean  that  actual 
bits  of  material  are  passing.  The  atoms  . 
comprising  the  substance  are  practically 
fixed  in  position,  although  they  do'  perform 
some  irregular  motions ;  but  there  is  no 
movement  of  atoms  progressively  along 
the  conductor,  as  there  is  a  movement  of 
electrons.  We  do  not  have  a  copper  wire 

carrying  itself  from  one  terminal  to  an- 
other. 

Resistance 

We  have  considered  the  case  of  a  con- 
ductor and  the  non-conductor,  or  insulator  : 

— one  has  a  great  number  of  free  electrons, 
and  the  other  has  none.  Conductors  differ 
in  the  number  of  free  electrons  which  act 

to  pss  an  electric  current.  The  hindrance 
which  conductors  offer  to  the  free  progress 

of  free  electrons  is  called  the  resistance 

of  the  conductor.  This  quality  differs  in 
different  rnetals.  There  are  more  free 

electrons  in  copper  than  in  iron,  and  we 
therefore  say  that  aluminum  offers  less 
resistance  to  electric  current  than  does iron. 

This  value  of  resistance  varies  with  the 

temperature  of  the  conductor.  At  high 

enough  temperatures  insulators  and  non- 
conductors may  act  as  conductors,  while 

the  resistance  of  conductors  may  be  ap- 
preciably lessened.  The  reason  for  this 

is  that  heat  gives  energy  to  the  electrons 
and  they  move  faster  and  faster  in  their 
paths,  so  that  the  hold  of  the  positive 
nucleus  is  weakened  and  there  is  possibility 
of  more  electrons  being  freed.  Similarly, 
the  passage  of  an  electric  current  stirs  up 
the  electrons  and  the  greater  number  of 
collisions    that   occur. 

(To    be    Continued) 

Progress  in  Color  and  Wide  Film 
THE  most  important  items  of  progress 

within  the  past  six  months  in  the 
technical  branches  of  the  motion  picture 
industry  have  been  the  extensive  use  of  all- 
color  sound  pictures,  or  pictures  with  ex- 

tensive color  inserts,  and  several  demon- 
strations of  enlarged  projected  pictures  by 

the  use  of  film  wider  than  35  mm.,  accord- 
ing to  the  report  of  the  Progress  Commit- 

tee of  the  S.M.P.E.  submitted  at  the  recent 

Fall   Meeting  of  that  organization. 

Only  two-color  subtractive  processes  are 
at  present  in  vogue  and  in  one  process  ex- 

tensively employed,  two  dye  images  are 

produced  in  a  single  layer  film  by  imbibi- 
tion. Although  some  three-color  imbibition 

films  have  been  prepared,  they  have  not 
been  publicly  displayed. 

Wide  Film  Advances 

To  date  only  one  type  of  wide  film  has 
been  put  on  the  rnarket,  this  being  70  mm. 
wide.  Comment  of  the  trade  has  been  most 
enthusiastic  with  regard  to  its  suitability 

for  scenics  and  news  events,  but  it  is  ap- 
parent that  a  new  photographic  technie  is 

required  to  secure  more  pleasing  perspec- 
tive in  the  case  of  photoplays.  Difficulties 

involved  in  the  more  universal  adoption  of 

the  wide  film  are  the  present  lack  of  stand- 
ardization of  size,  the  necessity  for  greater 

illumination  at  the  projector  aperture,  and 
the  prevention  of  film  buckle. 

Silent    Films    Total    5% 

Studios  in  Hollywood  are  now  produc- 
ing only  about  5  per  cent  of  silent  pictures. 

When  it  is  considered  that  only  one  year 
ago  the  first  dramatic  pictures  were  shown 

before  the  Society,  notably  "The  Singing 
Fool,"  the  remarkable  progress  made  since 
that  time  is  apparent.  There  has  been  a 
steady  improvement  in  the  quality  of  sound 
reproduction,  notably  in  the  theatre,  but  in 
many  cases  the  quality  in  the  theatre  falls 
far  short  of  that  which  the  film  is  capable 
of  producing  when  it  leaves  the  studio. 
Much  still  remains  to  be  done  in  the  way 

of  improvement  even  with  the  best  of  re- 
cording. With  the  high  quality  music 

given  by  the  modern  radio  receivers  the 
public  is  realizing  that  the  average  theatre 

music  is  not  equal  in  quality  to  that  ema- 
nating from  their  radios  at  home. 

Notable  advances  in  studio  technie  have 

been  (a)  the  tendency  to  use  a  minimum 
number  of  microphones  and  eliminate 

"mixing,"  (b)  the  silencing  of  cameras  such 
as  by  means  of  insulating  coverings  thus 

permitting  greater  freedom  of  camera  lo- 
cation, ( c )  the  tendency  to  use  more  live 

studios  so  as  to  simulate  more  closely 

natural  sounds,  and  (d)  the  non-simultane- 
ous recording  of  scene  and  sound. 

Improved   Reproducers 

A  noteworthy  advance  in  reproducers  has 
been  the  introduction  of  the  condensor  or 

electrostatic  reproducer  consisting  of  a  rub- 
ber diaphragm  coated  with  aluminum  foil 

and  stretched  across  a  metal  grid.  Apart 

from  the  high  quality  resulting,  the  repro- 
ducer occupies  no  more  space  than  the 

average  screen  and  can  be  raised  and  low- 
ered just  as  easily. 

No  fundamental  advances  have  been 

made  in  the  field  of  stereoscopic  motion 

pictures  and  although  some  of  the  spon- 
sors claim  that  their  wide  film  processes 

give  stereoscopic  effects,  they  are  at  the 
most  pseudo-stereoscopic.  A  much  higher 
order  of  relief  is  noticeable  in  many  of  the 

pictures  in  color. 
Television    Remote 

Although  color  pictures  have  been  tele- 
vised during  the  past  six  months,  the  prob- 

ability of  television  usurping  the  present 
motion  picture  in  the  immediate  future  ap- 

pears to  be  very  remote. 

Pacent  Service  Stations 

Besides  its  regular  service  facilities 
from  Coast  to  Coast,  through  established 
representatives,  seven  new  service  depots 
of  Pacent  Reproducer  Corporation,  which 
will  operate  under  the  direct  control  of 
the  New  York  office,  are  now  functioning 

in  New  Orleans,  Atlanta,  Memphis,  Okla- 
homa City,  Albany,  Denver  and  Des 

Moines.  In  each  of  these  cities  Pacent 

service  men,  controlled  by  headquarters  in 
New  York,  are  rendering  inspection  and 
maintenance  service  to  exhibitors  as  well 

as  emergency  service  when  needed. 
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P.  A.  C.  Luncheon  to  President  Canavan 
WITH  practically  every  bra

nch  of 

the  motion  picture  industry  repre- 
sented by  one  or  more  delegates, 

the  Projection  Advisory  Council  luncheon 
tendered  President  William  F.  Canavan  of 
the  I.  A.  T.  S.  E.  &  M.  P.  M.  O.  U.  at 

the  Hotel  Astor,  New  York  City,  on 

November  14th  was  by  far  the  most  suc- 
cessful and  significant  gathering  in  the  in- 

terest of  projection  and  projectionists  that 
has  ever  been  held.  As  a  matter  of  fact, 

it  was  the  first  gathering  on  record 
strictly  in  the  interest  of  projection  at  which 

all  branches  of  the  industry  were  repre- 
sented. More  than  175  people  were  present, 

and  among  this  number  were  studio  tech- 
nicians, stagehands,  executives,  managers, 

projectionists,  cinematographers,  manufac- 
turers, newspapermen  and  labor  leaders — 

all  gathered  together  for  one  purpose  and 
that  to  better  projection. 

Local  Unions  of  the  I.  A.  themselves  set 

the  pace  for  the  meeting,  with  delegates 
from  more  than  20  Locals  in  nine  different 

states  being  present.  Delegations  from 
Boston,  Newark,  Rochester,  New  York 
City,  Schenectady,  Providence,  New  Haven, 
Jersey  City,  Atlantic  City,  Philadelphia, 

Washington,  D.  C. ;  ■  Scranton,  Easton,  and 
many  other  cities  were  present.  Identities 
were  ignored  in  the  seating  arrangements, 
thus  an  entente  cordiale  was  established  at 
once  that  went  far  to  insure  the  success  of 
the  affair. 

President   Canavan's  Address 

Assembling  for  luncheon  at  12  :30  P.  M. 
sharp,  the  meeting  continued  until  well  after 

4  o'clock,  during  which  period  there  wasn't 
a  dull  moment.  It  can  be  said  that  the 
luncheon  was  excellent,  but  this  might 
publicly  be  said  to  be  a  minor  detail  (that 
is,  publicly).  After  cigars  and  demi  tasse, 
the  gathering  settled  down  to  the  business 
at  hand,  of  which  there  seemed  to  be  so 
much  that  only  a  fraction  of  the  potential 

William  F.   Canavan 

discussion  surging  in   the   breasts  of   those 
present  could  be  invited. 

The  highlight  of  the  afternoon  was 

President  Canavan's  address,  a  complete 
transcript  of  which  is  appended  hereto. 
After  reading  a  prepared  address  in  which 
he  cited  the  growth  of  the  motion  picture 

industry  with  its  attendant  increasing  re- 
sponsibilities for  the  projectionists,  Presi- 

dent Canavan  launched  into  an  extem- 
poraneous talk  in  which  he  stressed  the 

desire  and  the  ability  of  the  projectionist 

to  do  quality  work,  the  injustice  of  the 
many  critical  comments  made  regarding 

projection  work,  and  the  necessity  under 
existing  conditions  for  the  projectionist  to 
devote  more  and  more  of  his  leisure  time 

to  the  study  of  and  practice  with  his 
equipment  in  order  that  he  might  turn  in 
the  best  possible  performance. 

President  Canavan  emphasized  the  fact 

that,  within  his  experience  with  the  Ameri- 

can labor  movement,  he  knew  of  "no  group 
of  wage-earners  which  has  given  as  much 
time  to  the  scientific  consideration  of  their 

work  as  motion  picture  projectionists." 
Following  President  Canavan's  address, 

toastmaster  Lester  B.  Isaac,  Supervisor  of 
Projection  for  Loew  Theatres,  Inc.,  and 
President  of  the  P.  A.  C,  introduced  Sam 

Kaplan,  President  of  Local  306.  Mr.  Kap- 
lan cited  the  progress  made  by  the  craft 

in  the  last  two  years  and  complimented 
the  officers  of  the  Council  for  their  fine 
work.  He  added  that  the  Council  might 

expect  the  active  cooperation  of  the  entire 
membership  of  Local  Union  306  in  all  its 
endeavors  and  stated  that  he  felt  sure  he 

might  speak  similarly  for  every  other  Local 
Union  in  the  Alliance.  The  manner  in 

which  the  projectionist  mastered  the  intri- 
cacies of  sound  picture  reproduction,  said 

Mr.  Kaplan,  was  the  best  index  as  to  the 
worth  of  the  craft  and  of  its  ability  to 

produce  quality  work  consistently. 
The  Local  306  leader  disclosed  the  fact 

that  when  he  entered  the  luncheon  room 

he  was  amazed  at  the  number  of  repre- 
sentative guests  who  were  in  attendance, 

adding  that  had  anyone  suggested  the  pos- 
sibility of  such  a  meeting  purely  in  the 

interest  of  projection  prior  to  the  very  day 

it  happened,  he  would  have  been  unable  to 
believe  it  possible.  He  closed  his  remarks 

by  suggesting  that  now  that  the  "ball  had started  rolling  in  the  right  direction,  let 

us  keep  it  going." Following  the  introduction  by  Mr.  Isaac 

of  a  number  of  well-known  guests  present, 

Charles  F.  Eichhorn,  Vice-President  of 
Local  Union  306,  opened  the  forum  for  dis- 

cussion. Among  the  topics  which  came  up 
for  discussion  during  the  forum  was  the 

effect  of  faulty  recording  on  sound  repro- 
duction; the  radio  campaign  of  Boston 
(Continued  on  page  34) 

General  view  of  dining  room  at  P.  A.  C.  luncheon  to  Pres.  Canavan  of  I.  A. 
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Elementary  Optics 

WHEN  light  is  transmit
ted  from 

one  medium  to  another  several 

things  can  happen  to  it :  the 

light  may  be  reflected  from  the  second 
medium;  it  may  be  dispersed  (reflected  in 
many  different  directions)  ;  refracted,  or 

polarized.  The  study  of  just  what  hap- 
pens under  these  various  conditions  is 

known  as  the  science  of  optics.  In  order 
to  visualize  just  what  does  happen  under 

these  conditions,  it  is  convenient  to  con- 
sider the  light  traveling  from  the  source 

in  one  direction  only.  This  beam  of  light 
is  generally  represented  by  an  arrow. 
The  diagram  in  Fig.  1  shows  a  beam  of 

light  from  a  source  passing  through  a 
piece  of  glass  and  striking  a  piece  of  white 
paper.  The  light,  when  hitting  the  glass, 
is  partly  reflected  and  partly  transmitted 
through    the    surface    of   the    glass.      The 

Types  of  Lenses 

light  that  is  transmitted  through  the  glass 
is  bent  out  of  its  original  path.  This  is 

termed  "refraction." 
Reflection 

By  far  the  simplest  of  all  light  effects 
is  reflection.  The  law  for  reflection  in- 

volves no  experimental  constants,  but 
merely  states  and  means  that  the  angle  of 

reflection  is  equal  to  the  angle  of  inci- 
dence. This  is  illustrated  in  Figure  2. 

When  this  surface  is  flat  we  get  an  ordi- 
nary mirror;  but  when  the  surface  is 

curved,  we  get  many  peculiar  effects.  It 
is  possible  to  make  an  optical  system  for 
a  camera,  a  projector,  a  telescope,  and 
many  other  things,  with  a  set  of  reflectors. 

Supposing  we  take  a  part  of  a  hollow 

silvered  ball  (Fig.  3),  and  place  an  ob- 
ject in  front  of  the  curved  portion.  In 

this  figure  we  will  consider  the  object  as 
an  arrow.  If  we  take  two  points  off  this 
arrow,  and  take  two  rays  of  light  from 
each  point  and  trace  them  to  the  mirror 
and  back,  we  will  find  that  all  the  rays 
striking  the  mirror  from  any  point  in  the 
object  will  intersect  at  some  one  point 
after  leaving  the  mirror.  If  a  white  piece 
of  paper  be  placed  at  this  intersection,  the 

By  Samuel  Bagno 

Figure  3 

image,    or    picture    of   the    object,    will   be 
seen  on  that  paper. 

Another  important  application  of  a 
curved  mirror  is  that  of  a  mirror  so  de- 

signed as  to  reflect  all  the  rays  of  light 
from  point  source  parallel  to  each  other. 
The  slope  at  every  point  must  be  such  as 

to  accomplish  this  purpose.  Such  a  mir- 
ror is  placed  in  back  of  the  arc  on  a  mo- 
tion picture  projector,  and  also  in  a  beam 

searchlight.  If  it  were  possible  to  build 
a    perfect    parabolic    reflector,    a    beam    of 

Figure  I 

Figure  2 

light  could  go  on  almost  endlessly  with- 
out losing  much  of  its  original  intensity. 

Such  a  reflector  is  pictured  in  Fig.  4. 

Fundamentals 

Before  we  consider  the  laws  of  refrac- 
tion it  would  be  better  to  review  a  few 

fundamental   definitions.     These  are  : 

1.  An  angle  is  the  entire  portion  of 
space  between  two  intersecting  lines. 
2.  The  entire  space  around  any  point 

is  divided  into  360°. 
3.  A  right  angle  is  one-quarter  of  the 

space  around  any  point,  thus:  (%  of  360", 
or  90°). 
4.  A  perpendicular  to  a  line  is  a  line 

at  right  angles   to  it. 
5.  A  circular  arc  is  a  portion  of  a 

circle.  This  is  measured  in  degrees  and 

is  equal  numerically  to  the  angle  inter- 
cepted by  two  lines  from  the  center  of  a 

circle  to  the  extremities  of  a  circular  arc. 

6.  The  sine  of  an  angle  is  perpendicu- 
lar dropped  from  one  end  of  the  arc  on 

to  the  more  radius  at  the  other  end  of  the 

arc,  divided  by  the  length  of  the  radius. 
This  is  shown  in  Fig.  5. 

7.  The  angle  of  incidence  of  a  ray  of 
light  is  the  angle   formed  by  the  incident 

ray  and  the  normal  (or  perpendicular),  to 
the  surface  at  the  point  at  which  the  ray 
strikes  it.    This  is  pictured  in  Fig.  6. 
8.  The  angle  of  refraction  likewise  is 

the  angle  formed  by  the  refracted  light 
and  the  perpendicular  to  the  surface 
through  which  the  ray  of  light  emanates. 
Also  shown  in  Fig.  6. 

It  was  not  until  the  latter  part  of  the 
eighteenth  century  that  a  general  law  ex- 

plaining all  refraction  was  formulated. 
Before  this  time  the  manufacture  of  all 

lens  systems  was  merely  a  matter  of  ex- 
periment. As  far  back  as  the  thirteenth 

century  Bacon  predicted  the  application  of 

the  lens  systems  we  have  today — the  tele- 
scopes, microscopes,  and  even  the  magic 

lanterns.     However,   not'  until   the   law  of 
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refraction  was  formulated  some  500  years 

later  were  these  instruments  made  prac- ticable. 

Law  of  Refraction 

This  law,  while  extremely  important,  is 
one  of  the  simplest :  It  states  that  the 
sine  of  the  angle  of  incidence  divided  by 
the  sine  of  the  angle  of  refraction,  is  a 

constant.  This  constant  can  be  deter- 
mined for  a  flat  glass  plate  by  observing 

how  a  ray  of  light,  striking  slantingly 
against  the  surface  of  the  glass,  is  bent  in 

passing  through  it.  Once  this  constant 
is  determined,  the  design  of  any  lens  sys- 

tem to  accomplish  any  desired  purpose 
can  be  determined.  Lenses  are  generally 

built  with  spherical  faces  in  order  to  fa- 
cilitate the  grinding  process.  Fortunately 

this  type  of  lens  lends  itself  to  almost  any 
desired  purpose. 

The  principle  of  tracing  several  rays  of 
light  is  used  in  calculating  every  type  of 
lens  system.  The  simplest  and  perhaps 

the  most  useful  optical  system  is  the  cam- 
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Figure  7 

era.     The   principle   of    this    instrument   is 
shown  in  Fig.  7. 

The  camera  is  the  essence  of  the  pro- 
jector and  of  the  optical  system  for  the 

sound  track.  By  means  of  it  the  image 
of  the  film  is  concentrated  on  the  screen, 

or  the  image  of  a  mechanical  slit  is  con- 
centrated on  the  film. 

Of    particular    interest    is    the    fact    that 

rays  of  light  of  different  colors  are  bent 
differently  when  passing  through  the  same 
piece  of  glass.  A  violet  ray  is  bent  the 

most,  and  the  other  colors  of  the  spec- 
trum are  bent  according  to  the  way  they 

follow  violet  in  the  spectrum : — blue,  green, 
yellow,  orange,  and  red.  This  is  known  as 
chromatic  aberration. 

However,  since  different  kinds  of  glass 
possess  this  property  in  different  degrees, 
this  condition  may  be  compensated  for  by 

putting  a  hollow  and  a  bulging  lens  to- 
gether. The  image  resulting  from  this 

combination  is  not  distorted  by  the  color 
effects  of  the  light. 

Standard   Nomenclature 
(The  following  glossary  of  technical  terms 

used  in  the  motion  picture  industry  was 
formulated  by  an  S.M.P.E.  committee 

and  adopted  as  standard  by  that  organi- 
sation.   Trans.  Vol.  XIII,  No.  37.) 

ACTINIC— Having  the  property, 
possessed  especially  by  the  shorter 

wave  lengths  of  the  spectrum,  of  effect- 
ing chemical  changes  as  in  photography. 

Acoustic  Flat — Set  Flat  treated  to 
secure  sound  absorption. 

Additive  Process — Color  processes  in 
which  various  hues  are  obtained  by  the 
addition  of  two  or  more  of  the  spectral 
regions  comprising  white  light. 

Alternating  Current — Current  which 
flows  first  in  one  direction  and  then  the 

reverse,  due  to  the  regularly  recurring 
alternation  of  potential  of  the  generator. 

Ampere — The  unit  of  measure  of  elec- 
trical current. 

Amplification — The  ratio  of  the  volt- 
age or  current  output  to  voltage  or  cur- 
rent input  respectively. 

Amplification  Factor — The  amplifica- 
tion factor  of  a  three-electrode  vacuum 

tube  is  the  ratio  of  the  change  in  static 
plate  potential  to  an  infinitesimal  change 
in  that  static  grid  potential,  all  other 
variables  remaining  constant. 

Amplitude — In  any  vibratory  motion, 
the  extent  of  movement  from  the  mean 

position  to  the  extreme. 

Angle  of  Incidence — The  angle  which 
an  incident  ray  of  light  forms  with  the 
normal  to  the  surface. 

Angle  of  Reflection — The  angle  which 
a  reflected  ray  of  light  forms  with  the 
normal  to  a  surface. 

Aperture — The  opening  in  the  aperture 
plate  at  which  each  individual  picture  is 
situated  during  exposure,  printing  or 
projection,  respectively. 

Aperture  Plate — In  a  motion  picture 
projector,  printer,  or  camera,  a  plate  of 
metal  containing  the  actual  aperture 
opening. 

Arc — A  column  of  very  hot  light- 
emitting  gas,  carrying  an  electric  cur- 

rent sustaining  this  condition. 
Attenuation — The  inverse  of  gain 

measured  in  the  same  units  as  gain. 

B 
Back-Focus — The  distance  from  the 

principal  focus  of  a  lens  to  its  nearest 
face. 

Baffle  Blanket — Felt  sheets  covered  on 
both  sides  with  muslin  and  distributed 

about  the  set  to  make  it  acoustically  sat- 
isfactory  for   sound  recording. 

Beat — Interference  between  two  wave 

trains  resulting  in  alternate  reinforce- 
ment and  destruction  of  the  one  by  the 

other. 

Bel — Ten  decibels. 

Blooping  Patch— A  triangular  black 
section  introduced  over  a  splice  on  the 
positive  sound  track,  to  prevent  the  noise 
which  the  splice  would  otherwise  cause 
during  reproduction.  The  patch  effects 
a  relatively  gradual  diminuation  in  the 
transmitted  light,  followed  by  gradual 
restoration  to  the  original  value.  The 
frequency  of  the  diaphragm  movement 
thus  caused  being  below  the  threshold 
of  audibility,  no  sound  is  heard.  The 

patch  may  be  applied  by  stencilling  writh 
black  lacquer,  or  may  be  a  triangle  of 
black  paper  or  film  cemented  on  the 
track. 

Brightness  of  a  Surface — The  lumi- 
nous intensity  per  unit  of  projected  area. 

Bullet-type  Microphone — A  condenser 
microphone  and  microphone  amplifier 
mounted  in  a  small  case. 

Business — Action  by  the  player;  e.g., 
business  of  shutting  door. 

Camera  Booth — Sound-proof  inclosure 
for  cameras  employed  to  prevent  camera 
noises  from  interfering  with  recorded 
sounds. 
Camera  Marker — The  device  for  mark- 

ing the  picture  negative. 
Camera  Motor — A  motor  for  driving 

a    motion   picture   camera. 

Candlepower — The  luminous  intensity 
expressed  in  candles. 

Change-Over — In  projection,  the  act 
of  changing  from  one  projector  to 
another  preferable  without  interrupting 
the   continuity  of  projection. 

Cine — A  prefix  used  in  description  of 
the  motion  picture  art  or  apparatus. 

Close-up — Scene  or  action  taken  with 
the  character  close  to  the  camera. 

Condenser  —  The  lens  combination 
which  refracts  the  diverging  rays  of  the 
luminant  into  the  projection  lens. 

Collecting  Lens — The  lens  of  the  con- 
denser nearest  the  light  source. 

Converging  Lens — The  lens  nearest 
the  objective. 

Center  Lens — The  lens  of  a  three  lens 
combination  lying  between  the  collecting 
lens  and  the  converging  lens. 

Contrast — The  ratio  of  the  highest  to 
the  lowest  value  of  transmission.  The 

range  of  tones  in  a  negative  or  print. 

Cooling  Plate — A  shield  or  baffle,  com- 
posed of  one  or  more  plates,  mounted 

between  the  light  source  and  the 
mechanism,  and  usually  attached  to  the 
latter  but  spaced  therefrom,  to  prevent 
overheating  the  mechanism. 

Cut-back — Scenes  which  are  returns 

to  previous  action. 

Cut-in — Anything  inserted  in  a  scene 
which  breaks  its  continuity. 

Cutting— Editing  a  picture  by  eliminat- 
ing unsuitable  subject  matter  therefrom, 

D 
Developing — Chemically  treating  ex- 

posed film  to  make  the  latent  image 
visible. 

Diffuse  Density — The  value  of  density 
in  which  the  total  transmitted  intensity 
is  measured.  (This  value  of  density  is 
applicable  to  contact  printing  relations.) 

Direct  Current — An  uniform  flow  of 
electric  current  in  one  direction  as  from 

a  battery  or  direct  current  generator. 

Director — The  person  who  superin- 
tends the  actual  production  of  the 

motion   picture. 

Dissolve — The  gradual  transition  of 
one  scene  into  another. 

Distortion  (of  Sound) — Modification 
of  sound  caused  by  the  means  employed 
in   its  recording  and  reproduction. 

Double  Exposure — The  exposure  of  a 
negative  film  in  a  camera  twice  before 
development. 

Douser — The  fire-proof  shutter  usually 
mounted  on  the  lamp  house  of  a  motion 

picture  projector  or  stereopticon  by 

means  of  which  the  light  may  be  inter- 
cepted before  it  reaches  the  film  or 

slide. 

Dubbing — The  re-recording  by  elec- 
trical means  of  a  sound  record  or  portion 

thereof.  The  operation  may  involve 
transference  from  film  to  wax,  wax  to 

wax,  or  wax  to  film.  Dubbing  is  re- 
sorted to  for  editorial  purposes,  for 

changing  volume  levels,  and  for  chang- 
ing the  recording  medium. 

E 

Effective  Aperture — The  largest  diam- 
eter of  a  lens  available  under  the  con- 

ditions   considered. 

Electrical  Filter — A  network  of  elec- 
tric circuit  elements  designed  to  pass  or 

suppress  one  or  more  bands  of  fre- 

quencies. Equivalent  Focal  Length — The  equiv- 
alent focal  length  of  a  combination  of 

lenses  is  equal  to  the  focal  length  of  a 
simple  thin  lens  which  will  give  an  image 
of  a  distance  object  of  the  same,  size  as 
does  the  combination  lens. 

Exciter  Lamp — The  light  source  used 
in  reproducing  sound  from  a  film. 

Exposure — (1)  The  product  of  time 
and   the    illumination    incident   upon    the 

(Continued  on  page  40) 
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Disc  Pick-up  Intricate  Process 
Victor  L.  Osgood 

(Copyright,    1929,    by    Victor   L.    Osgood) 

THE  method  of  recording  m
usic  on 

a  wax  cylinder  or  disc,  to  be  later 

reproduced,  is  quite  common  knowl- 

edge because  of  the  simplicity  of  the  ap- 
paratus involved  and  also  -because  the 

phonograph  has  been  in  use  for  a  full 

generation.  But  the  process  of  reproduc- 
ing that  recorded  music  through  a  speaker 

is  not  only  a  more  complicated  matter,  but 
is  a  much  newer  invention,  considerably 

less  understood,  due  to  its  electrical  na- 
ture and   lack  of  explanation. 

It  may  be  added  here  that  the  orthodox 
type  of  pick-up  (as  these  units  are  called), 
is  today  still  considerably  removed  from 
the  perfected  state.  This  applies  especially 
to  permanence  and  efficiency,  though  we 
are  not  primarily  concerned  with  the  latter, 
for  what  radio  apparatus  is  efficient?  If 

we  get  enough  energy  from  the  pick-up  to 
compare  favorably  with  that  delivered  by 
the  radio  frequency  amplifier,  on  a  loud 
signal,  to  the  audio  system,  we  are  going 
to  have  plenty  of  signal  strength  from  the 
loud  speaker. 

Tubes  Easily   Overloaded 

An  average  potential  of  one  volt  gen- 
erated by  the  pick-up  will  produce  over- 

loading on  a  single  tube,  and  is  the  limit 
that  the  first  stage  audio  tube  will  stand 
without  overloading  unless  it  is  equipped 
with  a  high  plate   and  grid  voltage. 

Quality  of  reproduction  is  a  more  vital 
factor  than  efficiency.  To  have  all  fre- 

quencies generate  the  same  value  of  volt- 
age is  the  ideal  condition,  when  used  with 

an  amplifier  and  speaker  that  do  not  have 
frequency  characteristics.  But  amplifiers 

and  speakers  do  have  frequency  character- 
tics  and  consequently  the  ideal  pick-up  is 
one  that  makes  up  for  the  discrepancies  of 
the  succeeding  apparatus. 

However,  the  ideal  condition  is  seldom 

attained,  and  if  it  be  approached  in  prac- 
tice, the  remaining  deficiencies  are  over- 

locked  by  the  human  ear.  Therefore,  a 

pick-up,  to  be  considered  very  good,  must 
be  sensitive  enough  to  supply  about  J4  of 
a  volt  in  the  region  of  a  thousand  cycles, 
to  have  no  sharp  resonamce  peaks,  and 
have  a  fairly  high  and  low  cutoff,  say 
4,000  cycles  and  60  cycles,  respectively. 
It  will  also  be  better  if  it  has  a  rising 
characteristic  below  250  cycles,  because 
record  manufacturers  do  not  cut  these  fre- 

quencies with  their  proper  relative  ampli- 
tude, due  to  lack  of  space  between  grooves. 

The  fact  that  amplifiers  have  a  drop  in 
amplification  at  those  low  frequencies  adds 
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to  the  desirability  of  the  rising  character- istic. 

The  curve  should  taper  off,  too,  at  about 
2,500  cycles,  because  the  needle  scratch 
region  is  entered  at  that  point  and  the 

scratch  is  very  objectionable  if  not  fil- 
tered. And  the  filtering  merely  tapers  off 

the  high  end,  which  characteristic  might 

just  as  well  be  incorporated  in  the  pick-up design. 

Stopping    Needle    Scratch 

Another  very  important  point  in  the  de- 
sign of  a  pick-up  is  the  mechanical  imped- 
ance of  the  needle  point.  Too  stiff  a  nee- 

dlt  will  result  in  excessive  side  wear  on 
the  record  grooves  and  will  even  break 
them  through  at  times.  This,  of  course, 
results  in  impaired  reproduction  and,  later 
on,  a  ruined  record. 

Permanence,  mentioned  before,  is  much 
more  important  than  we  might  at  first 
suppose.  In  this  respect,  aside  from  wear 
and  improper  handling,  there  are  two 
main  vulnerable  points :  ( 1 )  the  strength 
of  the  magnet,  and  (2)  thej  life  of  the 
rubber  bearings  and  dampers.  If  a  pick- 

up when  purchased,  is  considered  as  being 
a  permanent  installation  without  troubles, 
a  certain  amount  of  disappointment  must 
follow  if  the  magnetic  structure  is  not 
properly  designed  or  if  the  armature  is 
mounted  on  rubber  bearings  and  adjusted 
with  rubber   dampers. 

Strur  ure  of  Air  Gap 

The  magnetic  structure  is  mentioned  be- 
cause the  writer  has  had  occasion  to  ex- 
amine a  large  number  of  different  makes 

during  the  last  year  and  has  found  that  the 
majority  do  not  come  up  to  certain  specifi- 

cations determined  emphatically  by  the 
Bureau  of  Standards  for  maintaining  life. 
There  is  a  gradual  decrease  of  field 
strength  in  the  magnet,  with  a  correspond- 

ing decrease  of  response  in  the  tiny  gen- 
erator it  excites,  this  decrease  being  quite 

heavy    at    first    and    diminishing  gradually. 

That  is,  the  less  the  strength  of  the  mag- 
net, the  less  the  demagnetizing  force. 

The  Bureau  of  Standards  states  that,  in 
order  that  cobalt  steel  retain  its  magnetic 
field  indefinitely,  the  equivalent  air  gap 
(summed  up  from  the  several  gaps)  must 

be  so  proportioned  that : 
Length  of  magnet  (cross  section  of 

mag.)  x  cross  section  of  gap  (length  of 

gap)  is  equal  to  or  greater  than  35,  as- 
suming that  the  iron  structure  has  suffi- 

cient cross  section  to  carry  the  field  with- 
out saturating.  In  the  case  of  tungsten 

steel,  this  product  must  equal  or  be  greater 
than  seventy.  This  fact  largely  accounts 
for  cobalt  being  used  so  widely,  because 
it  is  difficult,  in  the  usual  type  of  pick-up 
mechanism,  to  have  an  equivalent  gap  that 
will  satisfy  the  tungsten  equation  without 

introducing  some  other  objectionable  fea- tures. 

Needle  Upsets  Balance 

Figure  1  shows  both  the  theory  and 
practice  that  has  been  used  in  the  past 
for  the  better  grades  of  pick-ups,  the  only 
difference  in  the  various  makes  being  in 
the  proportioning  of  parts  and  gaps. 

This  structure  is  a  "bridge"  circuit,  an 
exact  duplicate,  magnetically,  of  the  elec- 

trical Wheatstone  bridge.  The  needle  mo- " 
tion  upsets  the  balanced  condition  of  the 

bridge,  in  degrees  and  at  frequencies  cor- 
responding to  the  amplitude  and  frequency, 

respectively,  of  the  recorded  sound. 
Since,  in  a  static  condition,  the  magnetic 

field  is  absent  in  the  armature,  all  the  flux 
flows  across  the  gaps  at  each  end  of  the 
armature  without  any  of  it  threading  the 
coil.  But  a  movement  to  either  side  of 
the  static  position  will  result  in  some  flux 

in  the  armature,  its  polarity  being  deter- 
mined by  the  direction  of  armature  dis- 

placement and  its  amount  by  the  amplitude 
of   motion. 

The  fact  that  alternating  flux  is  pro- 
duced in  the  armature  by  a  mechanical 

movement  back  and  forth  each  side  of  the 

balanced  position  may  be  better  understood 
by  an  examination  of  Figure  2,  which  is 
a  schematic  diagram  of  an  equivalent  elec- 

trical circuit.  Here  the  battery  corresponds 
to  the  magnet,  the  resistors  to  the  air  gaps 
and  the  movable  contact  arm  to  the  arma- 

ture. Anyone  only  slightly  familiar  with 
electricity  will  readily  see  why  current 
flows  in  the  direction  shown  by  the  arrows 
in  the  respective  positions  of  the  contact 
arm. 

The  coil  is  wound  over  the  armature  on 
a  spool  which  does  not  make  mechanical 
contact  with  any  of  the  moving  parts,  as 
this  would  introduce  distortion  from  fric- 

tion, or,  if  the  pressure  were  very  heavy, 
the  mechanical  impedance  of  the  needle 
goes  up  excessively,  eliminating  high  and 
low  frequencies  and  causing  extreme  wear 
on  the  record  grooves. 

Since  rubber  is  an  impermanent  mate- 
rial, the  gaps  cannot  be  adjusted  so  that 

the  motion  of  the  armature  includes  more 
than  a  small  percentage  of  them.  It  js 
obvious,  in  Figure  2,  that  the  more  the 

(Continued  on  page  32) 
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As  The  Editor  Sees  It 
S^  Improved  Reproduction  Facilities 

OUND  pictures  have  improved  tremendously  since 
their  introduction  on  a  commercial  basis,  but  the  quality 
of  many  sound  pictures  as  presented  in  not  a  few  theatres 
today  is  anything  but  what  it  should  be.  Improvements 
have  been  noted  in  recording  and  reproduction  technique, 
but  little  advance  can  be  credited  to  the  accessories  for 
good  recording  and  reproduction.  The  projector  still 

is  loaded  down  with  many  extra  "gadgets"  which  in  many 
cases  serve  only  to  harass  the  projectionist  in  his  efforts 
to  put  on  a  good  show.  We  often  come  across  a  com- 

mentary on  the  ideal  type  of  speaker,  but  can  anyone  prove 
that  the  present  sound  picture  horn  is  but  a  step  advanced 
over  the  early   speakers   in   its   reproducing  quality? 

Then  there  is  the  old,  old  complaint  on  the  score  of  good 
screen  results.  Screen  manufacturers  are  bending  every 
effort  to  solve  this  highly  important  problem  of  screen 
light  values,  but  they  still  have  a  long  way  to  travel  before 
their  task  is  ended — our  opinion  being  that  the  present 
positioning  of  the  horns  will  prove  a  stumbling  block  in 
this  respect  for  quite  some  time  to  come.  Screen  results 
in  many  theatres  today  are  very  poor  when  one  recalls  the 
progress  that  was  being  made  in  this  respect  before  the 
coming  of  sound.  Sound  with  pictures  is  all  very  well, 
but  we  must  have  a  picture  which  is  bearable  to  look  at. 
We  all  are  one  in  lauding  the  progress  that  is  being 

made  in  the  development  of  the  sound  picture  art,  but  we 

often  wonder  if  it  wouldn't  be  just  a  bit  better  to  detach 
a  force  to  act  as  a  rear  guard  the  while  this  grand  and 
glorious  army  of  electrical  entertainment  technicians 
pushes  onward  to  win  new  battles  in  the  realm  of  the 
scientific  unknown. 

E^P.A.C.  Luncheon  in  New  York 
ASILY  the  outstanding  development  in  projection 

circles  within  the  past  month,  and  for  many  months  past, 
was  the  luncheon  tendered  President  William  F.  Canavan 

of  the  I.  A.  T.  S.  E.  by  the  Projection  Advisory  Council 
on  November  14th  at  the  Hotel  Astor  in  New  York  City. 
The  affair  was  a  grand  success  in  itself,  but  the  importance 
of  the  gathering  from  a  projection  viewpoint  may  not  be 
judged  fairly  by  any  social  yardstick.  To  anyone  who  has 
followed  closely  the  battles  of  the  past  for  recognition  of 

the  importance  of  projection  and  the  projectionist  in  the 
scheme  of  things  in  the  motion  picture  theatre,  this  affair 
was  a  revelation — a  revelation  of  the  new  prestige  which 

has  been  won  by  the  craft  for  its  splendid  work  of  the  past 

two  years.  Anyone  who  had  proposed  such  an  event  one 

year  ago  would  have  been  laughed  at ;  yet  in  a  mere  twelve 

months  such  a  gathering  passed  beyond  the  stage  of  pos- 
sibility and  became  an  actuality. 

Gathered  together  in  one  room  were  more  than  175 

friends  of  better  projection  —  executives,  managers, 

engineers,  newspapermen,  cinematographers,  stagehands, 
manufacturers,  labor  leaders,  and  projectionists.  The 

luncheon  was  arranged  ostensibly  for  the  purpose  of  pro- 
viding the  press  with  an  opportunity  for  becoming  better 

acquainted  with  the  problems  of  projection,  with  President 
Canavan  cheerfully  accepting  the  invitation  to  act  as  the 

principal  liaison  officer.  While  the  press  conference  was 
necessarily  curtailed,  it  may  tie  said  that  the  luncheon,  even 
without  a  press  conference,  accomplished  far  more  than  its 

sponsors  hoped  for.  A  few  problems  were  discussed, 
indeed,  but  it  is  certain  that  the  affair  did  more  to  promote 

a  better  understanding  between  the  various  branches  of 

the  industry  represented  in  the  room  than  would  a  whole 
afternoon  session  devoted  to  a  discussion  of  problems. 

Incidentally,  one  of  our  pet  contentions  was  sustained 
by  the  affair,  for  there  before  our  startled  gaze  were  the 
accredited  delegates  of  nearly  a  score  of  Local  Unions, 
officially  designated  by  their  fellow  members  to  represent 
them  at  the  meeting.  This  interest  on  the  part  of  the  Local 
Unions  in  the  quality  as  well  as  the  quantity  of  work  done 
by  their  members  was  extremely  cheering.  And  we  feel 
certain  that  not  a  single  delegate  to  the  meeting  can  honest- 

ly say  that  his  trip  to  New  York  was  not  time  well-spent. 
There  were  many  other  highlights  of  the  gathering,  too 

numerous  to  mention  here.  Elsewhere  in  this  issue  there 

appears  a  detailed  account  of  the  luncheon,  with  a  complete 
list  of  those  attending.  The  list  of  guests  is  impressive, 
judged  from  any  standpoint.  The  affair  was  provocative 
■of  much  good  fellowship  and  not  a  little  interchange  of 
valuable  information.  It  reflects  much  credit  on  its  spon- 

sors, particularly  on  P.  A.  McGuire  of  the  International 
Projector  Corp.,  who  worked  long  and  hard  to  insure  the 
success  of  the  affair.  Mr.  McGuire  was  ably  assisted  by 
many  co-workers,  chief  of  whom  was  Charles  F.  Eichhorn, 
Vice-President  of  Local  Union  306. 

ACJ  More  on  Wide  Film SHORT  while  ago  there  was  offered  in  a  Broadway 
theatre  the  first  public  presentation  of  a  new  motion  picture 

film  size,  which  we  term  "wide  film,"  the  while  disdaining 
the  fanciful  names  which  have  been  appended  to  the  few 
systems  which  have  already  been  shown  or  will  be  shown 
within  the  next  few  months.  Following  this  first  public 
showing,  the  uproar  which  was  occasioned  by  it  seems  to 
have  died  away  to  a  whisper.  But  let  us  not  check  this 

venture  off  as  "just  another  one  of  those  things,"  the  latest 
failure  in  a  series  of  technical  developments  which  are 

accredited  as  being  absolutely  "the  last  word."  For  we 
have  not  heard  the  last  word  on  this  important  matter,  not 

by  far. The  various  companies  interested  in  a  wide  film  process 
are  merely  marking  time,  devoting  their  time  to  improv- 

ing this  and  that  feature  of  their  equipment  and 
strengthening  their  lines  in  general.  The  most  encourag- 

ing aspect  of  this  new  development  is,  as  we  stated  previ- 
ously, the  fact  that  there  is  much  work  and  little  talk,  the 

latter  being  the  usual  accompaniment  to  all  too  many 
"last  word"  disclosures  in  the  scientific  field.  It  is  under- 

stood that  Fox  plans  to  introduce  its  Grandeur  system  to 
the  general  exhibition  field  via  an  installation  in  the  Roxy 
Theatre  ( N.  Y ) ,  not  later  than  next  February.  RCA  has 
formally  announced  its  acquisition  of  the  Spoor-Berggren 
process  rights  and  is  planning  an  intensive  campaign  all 
along  the  line.  Little  or  nothing  has  been  heard  from 
Paramount  on  its  Magnafilm,  but  it  is  safe  to  assume  that 
they  are  working  feverishly  to  perfect  the  system. 
When  wide  film  does  begin  to  catch  on  it  will  probably 

follow  the  same  path  as  did  sound  pictures— it  will  arrive 
with  little  fanfare,  take  hold  suddenly  and  be  here  before 
we  quite  know  just  how  it  all  happened.  Information 
on  the  different  processes,  which  we  have  promised  for 
these  columns,  is  impossible  to  get,  so  closely  are  the  vari- 

ous owners  guarding  their  secrets.  As  we  stated  before, 
projectionists  need  have  no  great  concern  about  their 
responsibilities  with  this  new  equipment.  Increased  care 
and  watchfulness  is  about  all  this  new  development  will 
demand  of  the  projectionist. 
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Everyday  Science 
Carbon  Dioxide 

A  PRODUCT  of  burning.  When  any 
fuel,  such  as  coal,  gas,  oil,  or  wood, 

burns,  it  sends  forth  gases  into  the  sur- 
rounding atmosphere.  These  gases,  like 

air,  are  invisible,  and  were  unknown  to  us 
for  a  long  time.  The  chief  gas  formed  by 
burning  substance  is  called  carbon  dioxide 
(COi)  because  it  is  composed  of  one  part 
carbon  and  two  parts  of  oxygen.  This  gas 
has  the  distinction  of  being  the  most  widely 
distributed  gaseous  compound  of  the  entire 
world;  it  is  found  in  the  ocean  depth  and 
on  the  mountain  heights,  in  brilliantly 
lighted  rooms,  and  most  abundantly  in 

manufacturing  towns  where  factory  chim- 
neys constantly  pour  forth  hot  gases  and 

smoke. 

Wood  and  coal,  and  in  fact  all  animal 
and  vegetable  matter,  contain  carbon  and 
when  these  substances  burn  or  decay  the 
carbon  in  them  unites  with  oxygen  and 
forms  carbon  dioxide. 
The  food  which  we  eat  is  either  animal 

or  vegetable,  and  it  is  made  ready  for 
bodily  use  by  a  slow  process  of  burning 

within  the  body;  carbon  dioxide  accompan- 
ies this  bodily  burning  of  food  just  as  it 

accompanies  the  fires  with  which  we  are 
more  familiar.  The  carbon  dioxide  thus 

produced  within  the  body  escapes  into  the 
atmosphere  with  the  breath. 
We  see  that  the  source  of  carbon  dioxide 

is  practically  inexhaustible,  coming  as  it 
does  from  every  stove,  furnace,  and  car 
and  further  with  every  breath  of  a  living 
organism. 

Danger   to    Health 

When  carbon  dioxide  occurs  in  large 

quantities,  it  is  dangerous  to  health,  be- 
cause it  interferes  with  normal  breathing, 

lessening  the  escape  of  the  waste  matter 
through  the  breath  and  preventing  the 
access  to  the  lungs  of  the  oxygen  necessary 
for  life.  Carbon  dioxide  is  not  poisonous, 
but  it  cuts  off  the  supply  of  oxygen,  just 
as  water  cuts  it  off  from  a  drowning  man. 

Since  every  man,  woman  and  child  con- 
stantly breaths  forth  carbon  dioxide,  the 

danger  is  overcrowded  rooms  is1  great,  and 
proper  ventilation  is  of  vital  importance. 

Motors'  Hum  Lights  Landing  Field 
No  longer  will  it  be  necessary  to  keep 

airplane  landing  fields  brilliantly  lighted 
all  night  when  a  new  invention,  only  re- 

cently demonstrated,  is  perfected  to  the 
point  of  being  manufactured  in  quantity. 
The  noise  made  by  the  hum  of  an  air- 

plane 1,000  feet  in  the  air  closed  the  switch 
that  lighted  a  bank  of  flood  lights  at  a 
Pennsylvania  aviation  field  in  the  first  de- 

monstration of  the  sound  sensitive  auto- 
matic lighting  apparatus  developed  by  an 

electrical  research  engineer. 
The  device  uses  the  drone  of  the  air- 

plane to  control  electric  energy.  From  a 
tiny  current  at  first  this  controlled  energy 
is  increased  in  power  by  amplifiers  until  it 
is  strong  enough  to  throw  a  good  sized 
lighting   switch. 

A  loud-speaker  operated  reversely  is  the 
"ear"  of  the  mechanism.  Laid  on  its  back 
it  gives  the  apparatus  a  directive  effect 
with  reference  to  noises  from  above.  A 

microphone  completes  the  auditory  section. 
Passing  through  several  amplifiers  the 

impulse  then  passes  through  the  time-light 
relay,  the  last  step  before  the  current  auto- 

matically throws  the  lighting  switch. 
The  switch  locks  automatically  and  the 

lights  remain  on  until  the  switch  is  thrown 

by  a  field  attendant. 

Instability  of  the  Air 

We  are  usually  not  conscious  of  the  air 
around  us,  but  sometimes  we  realize  that 
the  air  is  heavy,  while  at  other  times  we 
feel  the  bracing  effect  of  the  atmosphere. 
We  live  in  an  ocean  of  air  as  truly  as  fish 
inhabit  an  ocean  of  water.  If  you  have 
ever  been  at  the  seashore  you  know  that 
the  ocean  is  never  still  for  a  second; 
sometimes  the  waves  surge  back  and  forth 
in  angry  fury,  at  other  times  the  waves 
glide  gently  in  to  the  shore  and  the  surface 
is  as  smooth  as  glass ;  but  we  know  that 
there  is  perpetual  motion  of  the  water  even 
when  the  ocean  is  in  its  gentlest  moods. 

Generally  our  atmosphere  is  quiet,  and 
we  are  utterly  unconscious  of  it ;  at  other 

times  wei  are  painfully  aware  of  it,  be- 
cause of  its  furious  winds.  Then  again 

we  are  oppressed  by  it  because  of  the  vast 
quantity  of  vapor  which  it  holds  in  the 
form  of  fog,  or  mist.  The  atmosphere 
around  us  is  as  restless  and  varying  as  is 
the  water  of  the  sea. 

The  air  at  the  top  of  a  high  tower  is 
very  different  from  the  air  at  the  base  of 
the  tower.  Not  only  does  the  atmosphere 
vary  greatly  at  different  altitdues,  but  it 
varies  at  the  same  place  from  time  to  time, 
at  one  period  being  heavy  and  raw,  at 
another  being  fresh  and  invigorating. 

Winds,  temperature,  and  humidity  all 
have  a  share  in  determining  atmospheric 
conditions,  and  no  one  of  these  plays  a 
small   part. 

Long-Lived   Lamps   Too   Expensive 
to  Consumer 

AN  electric  lamp  that  will  give  light 
for  years  is  too  expensive  for  a  cus- 
tomer to  buy.  Occasionally  a  lamp  built 

for  a  thousand  hours'  service  will  burn 
for  years,  as  was  the  case  recently  dis- 

covered in  New  York  where  a  dealer  re- 
ported that  a  tungsten  lamp  had  given 

service  for  more  than  nine  years. 
As  a  matter  of  fact,  manufacturers  could 

make  electric  lamps  to  burn  nine  years  or 
much  longer,  but  the  cost  of  operating 
such  lamps  would  be  excessive.  Lamps 
are  designed  to  give  approximately  one 
thousand  hours  of  continuous  light  with  a 
minimum  consumption  of  electricity  for 
any  given  amount  of  light.  To  make  a 
lamp  last  longer  it  is  necessary  to  put 
more  material  into  the  filament  and  it  then 

requires  more  current  to  heat  it  to  the 
required  temperature. 

$10  Additional   Cost 

For  example :  A  customer  might  save 

5  cents  per  lamp  by  buying  a  carbon  fila- 
ment instead  of  a  modern  tungsten  filament 

lamp,  but  the  cost  of  operating  it  would 
be  much  more.  At  10  cents  a  kilowatt 

hour  it  costs  a  customer  $5  to  burn  a  50- 
watt  tungsten  lamp  one  thousand  hours, 
and  it  would  cost  approximately  $15  to 
burn  a  carbon  filament  lamp  giving  the 
same  amount  of  illumination.  In  other 

words,  to  save  5  cents,  the  customer  would 
be  obliged  to  spend  $10  more  to  get  the 
same  amount  of  illumination. 

Moving   Strips   of   Fabric   Weighed 

Electrically  to  Test  Uniformity 

A  recent  development  in  automatic  elec- 
tric weighing  has  made  it  possible  to  weigh 

a  continuous  web  of  paper,  or  other  ma- 
terial, as  it  passes  through  the  mechanism, 

which  does  not  touch  the  material  weighed. 
Tuned    Radio    Circuit 

The  principles  underlying  this  process 
are  those  of  the  tuned  radio  circuit.  The 
web  of  material  passes  between  two  parallel 
metal  plates  which  act  as  a  condenser  in 
the  receiving  circuit.  Variations  in  the 
weight  of  the  web  change  the  capacity  of 
the  condenser  and  affect  the  response  of 
the  circuit  to  a  wave  of  controlled  fre- 

quency. These  variations  are  indicated  on 
a  meter,  and  may  also  be  used  to  operate 
machine  controls  by  suitable  relays. 

The  new  weighing  process  is  said  to  be 
of  notable  value  in  maintaining  uniformity 
in  the  weight  of  paper. 

Cause  of  Mouth  Breathing 

Some  people  find  it  difficult  to  breathe 
through  the  nostrils  on  account  of  growths, 
called  adenoids,  in  the  nose.  If  you  have  a 
tendency  toward  mouth  breathing,  let  a 

physician  examine   your   nose  and   throat. 
Adenoids  not  only  obstruct  breathing  and 

weaken  the  whole  system  through  lack  of 
adequate  air,  but  they  also  press  upon  the 
blood  vessels  and  nerves  of  the  head  and 
interfere  with  normal  brain  development. 
Moreover,  they  interfere  in  many  cases 
with  the  hearing,  and  in  general  hinder 
activity  and  growth. 

Affects   Early    Development 

The  removal  of  adenoids  is  simple,  and 
carries  with  it  only  temporary  pain  and  no 
danger.  Some  physicians  claim  that  the 
growths  disappear  in  later  years,  but  even 
if  that  is  true,  the  physical  and  mental 
development  of  earlier  years  is  lost,  and 
the  person  is  backward  in  the  struggle  for 
life  and  achievement. 

Gas  Now  Used  as  a  Refrigerant 

Gas — long  used  for  lighting  only,  but 
which  can  now  be  used  wherever  heat  is 

necessary  in  the  home  or  industry — has  en- 
tered the  new  field  of  refrigeration.  Gas- 

fired  refrigerators  are  now  on  the  market 
which  utilize  gas  fuel  for  expanding  the 
refrigerant,  which  is  ammonia  or  some 
other  gas  of  like  properties. 

The  principal  points  claimed  for  gas-fired 
refrigeration  are  absence  of  moving  parts, 

quietness,  of  operation  and  low  cost  of 
service. 
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Efficient  Sound  Projection 
By   R.    H.    McCullough 

Supervisor  of  Projection,  Fox  West  Coast  Theatres 

PERSONALLY  I  have  watched  hun- 
dreds of  projectionists  putting  on  a 

show.  Some  were  good,  some  aver- 
age, and  a  few  poor.  One  can  usually  tell 

if  the  show  is  going  to  be  a  "flop"  with 
sound  and  projection  and  general  running 
routine.  A  performance  can  be  rehearsed 
too  much,  the  same  as  a  prize  fighter  can 
do  too  much,  training.  He  is  overconfident 

and  becomes  careless,  because  of  mechani- 

cal routine.  I  have  seen  many  projection- 

ists work  sixty  hours  without  sleep,  in- 
stalling equipment  in  a  new  theatre,  and 

yet  on  opening  night  run  the  show  to  the 
entire  satisfaction  of  everyone  concerned. 

But  now  it  is  entirely  different.  Sound 
pictures  require  greater  attention. 

Projectionists  and  managers  have  been 
in  the  habit  of  waiting  until  the  last  minute 
before  rehearsing  premiers,  and  have 
worked  a  few  nights  and  days  up  to  the 
opening  hour  of  the  show.  This  must  be 
discontinued.  Projectionists  must  step  into 
the  projection  room  on  opening  nights  well 

rested  and  in  good  shape — otherwise  the 

performance  may  be  a  complete  "flop." 

All  sound  projector  systems  are  provided 
with  a  means  for  controlling  the  volume 
of  the  sound — a  fader.  The  face  of  the 
fader  box  is  divided,  one  side  being  red 
with  fifteen  numbers,  and  the  other  side 
white  with  fifteen  numbers,  each  number 
corresponding  to  one  resistance  coil,  so 

that  when  the  pointer  is  retarded  or  ad- 
vanced one  number  it  has  cut-out  or  cut- 

in  one  of  the  resistance  coils.  It  is  im- 
perative that  the  fader  contacts  be  kept 

perfectly  clean  at  all  times. 
Let  us  analyze  this  unit  of  equipment  as 

shown  in  the  accompanying  illustration. 

Switch  No.  1  is  for  the  purpose  of  cutting- 
out   the   fader   in   case   of  trouble.    Switch 

No.  2  is  used  when  three  sound  projectors 

are  equipped  with  sound.  No.  3  fader  con- 
tacts are  connected  to  30  short  coils  of 

resistance  wire  in  a  circle  around  a  metal 

disc  (No.  4).  Arm  No.  5  receives  current 
from  disc  No.  4  through  contact  No.  7 
to  the  resistance  coil  contact,  with  resist- 

ance in  series  with  the  pick-up  circuit. 
No.  6  represents  the  locating  arm,  positions 
and  indentations.  The  locating  arm  carries 

no  current,  but  acts  only  as  a  semi-lock 
to  hold  the  fader  arm  in  position.  No.  9 
is  a  cast  iron  frame  which  has  a  bearing 
for  the  fader  knob  shaft  and  other  work- 

ing parts.  No.  8  identifies  rod  clamps, 
whereby  auxiliary  dummy  faders  may  be 
connected. 

The  terminal  input  blocks  will  be  found 

at  the  lower  part  of  the  fader.  The  pro- 
jector pick-up  circuits  are  connected  to  the 

input  of  the  fader.  The  switching  panel 
to  change  from  disc  to  film  is  located 
either  above  the  master  fader  or  above  the 

film  pick-up  amplifier  on  the  universal  base. 
Note  the  output  terminal  block.  The 

output  leads  are  connected  to  the  first  stage 

of  amplification.  The  factor  is  always  lo- 
cated between  the  projector  pick-up 

circuit  and  the  first  stage  of  amplification. 

Rear   view    of   the    W.    E.    49-A    amplifier, 
showing    input    and    ouiput    transformers; 

also    grid-biasing    resistors. 

In  case  of  trouble  with  the  fader,  cut-out 

the  fader  by  using  switch  No.  1.  The  vol- 
ume may  be  either  increased  or  decreased 

by  the  potentiometer  on  the  main  amplifier. 

Western  Electric  49-A  Amplifier 
The  49-A  amplifier  is  designed  to  bring 

the  level  of  the  electrical  counterpart  o.' the  film  sound  record  up  substantially  to 
the  same  energy  value  as  that  obtained 

from  the  magnetic  coils  of  the  disc  re- 
producer. Note  the  accompanying  sche- 

matic diagram  of  the  49-A  amplifier. 
The  current  for  the  tube  filaments  is 

supplied  from  a  12-volt  source,  and  is 
measured   by    a    series    milliammeter.     The 
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Analytical  photo 
of  W.  E.  fader, 

showing  the  loca- 
tion of  various 

switches,  and  in- 
terior contacts, 

which  are  de- 

scribed in  the  ac- 

companying   text. 
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value  of  this  current  is  adjusted  to  270 

milliamperes  by  a  20-ohm  rheostat.  The 
current  flows  through  the  milliammeter, 
KS-6208,  R-6  20-ohm  rheostat,  through 
239-A  vacuum  tube  filament  No.  2,  through 
R-4,  an  8-ohm  grid  biasing  resistor, 
through  the  filament  of  239-A  vacuum  tube 
No.  1,  through  R-3,  a  24-ohm  biasing  re- 

sistor, and  back  to  the  negative  terminal 
of   the   battery   supply. 

In  order  to  establish  a  definite  ground 
potential  on  the  unit,  the  negative  side  of 
the  battery  line  is  connected  to  a  common 
ground.  The  plate  voltage  is  taken  from 
a  90-volt  supply.  This  is  reduced  to  45 
volts  by  resistor  R-5,  which  has  a  resist- 

ance of  37,500  ohms,  connected  to  the 
plate  of  vacuum  tube  No.  1.  The  phte 
potential  of  the  second  tube  is  supplied 
through  the  primary  winding  of  the  output 
transformer,  T-l,  and  since  the  resistance 
of  the  transformer  winding  is  relatively 
low,  the  effective  voltage  applied  to  the 
second  tube  is  approximately  90  volts. 

The  necessary  negative  grid  potential  for 
the  first  vacuum  tube  is  produced  by  tak- 

ing a  drop  off  the  24-ohm  series  filament 
resistor  connected  in  the  negative  side  of 
the  No.  1  tube  filament.  The  potential 
thus  taken  off  is  approximately  6VL>  volts 
negative.  The  grid  bias  for  the  No.  2  tube 
is  produced  by  tapping  off  the  voltage 

drop  produced  by  a  filament  current  flow- 
ing through  the  24-ohm  series  resistance, 

the  24-ohm  resistance  of  the  No.  1  tube 

filament,  and  the  8-ohm  series  resistance 
connected  in  the  negative  side  of  the  No. 

2   tube   filament.    A   negative  drop  of   ap- 
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Schematic    of    Western    Electric    49-A    amplifier. 

proximately  9.5  volts  is  thus  produced  as 
a  grid  bias  for  No.  2  tube.  The  negative 

bias  will  be  affected  if  the  "F"  batteries 
are  not  fully  charged. 

The  following  action  occurs  during  the 

operation  of  the  49-A  amplifier :  Assume  a 
light  flux  entering  the  photo-electric  cell 
equal  to  the  light  passing  through  un- 

modulated sound  track.  A  steady  current 
of  definite  value  will,  under  this  condition, 

flow  from  the  90-volt  battery  source 
through  the  y2-megohm  coupling  resistor, 
through  the  photo-electric  cell,  and  return 
to  the  battery.  This  steady  current  flowing 
through  the  V^-megohm  resistance  causes  a 
voltage  drop  which  is  applied  to  the  cou- 

pling condenser  and  therefore  to  the  grid 
of  the  first  vacuum  tube. 

The  potential  on  the  grid  of  the  tube 
will  be  increased  or  decreased,  depending 
upon  the  direction  of  the  current  through 

the  Vs-megohm  resistance.  The  grid  po- 
tential will  increase,  because  a  time  inter- 

val is  required  before  any  disturbance  in 
the  grid  circuit  can  leak  off  through  the 
10- megohm  resistor  connected  between  the 
grid  and  condenser  and  to  the  negative 
battery  supply.  It  is  obvious  that  any 

fluctuation  of  current  through  the  Vs- 
megohm  coupling  resistor  will  cause  a 

proportionate  fluctuation  in  the  grid  po- 
tential of  the  first  tube,  the  limiting  factors 

being  the  intensity  of  the  change  and  the 
time  interval,  as  well  as  the  characteristics 

of  the  several  units  comprising  the  cir- 
cuit. 

Any  change  in  the  grid  potential  of  the 

No.  1  tube  will,  of  course,  cause  a  simi- 
lar fluctuation  in  the  plate  current  of  the 

tube.  The  alternating  current  component 
of  the  plate  current  passes  through  the 

1 -microfarad  blocking  condenser,  which  is 
connected  in  series  with  the  primary  side 
of  the  interstage  transformer.  The  A.  C. 
component  will,  of  course,  traverse  the 

primary  windings  and  return  to  the  fila- 
ment of  the  No.  1  tube. 

As  previously  pointed  out,  the  D.  C. 

component  is  supplied  through  the  37,500- 
ohm  resistance.  The  potential  of  the  A.  C. 
component  passing  through  the  primary 
winding  of  the  interstage  transformer  is 
increased  in  proportion  to  the  ratio  of 
transformation  of  this  unit  and  is  repeated 
into  the  grid  circuit  of  the  second  vacuum 
tube. 

The  electrical  pulsations  are  repeated 
through  the  No.  2  tube.  In  the  case  of 

No.  2  tube,  both  the  A.  C.  and  D.  C.  com- 
ponents pass  through  the  primary  winding 

of  the  output  transformer,  as  no  blocking 
transformer  is  required  because  an  iron 

core  in  the  output  transformer,  the  opera- 

t'on  of  which  is  not  affected  by  the  mag- 
netizing current  of  the  D.  C.  component, 

the  transformer  being  designed  to  operate 
under  these  circuit  conditions. 

The  amplified  A.  C.  component  is  re- 
peated through  the  output  transformer, 

and  the  signal  voltage  is  impressed  across 
the  output  terminals  of  this  device.  The 

final  level  of  the  amplified  energy  is  ap- 
proximately 5Db.  when  the  initial  signal 

voltage  is  generated  by  a  normal  photo- 
electric cell  receiving  light  impulses  which 

are  modulated   100  per  cent. 

Testing  Vacuum  Tubes 

ON  many  occasions  it  is  the  duty  of the  projectionist  to  test  vacuum 
tubes  for  internal  short  circuits.  A  pair 

of  headphones  and  a  4y2-volt  C  battery 
are  used  for  these  tests.  The  239-A  vac- 

uum tubes  have  two  heavy  tips  and  two 
lighter  tips.  The  former  are  connected 
to  the  filament,  and  the  latter  are  connected 
to  (the  grid  and  plate. 

Hold  one  testing  tip  to  the  grid  and 
the  other  to  the  plate  terminal  of  the  tube. 
If  the  tube  is  in  good  condition,  no  click 
will  be  heard  ;  but  if  clicks  can  be  heard, 
there  is  a  short  circuit  between  the  grid 

end    the    plate.     Then,    while    still    holding 

one  testing  tip  on  the  grid,  touch  the  other 
to  either  one  of  the  filament  terminals. 
A  click  again  indicates  a  short  circuit. 
Be  sure  not  to  use  a  testing  voltage  higher 
than  the  filament  voltage  of  the  tube  being 
tested,  or  the  filament  may  be  accidentally 
burned  out. 

Some  tubes  develop  sporadic  short  cir- 
cuits which  manifest  themselves  only  now 

and  then.  To  find  such  defects,  one  should 

gently  tap  the  tube  while  testing,  holding 
it  in  a  horizontal  position,  and  turning  it 
around  gradually.  For  such  test  it  will 
be  found  handy  to  use  clips  on  the  ends  of 
the  phone  cords,  which  are  snapped  to  the 
tube  tips,  which  enables  one  to  manipulate 
the  tube  more  easily.  Vacuum  tubes  which 
have  internal  short  circuits  must  be  dis- 

carded immediately. 

Loose   Tube   Bases 

Many  vacuum  tubes  have  been  discarded, 
I  have  found,  because  they  become  loose 

in  their  base,  especially  if  they  are  in- 
serted and  removed  from  the  sockets  fre- 

quently. The  cement  holding  the  glass  to 
the  bakelite  base  sometimes  dries  out  so 
that  the  glass  cracks  and  loosens.  There 
is  then  danger  of  twisting  the  wires  inside 
of  the  base  when  inserting  or  removing  the 
tube  from  a  socket,  and  such  twisted  wires 
would  result  in  a  short  circuit.  Tubes 
otherwise  in  good  condition  may  develop 

this  condition,  but  it  is '  not  necessary  to 
discard  them,  as  a  simple  and  effective 
repair  may  be  readily  made. 
Wrap  a  layer  of  adhesive  tape  partly 

over  the  glass  and  partly  over  the  top 

of  the  base,  as  shown  in  the  accompany- 
ing illustration.  This  will  prevent  the 

tube  from  being  turned  around  in  the  base, 
although  care  should  nevertheless  be  taken 
when  removing  it  and  reinserting  it  in 
the  socket. 

Another  remedy  for  this  trouble  is  to 

scrape' away  the  surplus  cement  protruding 
above  the  base,  and  as  much  as  possible 
between  the  base  and  the  tube.  Then  apply 

some  "New  Skin"  or  collodion,  letting  it 
run  down  between  the  bulb  and  the  base, 
and  permitting  a  liberal  film  to  dry  on 
the    outside    over   both. 

Use    of    Soldering    Irons 

Every  projection  room  where  sound 
equipment  is  installed  should  have  a  good 
electric  soldering  iron  on  hand.  In  am- 

plifier circuits  it  is  absolutely  essential  that 

all  connections  be  mechanically  and  elec- 
trically tight.  If  this  is  not  the  case,  there 

may    be    considerable    loss    of    energy    due 

Methods  of  treating  Idose  vacuum  tubes. 
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MAGNETS 

DIAPHRAGM 

Left:     Magnets    and    diaphragm    of    headphone.      Right:     Headphone    with    cap    and 
diaphragm  of  one  earphone  removed. 

to  high  resistance  joints,  or  reproduction 
may  be  noisy  due  to  loose  connections. 
A  soldering  iron  for  use  on  amplifier 

circuits  must  have  a  long,  narrow  nose  to 
enable  the  user  to  reach  into  places  which 
are  inaccessible  with  a  heavy  iron  ot  a 
kind  used  bv  tinners.    Some  sort   of   rest 

is  necessary  to  lay  the  hot  iron  on  while 
it  is  not  in  use.  Recently  a  serious  film 
fire  occurred  due  to  negligence  in  laying 
down  a  hot  soldering  iron  on  a  rewind 
bench.  It  is  essential  that  such  irons  be 

protected  with  a  hood,  so  as  to  avoid  any 
such  possibility. 

Sound  Projection  Hints 
Recently  I  visited  one  theatre  and  found 

the  sound  volume  to  be  very  low,  during 

the  presentation  of  a  disc  sound  accompani- 
ment. After  a  brief  check  it  was  found 

that  the  fader  contacts  were  very  dirty. 

Cleaning  the  contacts  restored  the  volume 
to  normal. 

During  a  visit  to  another  theatre,  the 
signal  buzzer  in  the  projection  room 

(controlled  from  the  observer's  station  in 
the  audience),  was  picked  up  and  could  be 
heard  in  the  sound  reproduction.  This 
trouble  was  eliminated  by  removing  the 

phone  and  signal,  and  installing  them  else- 
where in  the  projection  room. 

The  success  of  sound  pictures  is  due 

to  proper  presentation  without  interrup- 
tions. It  is  remarkable  how  the  industry 

has  handled  this  new  development  and  has 
achieved  so  much  attainment.  Managers 

know  more  about  motion  picture  projec- 
tion now  than  ever  before.  Not  so  long 

ago,  it  was  a  general  habit  for  a  manager 

to  go  to  the  house  phone,  during  an  inter- 
ruption in  the  performance,  and  request 

the  projectionist  to  give  him  a  detailed  re- 
port about  the  trouble;  but  now  it  is  en- 
tirely different.  The  manager  realizes  that 

during  trouble  in  the  projection  room  the 

projectionist's  time  is  occupied  in  locating 
the  trouble  instead  of  answering  the  tele- 

phone giving  an  explanation  of  the  inter- 
ruption, and  in  many  instances  the  man- 

ager has  greatly  assisted  by  visiting  the 
projection  room,  and  finding  out  the  true 
facts  about  the  interruption. 

With  the  success  of  sound  pictures  comes 
the  elimination  of  many  old  practices.  One 
of  these  items  is  the  ringing  bell  of  the 

theatre  inter-phone.  These  bells  must  be 
muffled,  so  that  they  are  not  an  annoyance 
to  the  audience.  Theatre  patrons  must  not 
be  conscious  as  to  the  certain  operations 
of  the  theatre.  Another  annoyance  to  the 
audience  is  the  signal  system.  We  realize 
the  importance  of  the  signal  system  in 

theatres  where  stage  attractions  are  pre- 

Method    of    testing 

for   noisy   "B" 

battery 

sented.  It  is  imperative  that  all  buzzer 

signals  be  muffled  so  that  they  are  not  per- 
ceptible to  the  audience. 

While  equalizing  the  volume  of  both 
sound  projectors,  it  will  be  found  that  by 
using  the  cut-out  key  on  the  fader  this 
adjustment  can  be  made  much  easier  than 

by  using  the  dial  on  the  fader.  Many  times 
noisy  reproduction  can  be  traced  to  the 

first  tube  in  the  41 -A  amplifier  not  mak- 

ing proper  contact. 
A  rectifier  tube  may  become  paralyzed 

on  high  volumes.  If  the  amplifier  cuts  off 
during  effect  records,  it  would  be  best  to 
check  carefully  the  rectifier  tubes.    Systems 

picking  up  A.  C.  hum  and  mechanical 
noises  from  machines,  and  decided  noises 

picked  up  from  marquee  flashers,  may  be 
eliminated  by  disconnecting  the  ground  to 

the  projector  base  from  the  grounded  side of  the  A.  C.  supply. 

It  is  imperative  that  the  coupling  be- 
tween the  5S5-W  receiver  and  the  horn  be 

kept  perfectly  tight,  otherwise  a  blasting 
noise  will  be  perceptible.  If  the  Movie- 

tone optical  system  lenses  and  exciter 
lamps  are  allowed  to  become  dirty,  the 
quality  and  quantity  of  sound  will  suffer. 

Testing  "B"  Batteries 
Two  45-volt  dry  B  batteries  are  used 

in  the  photo  electric  cell  and  pick-up  am- 
plifier circuit  each  sound  projector  with 

W.  E.  systems.  Although  in  a  few  cases 
dealers  resort  to  the  amperage  test  on  B 
batteries,  such  a  test  means  very  little 
and  does  not  show  their  true  condition. 

The  only  accurate  test  on  B  batteries  is 
a  voltage  test.  Each  cell  must  be  tested 
separately.  B  batteries  should  never  be 
tested  for  voltage  after  they  have  been 
standing  idle  for  some  time,  for  when 

standing  idle  they  recuperate  to  some  ex- 
tent and  during  the  first  few  minutes  of 

their  subsequent  use  they  will  produce  a 
higher  voltage  than  they  will  after  being 
used  for  several  minutes. 

Noisy  B   Batteries 

When  45-volt  B  batteries  drop  down 
to  37  volts,  they  become  noisy.  Even  new 
dry  B  batteries  may  sometimes  be  noisy. 

Noise  in  B  batteries  is  caused  by  fluctua- 
tions in  voltage,  resulting  from  poor  or 

defective  cell  insulation  which  is  not  en- 

tirely moisture-proof ;  by  the  quality  of 
the  compound  used  in  the  cells,  or  by  im- 

purities in  this  compound ;  by  faulty  cell 

construction,  and  by  loose  internal  con- 
struction. 

Every  new  B  battery  should  be  tested 
before  installing  in  the  circuit,  as  shown 
in  the  accompanying  illustration.  Connect 

a  set  of  headphones  in  series  with  a  one- 
microfarad  condenser  across  the  positive 
and  negative  terminals  and  listen  for  noise. 

It  is  imperative  that  a  one-microfarad  con- 
denser be  in  series  with  the  headset.  Be 

sure  that  the  connections  between  battery 
terminals  and  headset  are  perfectly  tight, 

as  any  slight  movement  in  connections 
will  cause  a  noise  in  the  phones,  and  result 
in  incorrect  deduction  from  the  test. 

H  &  C  and  Sunlight  Arc  Lamps 
Arc 

Amper- age Size Kind 50 Positive 

9m/m  x  20" 

Nat'l  H.  I.  White  Flame 
Projector 

Negative 

5/16  x    9" 

Nat'l  Orotip  Cored  Pro- 

jector 

NATIONAL    HIGH    IN- 
75 Positive 

llm/m  x  20" 

Nat'l  H.  I.  White  Flame 
Projector 

TENSITY   PROJECTOR 
COMBINATIONS 

Negative 
11/32  x    9" 

Nat'l  Orotip  Cored  Pro- 

jector 

100-120 Positive 
13.6m/m  x  20" 

Nat'l  H.  I.  White  Flame 
Projector 

Negative 

H  x    9" 

Nat'l  Orotip  Cored  Pro- 

jector 



D ecember, 1929 The  Motion  Picture  Projectionist 29 

RCA  SHOWS  PORTABLE 
SOUND  REPRODUCER 

RCA  PHOTOPHONE,  INC.,  has 
demonstrated  recently  a  new  port- 

able sound  picture  reproducing  apparatus 

which  is  designed  for  use  in  the  educa- 
tional field.  By  means  of  this  portable 

projection  apparatus  more  than  250,000 
schools,  colleges  and  universities ;  200,- 
000  churches,  clubs  and  lodges,  and  the 
large  industrial  organizations  will  be 
enabled  to  provide  the  foremost  lecturers, 
statesmen,  scientists  and  industrialists  in 
sight  and  sound,  bettering,  from  economic 
and  practical  aspects,  the  printing  press, 
lecture  platform  and  radio  studio. 

Technical  Data 

Technically,  the  RCA  Photophone 
portable  sound  picture  reproducing  equip- 

ment consists  of  a  projector  designed  to 
accommodate  standard  35  mm.  film.  The 
projector  is  designed  to  operate  from 
a  power  source  of  110  volts,  60  cycle 
alternating  current,  and  has  a  standard 
sound  film  speed  of  90  feet  a  minute.  A 
picture  6  by  8  feet  can  be  projected  at  a 
distance  of  50  feet;  pictures  of  other 
dimensions  are  possible  with  different 
lenses.  In  all  its  connections,  the  new 

equipment  is  foolproof  with  non-inter- 
changeable plugs  preventing  error  in  con- 

nections. 

Ruggedness  is  an  outstanding  feature 
of  the  new  device.  It  is  capable  of  with- 

standing the  severest  conditions  of_  travel 
and  attendant  vibration,  maintaining  its 
adjustment  at  all  times. 

A.  C.  Throughout 

The  amplifying  system  is  alternating 
current-operated,  adaptable  to  direct  cur- 

rent. Equipment  similar  in  every  detail 
to  'RCA  Photophone  apparatus  supplied 

for  sound-on-film  operation  in  the  world's 
largest  theatres  is  furnished,  including  a 
new  improved  volume  control  allowing 
adjustment  from  zero  to  maximum  in 
steps  of  2  TU.  Rectifiers  furnish  the 
necessary  direct  currents.  One  of  the  ex- 

clusive elements  of  the  equipment  is  ac- 
commodation in  the  amplifier  for  a  second 

projector.  This  arrangement  also  pro- 
vides  a   sound   changeover   switch,   as   in 

regular   theatre    installations,   for   chang- 
ing from  one  projector  to  the  other. 

The  loudspeaker  is  of  an  improved  de- 
sign capable  of  giving  excellent  speech 

intelligibility  in  any  room  or  hall  where 
a  person  speaking  can  be  understood. 
Provision  is  made  for  mounting  the 
speaker  behind  the  picture  screen. 

Similar  to  Theatre  Model 

In  all  its  details,  the  new  RCA  Photo- 
phone  portable  duplicates  the  apparatus 
developed  for  sound  projection  in  the 
theatre  equipments  of  that  company.  The 
picture  projection  element  of  the  system 
insures  an  excellent  screen  picture ;  the 
sound  components  provide  sound,  speech 
and  music  in  perfect  synchronism  and 
with  fine  tonal  quality. 

Because  of  its  standard  design,  the 
RCA  portable  projector  can  accommodate 
any  talking  film  recorder  in  the  present 
development  of  the  art.  A  vast  store  of 
educational   and   institutional   films  is  al- 

i 

Interior    of   RCA   projector 

ready  available;  others  are  now  in  pro- 
duction, and  it  is  a  positive  eventuality 

that,  as  the  greatest  performers  of  the 

world's  stages  have  flocked  to  the  micro- 
phone, so  will  the  geniuses  of  the  arts 

and  sciences  record  their  knowledge  and 

experience. 

Cam  for  Starting-  Line 

J      \ 
Carriage 

Y^Feed  Nut  Lever 14*5=3 

Synchronous  Motor  33%  R.P.M. 

For  80 R. P.M.  Recording  Use 
Round  Belt 

^—Playback  Mfntiny 

Recording  Cutter 

7  -*-     J Mounting 

Perforatedmelt for  Synchronised 
"  Camera 

V/ork 

T 

The  new  Presto  recorder  embodies  many  improvements 

Amplifier   for    RCA   portable 

PRESTO    RECORDING 
MACHINE 

HE  salient  feature  of  the  Presto 

Recording  Machine  is  its  vibration- 
less  construction  accomplished  through  the 

simple  expedient  of  a  belt  drive  separat- 
ing the  power  unit  from  the  recording 

head.  By  this  simple  and  at  the  same 
time  thoroughly  mechanical  construction 
the  need  of  expensive  filtering  devices  so 

necessary  in  geared  constructions — and  at 
best  inefficient — is  at  once  eliminated  and 
there  is  provided  a  smooth,  even,  perfectly 
regular  transmission  to  the  recording 
head  by  which  the  slightest  vestige  of 
vibration  is  eliminated  at  the  essential 

point. 
The  machine  is  available  for  regular 

recording  at  80  r.  p.  m.  or  ZZYz  r.  p.  m. 
for  synchronized  picture  work.  The 
change  over  is  practically  instantaneous. 
The  belt  drive  for  synchronized  work  is 

of  such  design  and  construction  as  to  in- 
sure positively  the  established  ratio  and 

to  maintain  such  ratio  under  any  and  all 
conditions. 

In  fact,  the  construction  is  such  as  to 
make  the  machine  almost  universal  inas- 

much as  any  desired  feed  can  be  made 
available  by  the  simple  substitution  of  a 
pulley  on  the  recording  end. 
A  vital  constructional  feature  is  the 

turntable  tapered  bearing  which  is  self- 
aligning  and  automatically  adjustable  to 
wear  without  the  need  of  end-thrust  take- 
up.  The  bearing  is  a  fit  when  made,  re- 

mains a  fit  and  there  is  no  possibility  of 

any  play  developing. 
A  convenient  feature  is  a  simple  cam 

means  for  establishing  a  positive  cutting 
starting  point.  The  cutter  point  is 
dropped  on  the  wax  at  the  desired  start- 

ing point  and  the  simple  operation  of  set- 
ting a  stop  against  the  cam  face  auto- 

matically produces  the  starting  groove 
and  the  feed  then  proceeds  at  the  pre- 

determined rate.  For  straight  recording 
a  hand  lever  operation  cuts  the  spiral 
groove  at  the  end  of  the  record. 
A  play-back  is  provided  on  the  feed 

slide  whereby  immediate  testing  can  be 
made  without  removing  or  disturbing  the 
cutter  head,  means  being  provided  for  en- 

gaging or  disengaging  either  the  cutter  or 

the  play-back. 
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"  Shield  Grid  "  Amplifiers 
UNTIL  very  recently  but  little  work 

had  been  done  with  the  "shield 

grid"  tube  (four  element),  for  audio  fre- 
quency amplification,  although  it  is  well- 

known  that  this  type  of  tube  does  the  work 
of  two  or  three  ordinary  tubes  in  radio 
frequency  amplification.  The  use  of  a 
shield  grid  tube  gives  rise  to  a  greater 
voltage  amplification  per  single  tube  than 
does  any  other  commonly  known  type  tube. 
We  are  advised  by  some  of  our  engineer 

friends  that  it  is  impossible  to  use  the 

shield  grid  tube  as  an  audio  frequency  am- 
plifier. Despite  this  pessimistic  outlook, 

however,  the  engineering  staff  of  Radio- 
vision  Corp.,  New  York  City,  has  suc- 

ceeded in  amplifying  the  potentials 
generated  as  the  result  of  light  falling  on 
the  elements  of  a  photo  voltaic  cell  (liquid 
filled),  used  in  their  latest  sound  picture 

system. 
By  coupling  the  photo  voltaic  cell  with  a 

low  impedance  transformer  (primary),  the 
secondary  of  which  is  connected  directly 

to  the  control  grid  of  the  tube,  and  there- 
after using  the  conventional  resistance- 

coupled  amplifier,  using  shield  grid  tubes, 
they  have  succeeded  in  building  a  very 

efficient  unit  which  gives  rare  tonal  quali- 
ties. We  are  advised  also  that  the  RCA 

Photophone,  Inc.,  has  recently  built  a  more 

efficient  sound  picture  amplifier  which  em- 
ploys shield  grid  tubes. 

The  advantages  of  shield  grid  tubes  are : 

(1)  the  reduction  of  noises  due  to  inter- 
stage coupling,  (2)  facilitate  the  use  of 

A.  C.  operation  throughout,  avoiding  the 
use  of  cumbersome  batteries  and  their  at- 

tendant care,  and  (3)  amplifiers  built  with 
shield  grid  tubes  require  but  very  little 

space,  as  compared  with  other  type  am- 
plifiers. We  prophesy  at  this  time  that 

the  audio  frequency  amplifiers  of  the  future 
will  be  equipped  with  shield  grid  tubes, 
and  their  introduction  into  projection  rooms 
for  sound  pictures  will  be  a  matter  of 
course. 

Colored  Positive  Stock 

PRIOR  to  the  advent  of  sound  pictures, 

it  was  a  common  thing  for  certain 

portions  of  prints  to  be  dyed  (colored),  in 
order  to  obtain  various  effects  through 

shading.  These  effects  were  intended  to 
enhance  the  pictorial  value  of  the  subject 
being  shown  on  the  screen.  Xow  that  sound 
pictures  have  become  so  popular,  the  lack 

of  colored  films  has  been  the  subject  of  con- 
siderable discussion  among  technical  men. 

Not  that  it  is  impossible  to  produce  colored 
films  with  sound  accompaniment,  but  only 

two  systems  lend  themselves  easily  to  color 

sequences.  These  are  :  ( 1 )  sound  accom- 
paniment   on   discs,    and    (2)    the    variable 

•Conducted  by  SAMUEL  WEIN- 

area  (saw  tooth),  method  recording  such 
as  is  used  by  RCA  Photophone. 

With  the  variable  area  method  of  record- 
ing there  is  no  difficulty  in  reproducing 

sound  from  film  for  the  reason  that  the 

light  from  the  exciting  lamp  passing 
through  the  film  bears  the  same  ratio 

between  the  portion  that  is  almost  all  trans- 
parent and  that  portion  which  is  almost 

entirely  covered  by  silver  emulsion. 
In  the  case  of  the  variable  density 

method,  we  find  that  the  light  passing 
through  the  brighter  portion  (transparent), 
of  the  sound  track  is  much  more  affected 

by  the  dyestuff  in  the  film  than  are  the 

darker  portions  of  the  sound  track.  There- 
fore, the  entire  ratio  of  light  falling  on  the 

photo  electric  cell  is  considerably  de- 
creased as  a  result  of  the  use  of  dyes, 

which  act  as  a  light  filter.  This  filtering 
action  distorts  the  wave  form  of  the  sound 

as  reproduced  by  means  of  the  p.e.  cell. 
Two  methods  of  solving  this  problem 

come  to  mind :  ( 1 )  the  use  of  a  dye 
which  will  permit  the  proper  amount  of 
actinic  light  falling  on  the  p.e.  cell,  giving 
the  maximum  output  in  the  cell  as  a  result 

of  light  passing  through  the  "light  filter" 
(blue  has  been  used  in  experimental  work), 

and  (2)  by  means  of  a  greater  "photo- 
graphic contrast."  thus  securing  a  greater 

change  in  the  p.e.  cell.  Both  methods  still 

are  the  subject  of  considerable  experi- 
mental work,  and  producers  are  bending 

every  effort  to  perfect  a  process  which  will 
insure  consistent  productions  of  film  which 
will  not  distort  the  wave  form. 

Recently  the  Eastman  Kodak  Company 
announced  a  series  of  tinted  stock  which 
was  the  result  of  extensive  research  along 

this  line.  This  Eastman  tinted  stock  repre- 
sents an  advance  in  the  right  direction, 

and  it  is  fairly  certain  that  Eastman 
workers  will  add  materially  to  the  art  in 
the  very  near  future. 

"  Electrified  "  Amplifiers 

THE  modern  trend  for  engineers  in 
talking  motion  pictures  is  the  com- 

plete electrification  of  the  amplifying  units. 

By  "electrification"  reference  is  had  to  the 
entire  elimination  of  batteries.  The  elec- 

trification of  radio  sets  and  amplifiers  is  a 

common  thing  to-day,  but  the  electrifica- 
tion of  amplifiers  for  talking  motion  pic- 
ture systems  is  still  the  subject  of  ex- 

perimental work  by  the  engineering  staffs 
of  the  various  firms  engaged  in  this  field 
of  endeavor. 

The  Exciting  Lamp 

We  have  recently  witnessed  two  methods 
of  battery  elimination  for  this  purpose. 
The  methods  were  (1)  the  use  of  rectifiers 
and  (2)  the  use  of  coarse  filaments  in  the 
exciting  lamp. 

A   prominent   manufacturer  has   recently 

placed  at  our  disposal  a  complete  rectifier 
to  handle  any  current  and  voltages  avail- 

able for  exciting  lamp  by  any  of  the  avail- 
able talking  motion  picture  systems.  This 

rectifier  has  been  in  constant  use  for  over 

a  period  of  several  months,  without  any 
tendency  to  difficulties  on  the  part  of  the 
rectifier,  nor  any  requisite  attendance  on 
the  part  of  the  projectionist  to  this  device. 

The  second  method  is  the  use  of  a  special 
exciting  lamp  made  for  this  purpose.  From 
all  outward  appearances  the  exciting  lamp 
is  that  of  the  conventional  form,  save  for 

details  in  its  filament.  This  special  excit- 

ing lamp  is  fed  from  the  "raw  A.  C." without  any  intermediate  rectification.  It 
was  found  by  experiment  that  a  heavy  or 
coarse  filament  in  the  use  of  an  exciting 
lamp  will  not  correspond  in  illumination 

(not  visibly),  to  the  60-cycle  current,  and 
therefore  will  have  no  effect  on  the  photo 
electric  cell.  It  is  only  the  fine  filaments 
that  can  readily  be  seen  to  vary  with  the 
60-cycle  variations  in  the  line,  and  which 
therefore  affect  the  photo  electric  cell. 

Rectifiers 

The  company  to  which  we  have  already 
referred  in  this  text,  has  designed  a  special 
rectifier  which  we  have  had  under  observa- 

tion for  several  months  in  a  New  York 

City  projection  room.  This  rectifier  was 
designed  to  give  enough  current  to  supply 
the  current  for  the  filaments  of  three  239-A 

■  tf-iftb  wl 
LJ?r,V- 

-*-*'h] 
A         ■ 

W\^Wf^*mi I ,A- 

1',  i    jflj 

Smm&L 

P 

s*j3 

M: klIZ 
i£g^ 

U[ 

S  flfe    sl m£ 

«|r      m
* Mi 

t*% 

S 
Arrows    trace    path    of    film    which    passes 
aperture     boih     laterally     and     vertically. 
New      process      not      yet      perfected      for 

professional    use 



December,    1929 The  Motion  Picture  Projectionist 

31 
tubes  on  the  41-  and  42- A  amplifier  board, 
as  well  as  the  potential  for  the  exciting 
lamp  and  including  the  potential  for  the 
field  windings  on  the  555-W  receiver. 

This  amplifier  gave  no  perceptible  "rip- 
ple" in  the  loud  speaker  unit,  even  though 

the  projectionist  had  his  ear  close  up  to 
the  speaker  unit.  This  has  been  in  use 
for  several  months  and  the  weekly  reports 
are  that  it  gives  satisfactory  results  with 

no  attention  on  the  part  of  the  projec- 
tionist to  this   rectifier. 

Electrified  Amplifiers 

Here  the  amplifier  panel  consists  mainly 
of  a  plurality  of  screen-grid  tubes,  all 
operating  on  A.  C  potentials.  These  tubes 
are  obtainable  in  the  open  market.  The 
circuit  used  is  one  commonly  known  to  the 
engineers  ;  it  is  only  a  matter  of  adapting 
the  tubes  for  the  particular  purpose. 

The  Royal  Amplitone  Corp.  has  recently 
demonstrated  a  commercial  amplifier  using 
this  method  of  electrification  of  amplifiers, 
with  the  circuit  having  been  designed  by 
Mr.  R.   Miehling. 

Special  Methods 

From  a  technical  viewpoint,  it  is  well  to 
remember  that  the  photo  electric  cell  itself 
is  a  rectifier,  and  in  some  special  circuits 
it  is  possible  to  use  the  conventional 
exciting  lamp  fed  from  the  raw  A.  C. 

lines,  with,  of  course,  a  proper  resist- 
ance in  its  circuit  to  adjust  the  proper 

current  to  it.  The  photo  electric  cell 
operates  as  a  rectifier,  and  this  is  connected 
with  an  electrified  set,  with  the  inclusion 

of  a  proper  amplifier  to  further  rectify 
the  A.  C.  ripple  set  up  in  the  photo  electric 
cell  circuit,  from  the  exciting  lamp. 

Riggs  Circuit  Eliminates  Negative  Grid  Bias 
ANEW  amplifying  circuit  of  radically 

different  design  than  any  now  in  com- 
mon use  in  the  radio  and  sound  picture 

field  has  been  demonstrated  in  New  York 

by  Dr.  Alger  S.  Riggs,  who  has  already 
made  many  important  contributions  to  the 

electro-technical  arts.  This  new  system 
eliminates  negative  grid  bias,  according  to 
Dr.  Riggs,  and  several  authorities  in  the 
art  who  were  present  at  the  New  York 
demonstration  substantiated  this  claim. 

The  apparatus,  according  to  a  prominent 
patent  attorney,  does  not  include  the  use 

of  negative  grid  bias,  push-pull  system,  grid 
leak  and  condenser,  neutralization  and 

balancing  and  regeneration.  The  recent 
demonstration  of  this  new  system  showed 
the  use  of  the  Riggs  circuit  with  a  radio 
receiving  set,  but  there  is  no  apparent  good 
reason  why  the  same  principles  may  not 
be  applied  to  the  sound  reproducing 
apparatus. 

Reports  from  the  demonstration  have  it 
that  each  stage  was  tested  with  a  voltmeter 
and  all  revealed  positive  bias.  The 
engineers,  it  was  said,  admitted  that  Dr. 

Riggs  showed  the  circuit  could  do  every- 
thing he  claimed  for  it.  The  following 

general  explanation  was  made  by  Dr. 
Riggs : 

Eliminates  Negative  Bias 

"In  general,  the  system  as  at  present 
conceived  and  evolved  consists  essential- 

ly of  a  fundamental  and  revolutionary 
method  of  securing  amplification  by  the  use 
of  electron  discharge  devices.  Among  other 
things,  the  system  displaces  the  necessity 
of  utilizing  negative  C  bias  throughout.  In 
fact,  in  the  major  portion  of  the  application 
of  electron  discharge  devices  the  electron 
stream  is  not  controlled  by  the  grid  at  all. 

Far   Sound   Pictures 

"The  radio  set  demonstrated  does  not  use 

(a)  negative  C  bias,  (b)  tuned  radio  fre- 
quency and  (c)  grid  leak  and  condenser. 

As  I  demonstrated  it,  the  set  was  in  its 
semi-laboratory  form,  no  production  or 
design  engineering  having  been  applied 

toward  its  completion." 
It  is  claimed  that  the  Riggs  system 

covers  more  than  a  radio  broadcast  re- 
ceiver. Its  sponsors  declared  that,  in  view 

of  the  revolutionary  principles  involved, 
broad  patents  will  be  granted  covering  the 

use  of  the  system  in  radio  receivers,  radio 
broadcast  transmitters,  commercial  radio- 

telephony,  commercial  radiotelegraph)-,  land 
line  telephone  repeaters,  specific  high  ac- 

curacy frequency  measurements,  amplifica- 
tion of  extremely  high  radio  frequencies 

and  motion  picture  sound  recording  and 
reproducing  apparatus. 

alternations,  of  an  A.  C.  source.  In  other 
words,  it  was  found  that  if  a  thin  filament 

is  used  in  the  exciting  lamp,  it  would  cor- 
respond to  the  60-cycle  A.  C.  source ;  but 

on  the  other  hand,,  if  a  husky  filament  is 
used,  it  will  be  found  to  be  insensitive  to 

the  60-cycle  variation,  i.  e.,  optically  speak- 
ing, and  so  the  photo  electric  cell  can  be 

used  in  the  circuit  with  which  a  raw  A.  C. 
is  fed  to  the  exciting  lamp. 

Use    Huskier    Filament 

In  order  to  affect  the  photo  electric  cell, 
the  filament  of  the  exciting  lamp  must  be 

sensitive  enough  to  respond  to  the  60-cycle 
A.  C,  thus  giving  rise  to  a  ripple.  Thin 
filaments  do  respond  in  this  fashion ;  but 
coarse  filaments  do  not.  And  so  the  re- 

placement of  the  thin  filament  by  the  coarse 
filament  is  now  the  subject  of  extensive 
and  intensive  experimental   work. 

We  have  recently  witnessed  a  demon- 
stration where  raw  A.  C.  from  the  source 

of  supply  was  reduced  to  10  volts  and 

about  7J/2  amperes,  in  which  the  horn  pro- 
duced only  a  slight  ripple.  In  fact,  the 

ripple  was  audible  only  if  one  held  his  ear 
very  close  to  the  speaker  unit. 

New  Exciting  Lamp — 
Battery   Eliminator 

SfNCE  the  publication  of  results  of  ex- 
perimental work  looking  to  the  elimi- 

nation of  battery  potential  for  the  exciting 
lamp,  we  have  discussed  with  several 
workers  divers  means  of  accomplishing 
this  end.  Of  the  various  experiments 
tried  and  methods  advocated,  that  which 
we  are  about  to  describe  is,  in  our  opinion, 

the  simplest  of  all  and  the  least  expensive. 
The  principle  involved  in  this  battery 

eliminator  is  the  insensitiveness  of  a  heavy 

filament  in  a  lamp  to  the  ripple,  or  60-cycle 

Eyestrain There  have  been  endless  complaints  at 

different  periods  in  our  history  of  eye- 
strain, headache  and  a  host  of  associated 

evils  due  to  various  optical  defects  which 
we  have  successfully  eliminated.  Let  us 
grant  that  all  these  claims  are  scientifically 
ill-founded.  The  fact  remains  that  a  pa- 

tron who  sits  through  a  picture  well  below 
the  standard  of  optical  brilliance  to  which 
he  has  been  accustomed  will  be  conscious 
of  a  definite  lack  in  the  entertainment  value 
of  the  show.  He  may  not  analyze  it,  but 
his  feeling  of  satisfaction  will  be  impaired 
nevertheless.  If  we  do  not  wish  to  hear 

a  recurrence  of  these  complaints  from  big- 

oted and  prejudiced  quarters,  we  must  rem- 
edy the  defects  which  have  unavoidably 

been  introduced. 
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E. R.P.I.  Acoustic  Bureau 

Serves  Theatres 

ACOUSTIC  analyses  of  more  than 500  theatres  have  been  made  during 
the  last  six  months  by  the  special  acoustic 
department  of  Electrical  Research  Prod- 

ucts under  the  direction  of  S.  K.  Wolf, 

acoustical  expert.  The  work  of  organiz- 
ing this  department  was  started  a  long 

time  ago  but  any  announcement  of  its 
formation  and  operation  has  been  care- 

fully withheld  until  important  fundamental 
research  and  development  work  had  been 

Disc  Pick-up   Process 
(Continued  from  page  23) 

distance  covered  each  side  of  center  by  the 

moving  contact  arm,  the  greater  .will  be 
the  voltage  generated.  But  the  amount 

of  motion  is  limited  by  the  spacing  be- 

tween grooves  on  the  record  and  the  short- 
ening of  the  gap  is  limited  by  the  fact  that 

the  magnetic  field  will  pull  the  armature 
over  to  it  unless  the  rubber  is  made  very 
tight. 

This  action  of  the  magnetic  field  on  the 
armature  is  in  the  nature  of  a  negative 

spring  but,  contradictory  as  it  may  'sound, 
is  not  equivalent  to  mass.  If  the  spring 

action  of  the  rubber  dampers  is  not  suffi- 
ciently strong  to  prevent  it,  sticking  of 

the  armature  will  occur  on  either  side  of 

the  gap,  under  which  condition  the  unit 
is  inoperable.  An  ideal  condition  would 
be  had  if  the  action  of  the  rubber  exactly 
counterbalanced  that  of  the  field  at  all 

points.  This  would  result  in  no  resonant 
frequencies  and  would  show  preference  to 
low  frequencies.  But  such  a  condition 

could  not  be  obtained  except  in  a  labora- 
tory and  even  then  the  adjustment  would 

be  off  in  a  short  time,  as  soon  as  the  rub- 
ber   "set"   a  little. 

Unlike  loud  speakers,  the  dynamic  prin- 
ciple is  not  advantageous  in  pick-ups.  The 

dynamic  speaker  is  capable  of  more  vol- 
ume because  the  amount  of  permissible 

motion  of  the  cone  is  several  times  as 

great  as  that  in  the  magnetic  type.  But 
the  extreme  amplitude  of  motion  of  the 

moving  parts  of  a  pick-up  is  fixed  by  the 
spacing  between  grooves  on  a  record,  and 
the  magnetic  type  is  easily  adapted  to  this 
amount  of  motion. 

After  all,  it  is  immaterial,  from  an  elec- 
trical viewpoint,  whether  the  field  is  varied 

or  whether  the  coils  are  varied.  Alternat- 
ing flux  through  the  coil  is  the  result  in 

cither  case,  and  that  is  what  produces  the 
voltage. 

On  the  other  hand  the  dynamic  principle, 

applied  to  the  pick-up,  is  not  as  good  as 
the  magnetic  type  since,  for  a  given  fre- 

quency, the  value  of  voltage  is  propor- 
tional to  the  amount  of  motion.  This 

means  that  those  frequencies  below  250 
cycles  will  be  slighted  in  reproduction,  the 
same  as  they  are  on  the  record.  But  low 
frequencies  are  cut  with  a  relatively  high 

amplitude!  and  consequently,  in  the  mag- 
netic bridge  type,  these  frequencies  are 

accentuated  because,  unlike  the  dynamic, 

the  voltage  produced  by  the  bridge  prin- 
ciple goes  up  faster  than  the  amplitude  of 

motion. 
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completed  and  until  some  definite  accom- 

plishments could  be  pointed  to. 
The  department  at  present  consists  of  a 

staff  of  17  men  under  Mr.  Wolf's  direc- 
tion. Behind  its  operations  are  the  re- 

search facilities  of  the  Bell  Telephone 
Laboratories  and  the  more  than  750  in- 

stallation and  service  engineers  and  tech- 
nical inspectors  of  Electrical  Research 

Products  who  aid  in  making  surveys  and 
collecting  statistical  material.  In  every 
case  where  an  acoustic  analysis  has  been 
made  the  department  has  offered  detailed 
recommendations  for  treatment  to  over- 

come any  difficulties  caused  by  theatre  con- 
ditions. 

The  department  is  enabled  to  make  sug- 
gestions for  acoustic  improvements,  un- 

hampered by  obligations  to  the  use  of  any 
particular  material.  Complete  files  of  data 
on  all  acoustic  materials  are  maintained, 
and  the  particular  material  or  combination 
of  materials  may  be  selected  that  is  best 
adapted  to  the  particular  conditions  in  each 
theatre.  These  conditions  include  a  con- 

sideration of  the  cost  and  appearance  in 
addition  to  the  acoustic  requirements. 

Revise  Reverberation  Figures 

The  work  of  the  acoustic  department  is 
divided  into  two  branches :  analysis  and 

development.  The  first-named  branch  is 
devoted  to  field  work  in  the  practical  analy- 

sis of  theatres  and  in  service  to  the  in- 
dustry. The  latter  is  devoted  to  research 

work  and  the  development  of  acoustic 
knowledge. 
The  work  of  the  development  branch 

has  already  resulted  in  important  findings. 
It  has  been  determined  that  the  time  of 
reverberation  for  best  acoustic  conditions 

in  a  sound  theatre  does  not  correspond  to 
the  figures  which  have  long  been  accepted 
by  acoustic  authorities ;  and  a  new  figure 
has  been  determined.  This  finding  has 
been  checked  by  a  thorough  study  of  more 
than  SO  sound  theatres  which  are  known 

to  possess  excellent  acoustic  qualities,  in 
addition  to  500  theatres  needing  acoustic 
correction.  To  carry  on  its  research  and 
experimental  work  the  development  branch 
has  fitted  a  theatre  in  Brooklyn  as  a  labor- 

atory where  tests  and  examinations  in  good 
and  bad  acoustics  are  now  carried  on. 

"The  most  important  factor  in  good 
sound  reproduction  is  the  time  of  rever- 

beration," declared  Mr.  Wolf  in  describ- 
ing the  work  of  his  department.  "This, 

defined  in  lay  terms,  is  the  length  of  time 
the  sound  remains  audible.  It  is  difficult 
to  give  out  general  rules  for  theatre  con- 

struction and  equipment  because  each 
theatre  presents  an  individual  problem  and 
it  would  be  misleading  to  say  that  any 
single  rule  or  set  of  rules  could  be  applied 
without  exceptions. 

Square  Auditorium   Best 

"Generally  speaking,  the  theatre  with  an 
almost  square  auditorium  reproduces  sound 
with  the  best  results.  The  theatre  in  which 

it  is  most  difficult  to  get  good  sound  repro- 
duction is  the  long,  narrow  theatre  with  a 

low  ceiling.  The  presence  of  rugs  and 
carpets  improves  sound  reproduction  be- 

cause they  not  only  absorb  sound  but  lessen 
the  noise  caused  by  movements  in  the 
aisles.  Seats  can  make  a  great  difference 
in    good    or    bad    reproduction.      Without 

Standard   Equipment 

AND  OTHER  GREAT  CIRCUITS 

si  tciriii     cy   rca   rhctcrhcne, 
INC.,   CN    ALL    RCA    INSTALLATIONS 

WALTER 

*V  PATENT     PENDING  J 

IT  Delivers 

50%  More  Light 

Sharper  Definition 

Perfect  Sound No  Fadeaway 

BRILLIANT     PRCJECTICN 
WITH     LCW    INTENSITY 

The  logical  screen  for  your  theatre 

Write  for  Booklet  and  Sample 

WALKER   SCREEN   CO. 
85— 35th  Street Brooklyn,  N.  Y. 

going  into  a  maze  of  details  we  can  simply 
lay  down  the  general  rule  that  a  seat 
should  be  able  to  absorb  nearly  as  much 
sound  as  an  individual  person.  Heavily 
upholstered  seats  approach  this  condition 
and  permit  good  reproduction  with  either 
large  or  small  audiences,  a  condition  not 
obtained  in  theatres  with  wooden  seats. 

"More  and  more,  we  find,  exhibitors  are 
realizing  the  importance  of  good  sound 
reproduction  and  are  giving  attention  to 
the  factors  that  contribute  to  it.  In  this 

respect  we  are  able  to  offer  them  unbiased 
service.  We  can  make  a  study  of  each 

theatre  individually  and  make  recommenda- 
tions accordingly.  The  requests  for  co- 

operation that  we  are  receiving  from 
theatres  is  the  best  evidence  of  how  much 

appreciation  there  is  for  this  pioneering 
work. 

Notice 

IN  our  advertisement  in  the November  issue  of  THE 
MOTION  PICTURE  PROJEC- 

TIONIST our  address  was  in- 

correctly stated  as  451 — 39th 
St.,   Brooklyn,  N.  Y. 

We  wish  to  direct  attention 
to  our  correct  address  listed! 
below. 

MACY    MANUFACTURING    CORP. 
Largest   Horn   Makers   Supplying 

the  Theatrical  World. 

1451 — 39th  Street,  Brooklyn,  N.  Y. 
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IMPERIAL 
MG  Sets 

akePossiblf 

Standard Imperial    Two    Bearing  M-G    Set 

OF 

QUALITY  PROJECTION 
because  they  contain  several  Im- 

perial features  that  contribute  to 

better  projection. 
This  new  standard  is  the  result 

of  our  effort  to  develop  a  product 

that  would  give  Projectionists  the 

best  results  possible. 

The  following;  are  four  outstand- 
ing features. 

1.  Quiet  operation 
without  vibration. 

2.  Heavy  overload  ca- 
pacity for  short 

periods. 

3.  Constant  voltage  at 
Arc. 

4.  Reliability. 

In       checking       over, 

you     will     find 

that     they     are 
ALL      required 
in   order  to 

render  the  BEST  RESULTS. 

They  are  built  into  Imperial  M-G 
Sets  with  the  result  that  wherever 

Imperial  M-G  Sets  are  used  they 
receive  the  most  enthusiastic 

praise  and  the  highest  endorse- 
ments from   Projectionists. 

They  are  priced  right  and  are 
suitable  for  large  and 

small  theatres.  Fur- 
nished with  ball  or 

sleeve  bearings.  Motors 

up  to  30  HP.  are  self- 
start  type,  requiring  no 
expensive  compensators 
saving  both  first  cost 

and  upkeep.  Imperial 

also  has  a  line  of  Bat- 
tery      Charging 

Imperial  makes  a  complete  line  of  Quiet  *nd  Emergency 
Running  Motors  for  Ventilating  Systems,  Lighting  Equip- 
Pumps,  Elevators,  etc.  ment. 

OUR  BUSINESS 
CREED 

1  Quality 
2  Service 

3  Right  Prices 
4  Courteous 

Treatment 

Distributors  write  for  Territory  Rights 

THE  IMPERIAL  ELECTRIC  CO. 
AKRON Established  1889 

Offices  in  Principal  Cities 

OHIO 

PHOTO-CELLS,  neon  lamps,  special 
■*■  high  vacuum  or  gas  filled  tubes,  and 
noise-free  liquid  grid  leaks,  manufactured 
to  specifications. 

ARGCO  LABORATORIES,  Inc. 
150  West  22nd  Street  New  York  City 

P.  A.   C.  Luncheon  to 
Pres.  Canavan 

{Continued  from  page  20) 

Local  Union  182;  the  practice  of  inviting 
newspaper  picture  critics  to  inspect  a  typical 
modern  projection  room;  the  matter  of 

securing  daily  newspaper  publicity  for  pro- 

jection and  projectionists;  and  the  compil- 
ing and  disseminating  of  general  projec- 
tion information  by  the  Projection  Advisory 

Council. 
The  time  for  the  open  forum  was  un- 

avoidably curtailed,  but  it  would  seem  that 
this  circumstance  did  not  affect  the  success 
of  the  affair  for  the  reason  that  not  a  little 

interchange  of  information  was  accom- 
plished at  the  various  individual  tables  on 

the  floor  during  the  progress  of  the 
luncheon. 

P.  A.  McGuire  of  the  International  Pro- 
jector Corp.  was  the  general  chairman  on 

arrangements  for  the  luncheon,  and  he  was 
materially  assisted  in  his  fine  work  by 

Charles  F.  Eichhorn,  Laurence  Jones,  Les- 
ter Isaac,  and  George  Edwards,  all  of  whom 

are  members  of  Local  Union  306. 

In  addition  to  President  Canavan's  ad- 
dress, there  follows  a  complete  list  of  guests 

who  were  present  at  the  luncheon. 

President   Canavan's  Address 

In  attempting  a  discussion  of  the  im- . 
portance  of  motion  picture  projection,  one 
who  has  been  intimately  associated  with 
this  particular  branch  of  the  motion  picture 
industry  for  many  years  may  be  charged 
with  over-enthusiasm.  It  is  not,  however, 

my  purpose  to  over-emphasize  the  relative 
importance  of  projection  and  the  projec- 

tionist to  this  great  industry  of  which  we 
are  a  part.  Rather  do  I  seek  to  dispel  the 
popular  misconception  of  a  great  number 
of  people  who  through  lack  of  information 
and  understanding  of  the  subject  fail  to 
realize  the  true  importance  and  significance 

of  the  mechanical  presentation  of  the  mo- 
tion picture. 

To  those  of  us  who  have  a  personal  in- 
terest in  this  particular  subject,  there  is 

great  satisfaction  when  we  visualize  the 
tremendous  strides  that  have  recently  been 
made  in  the  development  of  projection 

room  practice  and  equipment.  These  re- 
cent developments  have  been  of  signal 

importance  to  the  millions  of  patrons  of 

the  justly  popular  motion  picture  entertain- 
ment, and  have  given  a  new  impetus  to  one 

of  America's  leading  industries.  Some 

one  has  well  said,  "This  is  the  age  of  elec- 
trical entertainment."  The  vast  patronage 

with  which  the  motion  picture  theatres 
have  been  favored  is  the  greatest  assurance 
that  these  technical  and  mechanical  devel- 

opments have  found  instant  public  favor, 
and  that  developments  of  similar  character 
will  be  received  with  like  satisfaction  by 

the  general  theatre-going  public.  The 
worlds  greatest  research  laboratories,  pre- 

sided over  by  the  outstanding  scientific  and 
mechanical  minds  of  our  times  are  at  the 

present  moment  bending  every  effort  to- 
ward the  development  and  perfection  of 

the  technical  side  of  the  motion  picture  art. 

Already  we  have  assurances  of  the  develop- 
ment of  third-dimension  projection  to  a 

commercially  practicable  point.  The  me- 
chanical development  of  projection  equip- 
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ment  and  projection  practices  is  unques- 
tionably destined  to  play  the  leading  role 

in  the  future  development  of  the  motion 

picture  industry. 
With  the  coming  of  these  vast  changes 

in  projection  room  practice  and  equipment, 
the  members  of  the  projectionist  Local 
Unions  throughout  the  United  States  and 

Canada  are  fully  alive  to  the  great  respon- 
sibilities that  will  devolve  upon  them  and 

are  preparing  themselves  by  intensive  train- 

ing and  study  to  meet  the  changed  and  chang- 
ing conditions  in  projection  problems,  come 

what  may.  The  theatre-going  public,  to 
whom  the  motion  picture  theatre  lias  come 

to  be  an  indispensable  necessity,  and  those 

who  have  hundreds  of  millions  of  dollars 

invested  in  this  industry,  need  have  no  con- 

cern regarding  the  ability  of  the  projec- 
tionist to  cope  with  the  new  projection 

problems. 

To  the  everlasting  credit  of  the  projec- 
tionist, it  can  be  said  that  he  never  shirks 

his  responsibilities.  New  projection  room 

equipment,  no  matter  how  complicated  it 

may  be,  is  always  a  welcome  addition  to 

the  projection  room,  even  though  past  ex- 

perience clearly  indicates  to  him  that  labor- 
atory developed  equipment  brings  with  it 

added  worry  and  work.  The  projectionist 
is  more  of  an  idealist  than  a  working  man. 

He  looks  upon  motion  picture  projection 

as  a  "specialized  art,"  and  is  ever  striv- 

ing to  improve  the  quality  of  screen  enter- 
tainment even  though  it  entails  a  personal 

sacrifice.  The  consciousness  that  the  suc- 
cess or  failure  of  the  entire  screen  per- 

formance is  dependent  upon  his  skill  and 

its  application  in  the  handling  of  the  deli- 
cate projection  equipment,  has  a  natural 

tendency  to  arouse  the  projectionist  to  a 

sense  of  the  great  responsibility  of  his  pro- 
fession. He  approaches  his  task,  not  from 

the  standpoint  of  a  worker  who  is  to  re- 
ceive a  monetary  consideration  in  the  form 

of  wages  for  a  given  number  of  hours  of 
service,  but  rather  from  the  standpoint  of 
an  artist,  mechanically  etching  upon  the 
silver  screen  a  series  of  photographic 
images  that  are  unfolding  to  his  movie 
audience  a  visual  impression  of  a  story 
told  with  the  aid  of  his  mechanical  pen. 
And  at  the  same  time  he  deftly  manipulates 

the  projection  sound  equipment  in  a  man- 
ner so  as  to  give  proper  modulation  to  the 

spoken  voice  in  syncronism  with  the  photo- 
graphic images,  so  that  the  illusion  of  life 

and  voice  in  his  story  book  characters  may 
be  complete. 
The  introduction  of  sound  presented  a 

series  of  problems  that  were  entirely  new 
to  the  projection  field.  To  begin  with,  the 
sound  equipment  had  only  been  subjected 
to  laboratory  tests  prior  to  its  installation 
in  the  theatre.  These  tests  had  been  con- 

ducted under  uniform  and  ideal  conditions, 
by  technicians  who  had  developed  apace 
with  the  sound  equipment. 

But  theatres  could  not  be  re-constructed 
so  as  to  make  them  ideal  for  the  new  sound 
installations.  The  physical  conditions  ob- 

taining in  many  of  the  theatres  were  such 
that  it  was  next  to  impossible  to  achieve 
the  desired  results.  Each  installation  pre- 

sented its  own  particular  problems  that 
could  only  be  solved  after  subjection  to 
practical  tests.  That  the  original  installa- 

(Contin<ued  on  next  page) 

THE  NEW 
POWER  AMPLIFIER 

IN  projecting  sound  to  reach  large  a
s- semblages of  people  in  ball  rooms,  in 

the  open  air,  or  in  rooms  larger  than 

those  in  the  average  home,  the  volume 

transmitted  must  be  greater  than  is  ordin- 
arily attainable,  but  without  the  loss  of 

tone,  quality,  or  fidelity  of  reproduction. 

The  AmerTran  Concert  Hall  Amplifier 

is  distinguished  for  its  exceptional  purity 

of  tone  and  exact  reproduction  of  music 

and  the  speaking  voice  without  distortion 

under  greatly  augmented  volume.  Of 

switchboard  type  construction  with  in- 
terchangeable panel  sections,  it  requires 

a  minimum  of  floor  space.  Being  designed 

for  either  direct  or  remote  operation  the 

amplifier  may  be  located  at  a  distance 

from  the  speaker  and  from  the  radio 

tuner  or  other  input  source  of  audio  fre- 

quency. Entirely  AC  operated;  three 

stages  of  audio  amplification;  uses  the 
new  UX2  50  tubes. 

American  Transformer  engineers  are 

ready  to  give  you  the  benefit  of  many 

years'  experience.  Consult  us  freely — no 
obligation  involved. 
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AMtRTRAN 
(^oncert  <Z7tclLL 

AMPLIFIER 

?RITE  for  Bulletin  1077  contain- 

ing co~  plete  technical  data  on  tha 
AmerTran  Concert  Hall  Amplifier 

Type  2  5  A,  a_  proved  by  the  Under- 
writers Laboratories. 

Licensed  under  patents  of  the  Radio  Corporation  of  America 

and  associated  companies  for  radio,  amateur ,  experimental  and 
broadcast  reception. 

AMERICAN 
TRANSFORMER  COMPANY 
178  EMMET  STREET,  NEWARK,  N.J. 
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ACTODECTORS 
THE  FISHER  THEATRE, 

Detroit,  Graven  &  Mayger, 

Architects,  was  built  by  Fisher 
&  Company  who  spared  no 
expense    in    getting    the    finest    equipment    procurable. 

It  is  significant  that  ROTH  Actodectors — two  of  them  to 
be  exact — were  chosen  to  furnish  direct  current  for  the 

projector  arcs. 
Just  as  this  theatre  exemplifies  all  that  is  fine  in  design, 

equipment  and  construction,  so  does  "ACTODECTOR"  on  a 
motor  generator  mean  clear,  intense,  flickerless  projection  even 
during  changeovers. 

ROTH   BROTHERS  &   CO. 
Division  of  Century  Electric  Company,  St.  Louis,  Mo. 

1400    W.   Adams   St.,   Chicago,    111. 

New  York  Office,  50  Church  St. 

Distributors   in  nil  principal  cities   of   the   world. 

Also   manufacturers   of   electric   light   and   power   plants 

FOR  PERFECT  SOUND  REPRODUCTION  ON  THE  SCREEN 
ENCLOSE  ALL  PORTHOLES  WITH 

F.  S.  C. 
Optical  Crown  Glass  Plates 

Plano-Plano 

Will  Not  Distort Surfaces  With  Precision  Polish 

FISH-SCHURMAN  CORPORATION 
45  West  45th  St.  6364  Santa  Monica  Blvd. 

NEW  YORK  CITY  HOLLYWOOD,  CALIF. 

tions  of  projection  equipment,  for  the  re- 
production and  amplification  of  sound  were 

not  perfect,  is  not  difficult  to  understand. 
After  the  installation  was  made,  the  re- 

sponsibility of  operating  and  maintaining 
the  sound  equipment  became  the  duty  of 
the  projectionist  who  had  little  knowledge 
of  the  complicated  device,  aside  from  a  few 

hours  of  operating  instruction.  This  un- 
familiarity  was  not  due  to  his  indifference. 
There  had  been  no  opportunity  to  secure 
the  technical  information  necessary  or  to 

prepare  himself  for  this  new  responsibility. 
From  the  outset  it  was  apparent  there 
would  be  trouble.  Many  changes  had  to 

be  made  before  the  sound  equipment  meas- 
ured up  to  the  exacting  exhibition  require- 

ments of  the  modern  motion  picture  thea- 
tre. The  projectionists  who  pioneered  the 

introduction  of  sound  have  every  right  to 

feel  a  great  satisfaction  in  the  contribution 
they  made  to  the  development  of  this  art. 

The  men  who  have  solved  these  prob- 
lems in  a  practical  and  highly  satisfactory 

manner  are  to  be  congratulated.  They  are 

deserving  of  the  highest  commendation 
from  the  entire  motion  picture  industry 
for  this  splendid  service. 

The  audience  cannot  be  expected  to  ap- 
preciate the  painstaking  efforts  incorporated 

into  the  work  of  the  projectionist  in  at- 
tempting to  present  for  their  enjoyment  a 

faultless  screen  performance.  How  are 
they  to  know  of  the  projection  problems 
to  be  overcome  in  producing  the  screen 
results  which  they  expect  and  demand? 
They  have  no  means  of  knowing  that  at 
each  performance  more  than  ten  thousand 

feet  of  delicate  film  of  a  highly  inflam- 
mable nature  is  being  driven  through  the 

intricate  steel  projection  mechanisms  at  a 
high  rate  of  speed  and  that  this  operation 
is  repeated  as  often  as  eight  times  in  a 
single  day.  Would  it  matter  if  they  were 
to  know  of  the  intense  heat  to  which  the 

film  is  subjected  in  passing  before  the  con- 
centrated light  rays  and  of  the  conse- 

quences of  even  a  momentary  stoppage  of 
the  film  under  such  conditions.  How  are 

they  to  arrive  at  an  understanding  of  the 
constant  care  and  attention  necessary  on 
the  part  of  the  projectionist  in  caring  for 

the  equipment  so  there  may  be  no  inter- 
ruption in  the  performance?  It  seems  to 

me  that  a  proper  appreciation  of  the  work 
of  the  projectionist  by  the  theatre  patron, 
and  by  others  who  should  be  better  in- 

formed, will  not  be  forthcoming  until  we 
have  succeeded  in  dispelling  the  popular 
misconception  that  the  duties  of  the  pro- 

jection room  staff  are  to  operate  and  care 
for  electrical  and  mechanical  devices  which 
are  automatic  in  operation  and  require  but 
scant  attention. 

No  attempt  will  be  made  by  me  to  stress 
the  mechanical  ability  of  the  capable  pro- 

jectionist. Neither  shall  I  dwell  upon  the 
requisite  understanding  of  electrical  phe- 

nomena which  is  indispensable  to  the  solu- 
tion of  projection  room  problems.  Of  his 

familiarity  with  the  principles  of  optics,  I 
shall  only  say  that  without  this  knowledge, 
the  splendid  image  definition  which  is  char- 

acteristic of  the  finished  screen  perform- 
ance would  be  impossible  of  attainment, 

and  the  beautiful  photographic  results  of 
the  skilled  cameramen  would  be  wasted. 

It  is  true,  of  course,  that  an  able  pro- 
jectionist   must   be    a    good    mechanic    but 
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it  does  not  naturally  follow  that  a  good 
mechanic  would  be  an  able  projectionist. 
My  impression  of  the  matter  is  that  real 
showmanship  is  one  of  the  most  essential 
qualities  for  the  real  projectionist.  He 
must  be  show-minded  in  all  that  the  term 
implies,  with  a  background  of  theatrical 
experience  which  will  imbue  him  with  that 

theatrical  spirit, — "The  show  must  go  on," 
no  matter  what  may  happen.  No  amount 
•of  academic  training  alone  could  possibly 
produce  an  outstanding  projectionist.  The 

■essentials  for  good  projection  are  not  to  be 
learned  out  of  books  alone.  True,  the 
theoretic  approach  will  be  of  value  to  the 
novice  and  will  be  highly  beneficial  to  the 
experienced  projectionist ;  no  man  ever 
lived  who  knew  as  much  as  he  ought  to 

"know.  When  a  man  reaches  the  point 
where  he  imagines  he  has  all  the  knowl- 

edge he  needs,  it  is  a  certain  indication 
of  his  need  of  it. 

Physical  conditions  in  the  construction 

of  a  theatre  necessitate  locating  the  pro- 
jection room  at  some  point  remote  from 

easy  access.  It  seldom  has  visitors.  In- 
deed, the  larger  theatres  are  strict  in  en- 

forcement of  the  rule  forbidding  visitors  in 
the  projection  room.  In  many  cities  there 

are  ordinances  which  forbid  any  but  a  li- 
censed projectionist  from  entering.  As  a 

result  the  projection  room  is  a  sort  of 
mystery  place  little  known  to  the  average 

person.  The  projectionists  live  a  hermit's 
existence  while  on  duty  and  find  their  time 

well  occupied,  especially  so  since  the  ad- 
vent of  the  audible  film  which  requires 

constant  care  and  attention. 

When  sound  is  recorded  on  disc,  the  pro- 
jectionist must  be  constantly  apprehensive 

of  mishaps  for  the  reason  that  once  the 

film  and  recorded  disc  are  out  of  syncroni- 
^ation,  the  performance  is  utterly  ruined, 
as  there  is  no  practical  method  yet  devised 

to  re-syncronize  the  disc  and  film.  No 
mishap  occurring  in  the  projection  room 
•causes  the  consternation  that  is  occasioned 
when  disc  and  film  are  not  in  syncronism. 
Sometimes  the  projectionists  are  at  fault, 
hut  more  often  the  fault  lies  in  some  defect 

in  the  film,  the  disc,  or  the  mechanical  at- 
tachment. It  is  to  be  expected  that  the 

projectionist  will  be  blamed  for  any  mis- 
hap which  may  occur,  especially  by  the 

audience.  In  the  many  years  that  I  have 

"been  connected  with  the  theatre,  I  have 
never  witnessed  any  mishap  which  so 
thoroughly  irritates  the  audience  as  does 
an  interruption  in  the  showing  of  a  sound 
subject.  Under  such  a  condition  the 

audience  becomes  restless  and  gives  full 
expression  to  their  feelings  in  no  uncertain 
manner. 

Not  so  long  ago  the  entire  projection 
room  equipment  for  the  finest  theatre 
could  have  been  purchased  at  a  cost  of 

less  than  $5,000.00;  while  today  suitable 
equipment  may  reach  a  cost  of  $50,000.00. 
This  latter  sum  would,  a  few  years  ago, 
have  been  sufficient  to  have  paid  the  en- 

tire cost  of  building  and  equipping  through- 

out an  entire  theatre  of  goodly  propor- 
tions. It  is  a  pleasure  to  note  that  the 

better  class  of  theatres  have  at  last  come 

to  a  realization  of  the   importance  of  the 

(Continued  on  next  page) 

2.5    BI-FOCAL 
Super -Lite   Projection 
Lens 

Adjustable 
FOR  BOTH   SILENT 

AND    SOUND    FILM 

i/2    &  3/,'   Variation  in  E.  F. 

AS  the  name  implies  this  new  construction  offers  the  projec- 
tionist everything  he  has  been  looking  for;  two   focal 

lengths  in  one  construction. 

By  rotating  the  ring  on  the  lens  mount  the  size  of  the  image 
on  the  screen  can  be  increased  or  decreased  instantly  to  take 
care  of  the  difference  between  sound  and  silent  film.  At  the 

same  time  an  automatic  shifting  of  the  center  of  picture  on 

screen  with  sound  film  is  provided  for. 

These  features  have  been  made  part  of  the  F/2  BiFocal 

Super-Lite  with  no  sacrifice  of  the  well-known  perfect  qualities 
of  the  Super-Lite  which  has  been  used  by  the  best  projectionists 
for  the  last  seven  years. 

h  '■- 

PROJECTION    OPTICS    CO.,   INC. 
330  Lyell  Ave. 

ROCHESTER,  N.  Y. 

U.  S.  A. 
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COLOR 
at  the  price  of 

black-and-white 

JLASTMAN  Sonochrome  Tinted  Positive 

Films  were  developed  specifically  to  add 

color  to  sound  pictures  at  low  cost.  They 

do  just  that.  The  sixteen  subtle  atmos- 

pheric tints,  bringing  new  color  moods 

to  the  screen,  are  so  adjusted  that  they 

give  unusually  faithful  sound  reproduc- 

tion. Yet  the  films  cost  no  more  than 

ordinary  black-and-white  positive. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

Complete  your  sound  equipment  with  a 

"BEST" 
Rewind    Pulley 

Takes  the  place  of  space  collar  on  Reel 

shaft — Crank    is    not    Removed 

Manufactured  by 

BEST   DEVICES    CO. 
2108  PAYNE  AVE. 

Prist  13.00  at  all  dealers 
CLEVELAND,  O. 

projection  room  and  are  furnishing  ade- 
quate and  modern  projectors  and  equip- 
ment, which  enables  the  projectionist  to 

produce  proper  screen  results.  It  is  to 
be  regretted  that  many  theatres  are  still 
using  inadequate  and  antiquated  equipment. 
Good  projection  requires  good  projectors. 
Poor. screen  results  will  do  more  to  injure 

a  theatre's  reputation  and  patronage  than 
any  other  single  factor.  Bad  projection 
and  good  business  are  never  companions. 
Show  me  a  theatre  where  proper  projec- 

tion standards  are  not  maintained,  and  I 
shall  show  you  a  theatre  where  business  is 
in  the  same  category  as  its  projection. 

In  closing,  may  I  not  express  the  hope  that, 
in  the  not  far  distant  future,  there  may  be 
a  better  understanding  and  appreciation  on 

the  part  of  motion  picture  audiences  of  pro- 
jection and  its  importance  in  presenting 

and  emphasizing  the  visual  and  audible 
artistry  of  the  production  staff  that  has 
been  so  painstakingly  incorporated  into 

the  production  by  the  director,  the  camera- 
man, the  actor  and  the  technician.  A 

proper  understanding  of  "projection,  a 
specialized  art"  will  add  immeasurably  to 
one's  appreciation  and  enjoyment  of  the 
performance.  I  want  to  caution  all  of 

you  who  are  projectionists  against  ever 
being  satisfied  with  projection  mediocrity. 
There  is  always  room  for  improvement, 
no  matter  what  has  been  accomplished. 
Perfection  in  projection  has  not  been 
achieved,  irrespective  of  the  splendid  prog- 

ress that  has  been  made.  Let  all  of  us 
who  are  interested  in  the  advancement  of 

the  science  of  motion  picture  projection  re- 
dedicate  our  purposes  to  the  continuance 
of  the  drive  for  better  projection,  a  drive 
not  rooted  in  selfishness ;  an  effort  not  in 
the  interest  of  personal  gain,  but  a  con- 

tribution to  the  motion  picture  industry 
through  co-operation  and  good  will.  Let 
us  spare  no  effort  to  enhance  the  value  of 
the  motion  picture  as  an  art  by  earnestly 
and  constantly  striving  for  greater  appre- 

ciation of  motion  picture  entertainment 
through  the  application  of  the  scientific 
principles  and  practices  which  produce  the 
highest  standards  of  motion  picture  pro- 

jection, thus  giving  increased  pleasure  and 
satisfaction  to  the  millions  of  motion  pic- 

ture patrons,  whose  goodwill  and  patron- 
age are  indispensable  to  the  future  develop- 

ment and  permanence  of  the  entire  motion 
picture   industry. 

List  of  Guests 

Harry  Abbott,  L.  307;  P.  M.  Abbott, 
M.  P.  News;  Joseph  Abrams,  Le  Roy 
Andrews,  Boston;  George  S.  Applegate, 

ERPI ;  John  Armitage,  L.  485  ;  L.  R.  Baird, 
L.  384;  Frank  Baker,  Wash.,  D.  C; 
Donald  Ball,  L.  329;  Thad  Barrows,  Pres. 
L.  182 ;  J.  D.  Basson,  L.  306 ;  M.  C.  Batset, 
RCA  Photophone;  Milton  Berkowitz,  L. 
306;  J.  Bernheimer,  Wash.,  D.  C. ;  A. 
Bernstein,  Publix ;  Edward  Black,  L.  203 ; 
Lester  Bowen,  Int.  Proj.  Corp.;  James 

Burke,  L.  182;  S.  R.  Burns,  Int.  Proj. Corp. 

Also  James  R.  Cameron,  Pres.  William 
Canavan  of  the  I.  A.  T.  S.  E.,  Fred  Castle, 

L.  306;  Joe  Ciffre,  Nat.  Thea.  Supp.  Co.; 
Joseph  Clayton,  L.  306;  H.  C.  Conrad, 
Leo  Cowley,  George  Cushing,  L.  485 ; 
Frank  R.  Day,  L.  306;  Oliver  De  Freitas, 
E.  De  Hart,  L.  384 ;  George  De  Kruif,  Nat. 
Thea.    Supp.    Co.;    Fred    J.    Dempsey,    1st 
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V-P  of  I.  A.  T.  S.  E. ;  Albert  De  Titta,  L. 
384 ;  Harry  Dignam,  Asst.  Pres.  of  I.  A.  T. 
S.  E.;  H.  Dulborger,  L.  384;  John  Eber- 
son,  architect ;  E.  Ederhart,  L.  384 ;  George 
C.  Edwards,  L.  306;  Charles  F.  Eichhorn, 
L.    306;    John    D.    Elms,    Fox    Grandeur; 
B.  A.  Erickson,  Elisha  Evans,  L.  384. 

Also  James  J.  Finn,  Motion  Picture  Pro- 
jectionist; Charles  Fossa,  Boston;  J.  E. 

Francis,  RCA  photophone;  A.  B.  Freeman, 
William  Friedman,  Ray  Gallo,  N.  D. 
Golden,  Asst.  Chief  M.  P.  Div.,  U.  S.  Dept. 
of  Commerce ;  Sam  Glauber,  Publix ; 
Arthur  Gray,  L.  182;  Benjamin  Green,  L. 
307;  B.  F.  Greene,  Dept.  of  W.  G.  &  E., 
N.  Y.  City;  Herbert  Griffin,  Int.  Proj. 
Corp. ;  John  Griffiths,  C.  F.  Grishaber,  John 
Gulfo,  L.  384 ;  Peter  Haller,  J.  A.  Harding, 
H.  V.  Heck,  John  M.  Hobley,  L.  4;  E. 
Hoffman,  Hoffman  &  Soons  Co. ;  Fred 
Holby,  L.  4;  Max  Hollander,  L.  306;  J.  J. 
Hopkins,   Publix;   T.  L.   Hopkins,   Wash., 
D.  C. ;  Willard  Howe,  M.  P.  Review ;  W. 
C.  Hubbard,  Treas.  S.  M-  P.  E. ;  Charles 
Humphrey,  Lester  Isaac,  Pres.  Projec. 
Adv.  Council ;  Horace  Johns,  and  Larry 
Jones,  Sec.  P.  A.  C. 

Also  Sam  Kaplan,  Pres.  L.  306; 
Lawrence  Katz,  L.  488;  Otto  Kafka,  L. 
306 ;  T.  C.  Kennedy,  Sam  Kessler,  L.  329 ; 
E  .T.  Keyser,  M.  P.  Today ;  A.  Kindleman, 
R.  C.  Kneur,  Fred  Krause,  L.  4;  Louis 
Krause,  I.  A.  Pa.  representative ;  W.  C. 
Kunzmann,  Nat.  Carbon  Co. ;  W.  D.  Lang, 
Mgr.  Claim  Dept.  I.  A.  T.  S.  E. ;  Charles 
Levin,  Albert  Linde,  L.  4 ;  Boone  Mancall, 
Motion  Picture  Projectionists;  Frank  Man- 

drake, L.  384;  P.  A.  McGuire,  Int.  Projec. 
Corp. ;  Dr.  T.  McGuire,  W.  C.  Michel,  Int. 
Projec.  Corp.;  John  Miller,  L.  384;  J.  A. 
Milligan,  Associated  Publications ;  George 
Miles,  L.  329;  B.  Morel,  L.  306;  Morris 
Moriarity,  L.  273;  Dr.  Morton,  N.  Y.  C. 
Health  Dept. ;  H.  B.  Mourier. 

Also  Charles  Parshley,  Cambridge;  Joe 
Pelso,  Louis  Pirovano,  Boston;  Major  A. 
Rasmussum,  Vocalite  Screen  Corp. ;  A.  L. 
Raven,  Raven  Screen  Corp. ;  F.  H.  Richard- 

son, W.  C.  Ricks,  Wash,  D.  G;  P.  D. 
Ries,  Joseph  Rosen,  Boston ;  Morris 
Rotker,  L.  306;  G.  C.  Rowe,  Sam  Rubin, 
L.  488;  Irving  Samuels,  Automatic  Devices 
Co. ;  Henry  Schmidt,  L.  306 ;  C.  H.  Secor, 
S.  A.  Seifert,  L.  203 ;  Alvin  Seiler,  Edward 
P.  Shalley,  M.  Shankman,  Ben  Shylen, 
Assoc.  Publications ;  H.  Silverberg,  L.  306 ; 
Will  C.  Smith,  F.  V.  L.  Smith,  J.  E. 
Soons,  Hoffman  &  Soons  Co. ;  Wesley 
Stanger,  M.  P.  Review;  B.  Stern,  L.  306; 
Harold  Stern,  L.  550;  Hirsch  Stern,  L.  306; 
Morris  Sternberg,  L.  306;  J.  E.  Stewart, 
F-P-L;  E.  T.  Stewart,  L.  306;  Frank  J. 
Storty,  Wash,  D.  C. ;  Frank  Sutton,  L.  550. 

Also  Simon  Terr,  L.  306 ;  Charles  Thide, 
Lawrence  Tiferlip,  Int.  Photog. ;  Lewis 
Townsend,  Rochester,  N.  Y, ;  Charles 
Travis,  Schenectady;  Benjamin  Turner,  L. 
306;  Frank  Vogel,  L.  550;  W.  E.  Waddell, 
Fox  Grandeur ;  George  Wedmeyer,  L.  384 ; 
Lyle  Wheeler,  L.  306;  William  Widman, 
L.  306;  H.  C.  Wille,  S.  Winick,  L.  306; 
William  Wolfe,  L.  329;  John  E.  Wood,  L. 
384;  and  H.  Youngswick. 

THE     BURT     REPRODUCER 
FOR   TALKING   MOTION   PICTURES 

NEW  MACY  UNIT 

The  Macy  Manufacturing  Co.  of  Brook- 
lyn, N.  Y,  announces  a  new  style  ex- 

ponential air  column  horn  for  public  ad- 
dress and  sound  reproduction  purposes. 

This  new  type  is  known  as  Model  S-72  and 
was  developed  for  theatres  and  auditoriums 
seating  less  than  500.  .  According  to  its 
makers,  this  latest  horn  development  will 
give  ample  sound  and  is  particularly  suited 

for  delivering-  excellent  speech  results. 

Burt  Reproducer  on  Powers  Projector 

Features 

Synchronous  Motor  Drive  (110  or  220  volts,  50  or  60  cycles).  Pre- 
vents variation  in  speed  from  variation  in  line  voltage,  or  projection 

load. 

The  Super  Cells  used  require  only  two  stages  in  head  amplifier,  hence 
less  distortion. 

Ease  of  Threading.  When  running  disk  or  silent,  the  Sound-on-Film 
unit  is  not  threaded.  Sound-on-Film  threads  as  easily  as  through  a 
Powers  gate. 

Turn  Table  Is  Accessible,  being  up  high  at  the  side  of  the  machine. 
Easy  to  Install.  Installation  can  be  made  by  the  ordinary  operator, 

and  wire  man. 
Projector  Head  is  driven  by  its  main  drive  gear  and  is  not  required  to 

drive  any  part  of  the  sound  equipment. 
Only  Three  Shafts:  (1)  Motor  Drive  Shaft,  (2)  Sound  Film  Shaft, 

(3)  Disk  Table  Shaft. 
Variable  Speed  can  be  used  for  making  schedule  by  driving  the  head  off 

the  Powers  Motor,  when  running  silent.  Change  from  synchronous 
drive  to  variable  speed  drive  requires  about  ten  seconds. 

No  Universals — No  flexible  couplings,  flexible  shafts,  or  long  unsup- 
ported shafts  are  used,  as  these  produce  tremolo. 

Fire  Hazard  Is  Decreased  by  use  of  this  equipment.  Failure  of  take-up 
does  not  cause  film  to  pile  up  in  light. 

Write  for  Bulletin  No.  291 

Formerly  Manufactured  by 

R.  C.  BURT  SCIENTIFIC  LABORATORIES,   Pasadena,  Calif. 

Now  Manufactured  by 

BELTONE     CORPORATION,     LTD. 

9035  VENICE  BOULEVARD,  LOS  ANGELES,  CALIF. 

PREVENT    STOPS 

GRIFFIN  FILM  CEMENT  Mfr,t?Tbuc^ i  patch  that  stays  stuck 

Specially  Suited  for '  Sound  Prints 

Manufactured   by     F.     B.     GRIFFIN,    OSHKOSH,     WIS. 
FREE    SAMPLE    and    PRICES    on    request 
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The  Poorest  Show 
needs  the 

loudest  ** barker" 

And  the  loudest  "barker"  rarely  hesitates  in 
the  size  of  his  claims — 

Buyers  of  equipment  are  shrewd.  Value 

needs  no  "barker."  Performance  is  earned 

thru  years  rather  than  words. 

Popularity  is  won  rather  than  awarded. 

WATCH 

«  TRANS  VERTER" 
It  is  its  own  best  salesman.  It  wins  and  holds 

more  friends  each  year.  Its  sheer  merit  lies 

in  its  almost  endless  years  of  satisfactory  and 

economical  performance. 

Sold  in  the  U.S.A.  by 

The  National  Theatre  Supply  Co. 

Canadian  Distributors 

Perkins  Electric,  Ltd. 

THE  HERTNER  ELECTRIC  COMPANY 

TuSS§pl53 12688    Elm  wood    Avenue  2Pi  Cleveland,    Ohio,    U.    S.    A. 

Exclusive    Manufacturers    of    the    Transverter 

Give  This  to  Your  Friend  —  Have  Him  Fill  It  in  and  Mail  to  us  at  Once 

The  Motion  Picture  Projectionist 
45  West  45th  Street,  New  York  City 
Gentlemen : 

Enclosed  please  find  $2.00  for  which  enter  my  subscription  for  one 

year  (12  issues)  starting  with   issue.   (Two  years,  $3.00.) 

Name      

Street      

City      

Standard    Nomenclature 
(Continued  from  page  22) 

photographic  material.     (2)     The  placing 
of  any  sensitive  surface  under  the  action 
of  light. 

Exterior — A     scene    supposed     to    be 
taken  out  of  doors. 

Fader — A  potentiometer  connected 

between  the  photo-electric  cells  of  two- 
projectors  and  the  vacuum  tube  am- 

plifiers, employed  to  change  over  from 
one  projector  to  the  other  at  the  end 
of  a  reel.  It  is  sometimes  connected  as 

an  inter-stage  coupling  within  the  am- 
plifier systems,  and  in  some  cases  it  is 

also  used  as  a  volume  control. 

Fade-in — The  gradual  appearance  of 
the  picture  from  darkness  to  full  screen brilliancy. 

Fade-out — The  gradual  but  finally 
complete  disappearance  of  the  screen 

image.     (The  opposite  of  fade-in.) 
Farad — Unit  of  measure  of  electrical 

capacity  of  a  condenser.  The  usual  unit 
is  the  microfarad,  or  one-millionth  of  a 
farad. 

Feed  Reel — The  film  reel  from  which 
the  film  is  pulled  by  sprockets  or  other 
means  before  passing  through  the  sound 
or  picture  reproducing  or  recording 
mechanism. 

Film — The  ribbon  upon  which  the 
series  of  related  picture  elements  is 
recorded. 

Film-Gate — A  movable  element  which, 
when  in  operating  position  holds  the 
film  in  register  against  the  aperture 

plate. 
Filter  Factor — The  factorial  amount 

by  which  exposure  must  be  increased  to 

give  the  same  photographic  effect-  when 
a  filter  is  used  as  when  it  is  not  used. 

(Note:  The  quality  of  the  radiation 
should  be  the  same  in  both  cases.) 

Fixing — Making  permanent  the  de- 
veloped image  in  a  film. 

Flash — A  short  scene,  usually  not 
more  than  three  to  five  feet  of  film. 

Flash-back — A  very  short  cut-back. 
Flat — A  section  of  painted  canvas, 

light  board,  or  the  like,  used  in  building 
sets. 

Focal  Length — The  distance  from  the 
center  of  a  simple  thin  lens  to  the  image 
formed  by  it  of  a  distant  object. 

Footage — Film  length  measured  in feet. 

Frame — (noun) — A  single  picture  of 
the  series  on  a  motion  picture  film. 

Frame — (verb) — To  bring  a  frame 
into  register  with  the  aperture  during  the 

period  of  rest. 
Frame  Line  —  The  dividing  line 

between  two  frames. 

Frequency — The  number  of  repeti- 
tions per  second  of  a  regularly  recurring 

phenomenon  such  as  the  alternations  of 
potential  in  alternating  electric  currents 
or  the  vibrations  which  produce  light 
and  sound. 

Fundamental — The  natural  frequency 
of  oscillation  for  an  electrical  circuit  or 
a  material  body. 

Gain — The   ratio   of  output   energy  to 
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input  energy  of  an  amplification  system, 
usually  measured  in  transmission  units 
or   decibels. 

Gain  Control — A  device  for  varying 
the  gain  of  an  electric  amplifier.  The 
gain  control  commonly  used  in  connec- 

tion with  sound  reproduction  apparatus 
consists  of  a  pure  resistance  so  designed 
that  the  gain  can  be  varied  in  multiples 
of  one  decibel  or  one  transmission  unit. 

Galvanometer  —  An  instrument  for 
measuring  the  intensity  of  an  electric 
current,  for  detecting  its  existence,  or 
for  determining  its  direction.  In  some 
sound  motion  picture  systems,  the  device 
which  converts  a  variable  electric  cur- 

rent into  an  oscillating  beam  of  light. 

Glow  Lamp — A  lamp  containing  a  gas 
which  becomes  ionized  and  glows  when 
the  potential  between  its  electrodes 
reaches    a    critical   value. 

Graininess — The  effect  of  inhomo- 
geneity  exhibited  by  silver  deposits  due 
to  the  presence  of  groups  or  clumps  of 
silver   particles. 

Ground  Noise — Any  noise  due  to  the 
foreign  matter  or  imperfections  in  or 
on  the  film  arising  during  manufacture, 
processing,  or  handling;  does  not  in- 

clude amplifier  or  photo  electric  cell 
noises. 

Guide  Roller — A  roller,  one  flange  of 
which  can  move  in  a  direction  perpen- 

dicular to  the  direction  of  film  motion 
and  so  accommodate  variations  in  width 
of   the   film. 

H 

Hue — Refers  to  the  position  in  the 
spectrum  of  the  dominant  color  quality. 

I 

Impedance — The  property  of  an  elec- 
tric circuit  which  tends  to  oppose  the 

passage  of  current.  Impedance  is  the 
resultant  of  resistance  and  reactance. 

Intermittent  Sprocket — The  sprocket 
which  engages  the  film  to  give  it  inter- 

mittent movement  at  the  picture  aper- 
ture. 

Insert  —  Any  photographic  subject 
without  action,  in  the  film. 

Interior — Any  scene  supposed  to  be 
taken   inside   a   building. 

Iris — An  adjustable  lens  diaphragm. 
Irising — Gradually  narrowing  the  field 

of  vision  by  a  mechanical  device  on  the 
camera,  or  the  projector. 

Joining  —  Splicing  into  a  continuous 
strip  (usually  1,000  feet)  the  separate 
scenes,   titles,    etc.,   of   a  picture. 

K 

Kerr  Cell — A  device  consisting  of  a 
pair  of  electrodes  in  a  liquid  which  in 
an  electrostatic  field  has  the  property 
of  rotating  the  plane  of  polarization  of  a 
beam  of  polarized  light  (used  in  certain 
systems  of  photographic  sound  record- 
ing.) 

L 

Lantern  Picture — Stereopticon  or  lan- 
tern picture.  A  still  picture  projected 

on  the  screen  by  suitable  means. 
Lantern  Slide — (Stereo  Slide) — Stere- 

( Continued  on  next  page) 

«%  4 

ADD  ATMOSPHERE   * 

to  your   "TALKIE"    PROGRAMS 

WITH  A 

BRENKERT  F-7  MASTER  BRENOGRAPH 

A  UNIVERSAL  effect  projector  that 
will  elaborate  your  programs  and 

increase  your  patronage.  At  a  surpris' 

ing  low  cost,  your  "all-talkie"  programs 
will  be  enlivened  with  color,  action, 

effects  and  light  illusions.  Experience 

of  leading  showmen  prove  that  the 

Brenkert  F-7  Master  Brenograph  is  in' 
dispensable  as  a  means  of 

relieving  the  monotony 

of  a  straight  movie 

program.  Write  to' 
day  for  our  special 

literature   regarding  the  Brenkert  F'7 
Master  Brenograph. 

SEND    FOR 

EFFECT   CATALOGUE 

A  complete  stock  of  effect  scene  plates 

to  meet  the  requirements  of  every 

theatre  and  occasion.  These  plates  are 

designed  and  produced  at 
at  the  Brenkert  factory 

for  exclusive  use  in 

the  Brenkert  F-7 Master  Brenograph. 

BRENKERT   LIGHT  PROJECTION  COMPANY 
ST.  AUBIN  AT  EAST  GRAND  BLVD.,  DETROIT,  MICHIGAN,  U.  S.  A. 

The 
PERFECT 
SOUND 
NEEDLE 

Especially 
Designed, 

Manufactured 

and 

Treated 
for 

TALKING 
PICTURES 

SOUND  PICTURES 
DEMAND  SPECIALIZED  EQUIPMENT— 

NEEDLES  must  also  be  specially  manufac- 
tured in  order  to  help  give  that  round,  full 

and  mellow  tone — Wall-Kane  Needles  pro- 
tect    your     records,     eliminate     scratching 

noise,    produce    smooth    and   life-like   tone 
and  retain  their  full  quality  through  the 
entire     record.       A     Perfect    Needle     for^ 
Sound  Projection. 

WALL-KANE  NEEDLE  MFG.  CO 

3922— 14th  Avenue,  Brooklyn,  N.  Y. 
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Why  Not  Try 
THE    NEW 

"Noris-HS" 
LOW   INTENSITY    CARBONS 

You  will  be  pleasantly  surprised  with  the 

Smooth,    Steady    Burning,    Bright    Light 

SEND   FOR    FREE    SAMPLES 

HUGO  REISINGER,  Inc. 
25  MURRAY  STREET NEW  YORK 

THAT    MASTER   TOUCH! 

The  finest  violin  ever  produced  is  so  much  wood  and  gut  and  horse  hair  unless 
played  by  that  master  touch.  And  likewise  with  the  finest  sound-repro- 

ducing system.  Don't  be  satisfied  with  just  average  results.  Apply  that master   touch   by  means   of  the 

SUPER-POWER 

cuAROSTAT 
A  heavy-duty  resistor  instantly  adjustable  to  any  resistance 
value.  Holds  settings.  Available  in  0-10,  25-500,  and 
200-100,000  ohm  ranges.  Handles  250  watts.  Provided  with 
extra  long  nipple  for  mounting  on  slate,  marble,  and,  with 
special  bracket,  on  bakelite  panel.  Especially  desirable  for 
regulating  input  voltage,  compensating  for  fluctuating  line 
voltage.  Also  available  for  all  parts  of  sound-reproducing 
system  requiring  fine  resistance  compensation,  and  for  variable 
speed  control  of  ventilating  fans,  blowers,  projection  machine 
motors,  and  generator  fields. 

WRITE  regarding  this  versatile  device  and  other  Clarostat 
products,  which  will  provide  that  master  touch  in  your 
work.     Remember,   there   is  a   Clarostat  for   every  purpose. 

CLAROSTAT   MFG. 
295-7  N.  6th  St.  :: 

CO.,    Inc. 
Brooklyn,  N.  Y. 

Subscribe    NOW! — At    present    low    rate 
of    $2.00    per    Year 

Keep    Abreast    of    New    Developments    in    Your    Craft 

Scranton,  Pa.,  L.  U.  329 
Annual  Banquet 

THE  annual  banquet  of  Local  Union 329,  Scranton,  Penn.,  was  held  in 
Casino  Hall  in  that  city  on  Sunday, 
November  14th.  The  affair  was  attended 

by  more  than  300  theatre  workers,  com- 
pany officials,  labor  leaders  and  guests. 

Joseph  F.  Wynne,  general  chairman  of 
the  banquet  committee,  opened  the  pro- 

gram and  then  turned  the  gavel  over  to 
Frank  E.  Walsh,  Secretary  of  the  Scran- 

ton Central  Labor  Union,  who  proved  an 
excellent  toastmaster  for  the  balance  of 
the  evening. 

Employer    Lauds    Union 
One  of  the  principal  speakers  of  the 

evening  was  M.  E.  Comerford,  president 
of  the  Comerford  Amusement  Co.,  who 
pledged  the  cooperation  of  his  firm  in  all 
dealings  with  union  labor  and  who  empha- 

sized the  important  role  played  by  union 
(Continued   on   next  page) 

Standard  Nomenclature 
(Continued  from  preceding  page) 

opticon  or  lantern  slide.    A  single  trans- 
parent   picture    designed    for   projection. 

Leader — That  piece  of  blank  film  at- 
tached to  the  beginning  of  the  picture 

series. 

Lens,  Simple — A  lens  consisting  of  but 
a  single  piece  of  glass  or  other  trans- 

parent medium. 
Lens,  Compound — The  combination  of 

a  number  of  simple  lenses. 

Light  Beam — A  bundle  of  light  rays 
which  has  a  cross  section  of  appreciable size. 

Light  Ray— A  stream  of  light  of  in- 
appreciable  cross    section. 

Location — A  place  other  than  a  studio 
selected  for  a  motion  picture  scene. 

Loudspeaker  —  Device  into  which  a 
varying  electrical  current  is  passed  after 
suitable  amplification  and  which  trans- 

forms this  varying  current  into  me- 
chanical vibrations,  thereby  producing 

sound  waves.  Similar  to  those  produc- 
ing the  varying  current. 

M 
Magazine  Valve— The  film  opening  in 

the  magazine  of  a  motion  picture  pro- 

jector. Marker — A  device  for  marking  the 

negative  either  photographically  or  me- 
chanically for  locating  points  of  syn- 

chronism. 

Martens  Photometer  —  The  chief  ex- 

ample of  a  photometer  in  which  polar- 
ization is  used  as  a  means  for  varying 

the   brightness    of   comparison    surfaces. 
Masks — Opaque  plates  of  various  sizes 

and  shapes  used  in  cameras  or  projectors 

to  limit  the  effective  area  of  the  pic- 
ture. 

Mechanical  Filter — A  mechanical  im- 
pedance or  a  combination  of  mechanical 

impedances  so  designed  as,  to  pass  or 

suppress  mechanical  vibrations  of  cer- 
tain  frequencies. 

Micro-Prefix— Meaning  the  millionth 

part  of,  as  in  microfarad,  micro-ampere, 

etc. 
(To  be  Continued) 
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labor   in   the   advancement   of   the    Comer- 
ford  amusement   interests. 

President  Canavan  Stresses  Harmony- 
President  William  F.  Canavan  of  the 

I.  A.  T.  S.  E.  charted  the  progress  of 
Local  Union  329  since  its  formation  and 

congratulated  its  officers  and  members  for 
their  initiative  in  the  matter  of  promoting 
goodwill  between  their  employers  and 
themselves  by  their  consistently  good  work 
and  fair  dealings.  Other  speakers  were 
Attorney  Frank  C.  Walker,  counsel  for 
the  Comerford  Amusement  Co. ;  M.  B. 
Comerford  and  John  J.  Galvin,  both  of 

Wilkes-Barre ;  and  Boone  Mancall,  pub- 
lisher of  The  Motion  Picture  Pro- 

jectionist. Handsome  gifts  were  pre- 
sented to  the  following  I.  A.  officials : 

President  Canavan,  Secretary-Treasurer 
Green  and  Representative  Louis  Krause. 

Local  members  present  at  the  affair  were 
Joseph  F.  Wynne,  George  R.  Miles,  James 
Armstrong,  Samuel  Kessler,  William 

Wolfe,  Frank  Koch,  Robert  O'Connor, 
Robert  Dimmick,  John  DePeep,  John 
Durkin,  Glen  Oinstein,  Harry  Stevens, 
Lester  DeVol,  John  Korkobecz,  Fred  Hopf, 
Thomas  Davis,  Morgan  Walters,  Lawrence 
Linen,  Vincent  Constanzi,  Joseph  Namitka, 
Harry  Litts,  Franklin  Francis,  Charles 
Terotto,  Anthony  Bianco,  Richard  W. 
Jones,  Robert  Jeffrey,  Rocco  Terotto, 
James  Merrick,  Joseph  Dubish,  William 
Kelly,  Chris  Armstrong,  Harry  Granville, 
Jr.,  Ralph  Longo,  Louis  Cliimino,  Edward 
Friedman,  Harold  Prosser,  Thomas  Davis, 
Jr.,  Harry  Granville,  Sr.,  Gerald  Lafferty, 
William  Pantle,  Joseph  Smith,  Edward 
Miles,  Edward  Pantle,  George  Drobnak, 
Donald  Ball  and  Angelo  Greece 
Delegates  from  more  than  a  score  of 

•neighboring  Local  Unions  were  present  at 
the  affair,  in  addition  to  representatives 
from  other  trade  unions. 

Famous  Workers  in  Light 
Have  you  ever  wondered  what  makes  the 

many-colored  band  of  light  around  an  ob- 
ject? The  colors  that  appear  in  the  beveled 

edge  of  a  mirror?  Or  the  broad,  color- 

circles  around  a  light  bulb?  It  can't  be 
direct  reflection  of  color  from  the  object 

glass  or  lamp — when  that  is  white. 
White  light  contains  all  colors.  Passing 

through  glass,  or  reflected  from  any  sur- 
face, rays  are  bent.  In  criss-crossing  each 

other,  the  light  rays  obliterate  parts,  some- 
times all,  of  each  other.  Two  white  rays 

strong  in  red,  may  kill  the  red  in  each  when 
they  cross — and,  white  with  the  red  taken 
out,  'becomes  green !  Thus,  a  white  body 
might  have  a  green  halo  from  its  own  re- 

flected rays.  This  knowledge  the  world 
owes  to  Dr.  Thomas  Young,  of  London. 

Newton's  idea  that  light  was  an  emission 
of  particles  from  the  light  source  was  ex- 

ploded by  Young's  investigation.  Dr.  Young 
said  light,  like  sound,  was  conveyed  by 
waves  set  up  in  the  air.  Just  as  two  sounds 
may  unite  to  make  one  louder  sound,  or  as 
one  sound  may  drown  out  another,  two  light 
rays  may  act  similarly.  When,  as  we 
showed  at  the  beginning  of  this  story,  one 
ray  destroyed  a  color  in  another,  or  all  of 

another,  Young  called  it  "interference" — 
really  a  dark  spot  created  in  the  light  by 
the  uneven  qualities  of  the  rays. 

QUALITY 

The 
INTENSITY 

Type  F  R 

High    Intensity    Arc 
For  Motion  Picture  Projection 

Hundreds  of  successful  installations  tell  their  story  of 

the  best  possible  projection   at  lowest  operating   cost 

HALL   &    CONNOLLY,   Inc. 
24  VAN  DAM  STREET  NEW  YORK  CITY 

SOUND  PROJECTION 
DEMANDS    THE  BEST  PROJECTION  EQUIPMENT 

THE  SUPERIOR  PROJECTOR 
Is  Proving  to  Be  the  Ideal  for  All  Sound  Reproducers. 

Many  installations  of  the  fol- 
lowing reproducers  for  sound 

on  film  or  disc  are  success- 

fully proving  its  adaptation  to 
sound  projection: 

De  Forest  Phonofilm Pacent, 

RCA    Photophone 

Western  Electric 

Etc.,  etc. 

New  Rear  Shutter,  Improved  Framing  Device,  Mask  on  aperture,  combined 
with  its  rugged  construction  eliminating  vibration,  are  SUPERIOR  features 
contributing  to  its  outstanding  success  for  sound  projection. 

Manufactured  by 

COXSACKIE    HOLDING    CORPORATION 
COXSACKIE,  N.  Y.,  U.  S.  A. 
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TRADE    MARK 

A  Simplified,  Dependable  Method  of  Operating 
Curtains  Electrically 

Built  for 

Service 

Truthfully 

Advertised 

Of  course, 

it's 

Guaranteed 

End  View  of  Traveler 

A  complete  unit !     Electric  Operator  and  35-Foot  Traveler, 
complete  for  $150 

THE   ECONOQUIPMENT   MANUFACTURING  COMPANY 
Akron,    Ohio 

Contner-Blue  Seal  Universal  Lens 
Adaptor  and  Aperture  System 

Also  Designed  for  G.  E. 
No.  Pz  Projectors 

Your  picture  always  the 
full  screen  area. 

No  mask  needed  on 

screen.  Optically  cor- rect. 

Used  by  leading  theatres 
in  the  United  States  and 
Canada. 

Used  by  Loews — Publix 
—  Radio-Keith  —  Cen- 

tury Circuit — Wilmer  & 
Vincent  —  Stanley  Cir- 
cuit. 

For  further  information 

ask  your  dealer,  or  write 

Blue  Seal  Products  Co.,  Inc. 
262  Wyckoff  St.  BROOKLYN,   N.   Y. 

"Super-Speeded"    Speech    In 
Unique  Demonstration 

CHANGING  the  rich  bass  tones  of 
a  man's  voice  to  a  high  pitched  mu- 
sical jingle;  completely  reversing  human 

speech  and  inflection;  and  a  motion  pic- 
ture of  a  movie  film  sound  track,  with  the 

accompanying  sound  this  track  represents 
heard  simultaneously,  were  some  of  the 
new  effects  demonstrated  before  a  recent 

meeting  of  the  New  York  Electrical  So- 
ciety by  John  Bellamy  Taylor,  consulting 

engineer  of  the  General  Electric  Company. 

Other  unusual  effects  included  the  trans- 
mission of  speech  over  a  beam  of  light, 

the  use  of  a  neon  light  as  a  short  range 

"narrow  casting"  station,  the  production 
of  sound  from  the  effect  on  a  photo  elec- 

tric cell  of  the  flicker  (too  minute  to  be 
detected  by  the  eye),  in  the  rays  of  a 
flashlight,  and  the  production  in  a  similar 
manner  of  sound  created  by  the  light 
variations  in  a  burning  match. 

Super-Speeded  Speech 

Super-speeded  speech  was  a  spectacular 
effect  made  by  greatly  increasing  the  rate 

at  which  normally  recorded  speech  is  re- 
produced. Mr.  Taylor  used  a  talking  movie 

film  sound  track  of  a  man's  voice.  He  re- 
produced this  at  normal  speed  with  its- 

low  throbbing  pitch.  As  he  increased  the 
speed  at  which  the  reproducing  apparatus 
operated,  the  voice  came  through  in  a 
higher  pitch  and  much  clearer.  As  the 

speed  was  increased  to  one  hundred  per- 
cent above  normal  the  words  ceased  to 

be  intelligible.  At  three  times  normal  speed 

there  was  no  sign  of  words  or  inflection, — 
nothing  but  a  high  pitched  musical  phrase. 
A  unique  method  of  transforming  the 

sound  track  record  on  the  film  into  speech 
was  used  by  Mr.  Taylor.  Ordinarily  the 
transformation  is  made  in  the  projecting: 

machine  where  a  tiny  beam  of  light  shines 
through  the  sound  track  and  directly  into 
an  adjacent  photo  electric  cell.  The  sound 

track  in  the  system  shown  may  be  de- 
scribed as  having  a  serrated  edge  and  be- 

ing of  variable  width.  This  variation  in 
width  of  the  transparent  portion  controls 
the  amount  of  light  that  passes  through 

the  film  and  this  gives  a  current  of  cor- 
responding variation  in  the  photo  electric 

cell. 

Mr.  Taylor  projected  this  sound  track 
onto  the  screen,  where  it  produced  a  visual 

image  of  the  voice,  made  up  of  its  vary- 
ing widths  of  light  and  shade.  There  was 

a  slot  in  the  screen,  and  as  the  varying 
widths  of  light  and  darkness  passed  over 
it,  varying  amounts  of  light  were  passed 
to  a  reflector  working  into  a  photo  electric 

cell  pick-up  actuating  in  its  turn  a  loud- 
speaker unit.  In  this  way  the  image  orr 

the  screen  was  the  controlling  element  in 

reproducing  the  voice. 

Transmitting   Over  Light   Beam 

Picture  of  this  voice  record  and  of  other 

sounds  were  thrown  on  the  screen,  and 
Mr.  Taylor  was  able  to  show  how  the 
quality  and  intelligibility  of  these  changed 
by  increasing  or  decreasing  the  width 
and  position  of  the  slot  which  allowed 
selected  and  restricted  portions  of  the  sound 
track  to  act  on  the  photo  cell. 

"In    transmitting    speech    over    a    light 
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beam,"  said  Mr.  Taylor,  "I  use  a  con- 
stant source  of  light  focused  on  a  mirror 

one  thousandth  of  an  inch  square.  This 
tiny  mirror  is  delicately  suspended  in  a 
magnetic  field  by  means  of  wires.  The 
sounds  to  be  sent  over  the  light  beam  are 
picked  up  by  a  microphone  or  a  magnetic 
pick-up  from  a  phonograph,  and  are 
changed  into  electric  impulses.  The  varia- 

tions in  the  sound  cause  corresponding 

changes  in  the  electric  current.  This  cur- 
rent is  amplified  and  passed  through  the 

wires  on  which  the  mirror  is  suspended. 
The  changes  in  the  current  cause  the 
mirror  to  quiver  and  to  focus  varying 
amounts  of  light  on  the  lenses  that  form 
the  beam. 

"This  light  beam  is  thrown  upon  the  dis- 
tant photo-electric  cell  light  pick-up  device. 

A  target  lens  concentrates  the  light  upon 
the  cell,  wihch  responds  promptly  to  the 

infinitesimal  'flicker'  in  the  light  source 
caused  by  the  sound  variations — a  flicker 
so  small  that  it  is  imperceptible  to  the 
human  eye.  The  cell  translates  the  light 

back  into  electric  current,  pulsating  ac- 
cording to  the  light  variations.  These  elec- 

tric impulses  are  passed  through  a  vacuum 

tube  amplifier  and  then  to  a  loud-speaker, 
where  they  are  brought  out  as  the  same 
song,  speech,  or  other  sound  which  actuated 

the  distant  transmitter." 
By  a  wave  of  his  hand  Mr.  Taylor  was 

able  to  command  silence  from  his  device  or 

to  produce  a  full  blast  of  song.  Placing  his 
hand  in  the  path  of  the  beam  shut  off  all 
transmission.  By  opening  his  fingers  slightly 
or  spreading  them  wide  he  was  able  to 
let  a  small  or  larger  amount  of  light  filter 

through  to  the  receiver  and  thereby  con- 
trol the  volume  of  sound.  He  showed  how 

a  man  could,  with  grace  and  dignity,  eat 
his  own  words.  He  did  this  stepping  into 
the  path  of  the  beam  as  he  spoke  into  the 
microphone,  and  letting  the  light  shine  into 
his  mouth.  His  words,  which  started  out 
as  sound  waves,  came  back  a  very  small 
fraction  of  a  second  later  as  a  modulated 

light  beam,  and  ended  where  they  began. 

Reversing    Human    Speech 

Reversing  human  speech  and  inflection 
as  demonstrated  by  Mr.  Taylor  produced 
a  new  language.  A  movie  sound  track  film 
was  used  in  this  demonstration.  The  reversed 

speech  effect  was  produced  by  feeding  the 
film  through  the  reproducing  apparatus  in 
the  reverse  of  the  normal  direction.  Mr. 

Taylor's  name  became  "Orlayt,"  and  other 
surprising  effects  puzzled  the  listeners  try- 

ing to  translate  the   strange   jargon. 

A  freshly  lighted  match  held  in  front 
of  the  photo  electric  cell  caused  explosive 

clicks,  like  "static,"  in  the  loud  speaker. 
These  corresponded,  not  to  the  sound  of 

the  burning  match,  but  to  the  varying  in- 
tensity of  the  flame  created  by  the  chemical 

action  that  ensued  as  the  substances  in  the 
head  of  the  match  were  consumed.  When 
the  flame  reached  the  wooden  stick  the 

loud  speaker  remained  almost  silent. 

A  pocket  flash  light  containing  a  small 

hand-operated  dynamo  for  its  current  sup- 
ply, seemed  to  give  a  steady  light ;  but 

when  this  light  was  thrown  on  the  photo- 
electric cell  the  audience  were  startled  to 

hear  a  screeching  sound  not  unlike  that 
of  a  siren  alarm  on  a  fire  truck. 

How  Cinephor  Lenses 
Help  Build  Your  Business 
TODAY,  leading  theatre  owners  recognize  that  the  projection  lens 

plays  an  important  part  in  building  good  box  office  returns.  Clear, 

realistic  pictures  and  freedom  from  eye-strain  help  nearly  as  much  as 
the  feature  film  in  winning  and  holding  a  profitable  night-after-night 

patronage. 

To  insure  the  best  projection  results,  many  projection  experts  insist  on 
Cinephor  lenses.  Repeated  tests  have  shown  that  Cinephors  are 
unexcelled  in  definition,  flatness  of  field,  illumination,  sharp  focus  and 
contrast  between  black  and  white. 

Full  information  will  be  sent  on  request.  Bausch  &  Lomb  will  gladly 

cooperate  in  solving  your  own  specific  problems.  Write  Bausch  & 
Lomb  Optical  Co.,  654  St.  Paul  St.,  Rochester,  N.  Y. 

Bausch     &      Lomb 

CINEPHOR 
Projection  Lenses  for[Motion  Pictures 

[Your  Preference,  Please! 
THE  editors  of  THE  MOTION  PICTURE  PROJECTION- 

IST solicit  your  aid  to  the  end  that  this  publication  may  be 
of  the  maximum  service  to  you.  Every  subscriber  can  do  his  bit 
to  improve  this  service  by  using  the  space  provided  below  to 
indicate  his  preference  for  special  articles  and  other  material  in 
which  he  may  be  particularly  interested. 

Let  us  know  your  preference,  please.  All  requests  will  receive 
attention  in  the  order  of  their  receipt,  so  act  quickly.  Use  the 

blank  below  to  tell  us  in  just  what  subject  you  are  particularly 
interested.   Do  it  now! 

Editor, 

M.  P.  PROJECTIONIST: 

I  am  interested  in  the  following  subjects,  on  which  I  should 

like  to  see  information  in  THE  MOTION  PICTURE  PROJEC- 
TIONIST: 

1   
2   
3   :   
4   

NAME      

ADDRESS   
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New  German  Optical  Projector 
ANEW  "non-stop"  projector  is  to  'be 

introduced  to  the  European  trade 
shortly  by  the  German  firm  A.E.G.,  one 
of  the  biggest  electrical  firms  there,  and 
one  associated  with  Klangfilm,  sponsor  of 
a  sound  picture  apparatus  which  is  prov- 

ing very  popular  in  Europe,  according  to  a 
report  submitted  by  the  American  Trade 

Commissioner  at  Paris.  This  new  projec- 
tor aims  at  solving  the  problem  of  non-in- 

termittent projection.  A. E.G.  claims  for 
this  new  machine  a  wide  margin  of 
superiority  over  the  mechanical  intermit- 

tent projector  in  that  there  is  no  film  dam- 
age or  projector  part  damage  with  the 

optical  projector.  Further,  it  is  claimed 
that  the  light  transmitted  by  the  optical 
projector  is  100  per  cent.,  none  being 
wasted  by  the  intercepting  action  of  the 

shutter  which  is  employed  with  all  me- 
chanical intermittent  movement  projectors. 

Demonstrated    in    America 

The  A. E.G.  projector  makes  use  of  a 
series  of  mirrors.  Each  of  these  in  turn 
moves  on  its  axis  as  the  film  travels 

through,  so  as  to  keep  the  image  of  each 
picture  reflected  on  it  in  the  center  of  the 
screen.  There  are  a  number  of  these  mir- 

rors, which  move  into  place  one  after  the 

other.  The  projector  has  already  been  in- 
stalled experimentally  in  several  European 

film  houses,  according  to  the  report,  the 
results  of  which  tests  will  determine  the 

marketing  plan  for  a  large  number  of  these 
projectors. 

A  description  of  an  optical  projector  ap- 

peared in  the  January,  1929,  issue  of  The 
Motion  Picture  Projectionist,  excerpts 
from  which  are  included  here  so  as  to 

promote  a  better  understanding  of  the 
working  of  the  new  projector  reported 
above.  It  is  not  generally  known  that  an 

optical  projector  was  installed  in  the  Capi- 
tol Theatre  in  New  York  City  in  1926 

where  it  functioned  efficiently  for  several 
months.  It  is  understood  that  the  lack  of 

assurance  on  the  servicing  of  the  projector, 
if  needed,  prompted  the  directors  of  the 
Capitol  Theatre  to  have  the  equipment  re- 

moved. The  optical  projector  which  was 
described  in  these  columns  was  the  product 
of  the  Mechau  Works,  Germany,  excerpts 
from  which  description  follow : 

.  .  .  Experiments  have  been  carried  on 
for  a  long  time  in  an  endeavor  to  elimi- 

nate the  shutter  and  to  run  the  film  con- 
tinuously. The  experimenters  proceeded 

along  this  line  of  thought:  If  you  throw 
with  an  ordinary  mirror  the  light  of  a 
candle  on  a  white  wall,  the  reflected  pic- 

ture will  move  as  soon  as  the  mirror  is 
moved.  But  if  the  candle  moves  with  the 
mirror,  it  is  possible  to  keep  the  light 
steady  on  the  wall.  This  phenomenon  is 

known .  as  the  principle  of  "optical  dis- 

solve." 

In  place  of  the  light  source  imagine  the 
illuminated  film  picture  and  you  have  thus 
mentally  constructed  a  projector  fashioned 
after  the  above  principle.  As  simple  as 
this  principle  may  appear,  just  as  difficult  is 
its  application.  Only  one  firm  has  thus 
far  been  successful  in  placing  upon  the 
market  a  projector  of  this  type  (Mechau 
Works,  Germany). 

In  this  projector  there  are  eight  visible 
mirrors  which  turn  around  a  main  axis. 
These  mirrors,  while  revolving,  are  also 
undulating,  or  rocking.  To  this  end  they 
are  connected  to  a  curved  ring  on  which 
they  are  guided.  The  movement  of  these 
mirrors  must  of  necessity  coordinate  with 
the  movement  of  the  film  to  gain  a  satis- 

factory result,  as  the  smallest  difference 

produces  a  hazy  picture  and  poor  defini- tion. 

'Recently  several  improvements  have  been 
effected  in  the  optical  system  of  the  Mechau 
projector.  To  improve  the  picture  and  to 
reduce  light  losses  the  rays  passing  the 
aperture  are  moving  with  the  film  picture 
by  means  of  the  rotating  and  rocking  mir- rors.    .     . 

New  RCA  Equipment 

RCA  Photophone  announces  that  their 
new  sound  equipment,  to  be  known  as 

"Type  G,"  will  definitely  be  on  the  de- 
livery schedule  for  December,  as  promised. 

Factory  production  is  proceeding  at  top 

speed  to  complete  a  large  first  order  for 
December  contracts.  More  than  1,500  men 

are  working  on  the  "Type  G"  equipment 
at  the  Schenectady  plant  of  the  General 
Electric  Company,  and  approximately  1,200 

are  operating  full  schedules  in  the  great 
East  Pittsburgh  plant  of  the  Westinghouse 
Electric  and  Manufacturing  Company. 

Both  manufacturing  associates  of  RCA 

Photophone  will  be  required  on  steady 

factory  schedule  from  now  until  December 

to  complete  the  first  delivery  of  the  "Type 
G"  reproducing  system. 

■  SOUND 

ON  FILM  AND  DISC 

Equal  to  the  Best 
With  the  Latest  Improvements 

in 
Three  Different  Models 

Gries  Reproducer  Corp. 
459-485  E.  133rd  Street  -        -        -         New  York  City 

Cable  Address :     GRIMACHINE,  New  York 
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person  Famous 
Users 

A  tree  is  known  by  its  fruit — rheostats 
by  the  famous  theatres  and  road  shows 
that  install  them  as  their  sole  equipment. 

Perfection  Rheostats — the  world's  best 
— are  the  choice  of  such  top  notchers  as 
Roxy  Theatre,  where  nothing  short  of 
100  percent,  efficiency  can  be  tolerated. 
And  that  same  high  standard  is  like- 

wise demanded  by  Loew's  Circuit — by 
Fox — by  Paramount — by  Keith's  Circuit 
— by  Proctor's — and  all  Broadway  the- atres. 

Proof  aplenty,  isn't  it,  that  Perfection 
Rheostats  are  perfect  aids  to  the  highest 
molion    picture    standards? 

And  when  such   organizations  as   Eastman  Kodak  adopt  Perfection   superiority, 
to  say  nothing  of  U.  S.  Navy,  Vitaphone  and  the  host  of  theatres  large  and  small 
from    coast    to    coast,    the    convincing    story  is  fairly   complete. 

All  branches   of   National  Theatre   Supply   Co.,   Sam   Kaplan,   New  York   City, 
or  your  supply  dealer  sell  the  full  Perfection  line. 

HOFFMANN  &  SOONS 
387  FIRST  AVENUE  Mig.  Division  NEW  YORK 

Contracting   Electrical   Engineers — Moving    Picture    Theatre    Electrical    Specialists. 

Mr.  Projectionist,  Get  The  Best 

The  GRISWOLD 
FILM  SPLICER 

Internationally 

Famous 

HIGHEST 
EFFICIENCY, 
SIMPLE 

and 

INEXPENSIVE 

Manufactured    by 

GRISWOLD    MACHINE    WORKS 

PORT  JEFFERSON,  N.  Y. 

M ESTRUM'S  combina- 
tion lamphouse  car- 

riage and  pedestal  brace  for  Simplex 
projectors  insures  perfect  rigidity  and 

eliminates  all  vibration.  Can  be  used 

with  old-style,  3-point  base  or  with 

new-style,  5-point  base,  especially  with 

Movietone  and  Vitaphone.  Installed 

quickly  without  machine  work. 

MESTRUM 
514  West  46th  St.  N.  Y.  Citjr 

THE  BIOSCOPE 
The   Leading   Journal   of   the    British 

Cinematograph  Industry 

20th    Year   of    Weekly    Publication 

Contains    a    complete    section    each    week 
for   the  special    benefit   of  Projectionists. 

Cash    prizes    awarded    for    original    ideas 
published.       Specimen    copies     18     cents. 

Annual  Subscription  7  dollars  SO 

The  Bioscope  Publishing  Co.,  Ltd. 

810  Charing  Cross  Road,  London.  W.  C.  Eng. 
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Every  Projectionist  Should 

M    10   Horn 

HORNS 
Solve  Your  Problems 
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JJAVE  you  trouble  in  getting  the  proper  sound  quality  in 
your  theatre? 

^UBMIT    your    problem    to    us — -either    personally    or    by 
mail. 

OUR  expert  engineering  staff  will  design  and  build  a  horn 

for  you  to  suit  your  exact  needs — a  speaker  system  accord- 
ing to  the  shape  of  your  theatre,  area  and  seating  capacity. 

Our  horns  will  match  your  amplifiers,  impedance  and  other 
equipment  already  installed  in  your  theatre. 
A/TILES  Horns   are  now  used  in  hundreds  of  theatres  with 

complete  satisfaction. 
YI/KITE   to  us   today.      Our   engineers   will 

co-operate  with  you  for  a  special  speaker. 
TVfO    extra    cost — standard    Miles    price. 

—  For  Further  Information  Write  to  — 

MILES  MANUFACTURING  CORP. 
31  West  21st  St.     (Phone  GRAmercy  5081)     New  York  City 

Type  M-100 
Dynamio   Unit 6%    by    6% 

Firmly   Established  as  a   Perfect   Lens   by   Scientific    Calculation,   Precision 
Work  and  Many  Years  Service  in  the  Finest  Motion  Picture  Theatres 

SOLEX 
PROJECTION  LENS 

Noted  for  High  Illumination — Photo- 
graphic   Definition,     Color     Contrasts 
and  Perfect  Focus 

"As  Easy  to  Put  Together  as  It  Is  to 

Take  Apart" 
Write  for  Descriptive  Literature.     It   Will  Be 
Sent  to  You  Immediately. 

Manufactured    by 

KOLLMORGEN  OPTICAL  CORP. 
767  Wythe  Ave.  Brooklyn,  N.  Y. 

New  subscribers  have  you  secured  for  THE  MOTION 
HOW  PICTURE  PROJECTIONIST?  Introduce  your  friend 

lVFatlV  to  t*ie  craft's  only  paper.    Take  advantage  of  the  present 
*  low  subscription  rate — $2.00  per  year. 

Do  It  Now! 

Machine  Power  Increase 

50%  in  Decade 

MACHINE  power  is  increasing  more rapidly  than  man  power  in  manu- 
facturing plants  of  the  United  States,  it 

is  indicated  by  a  study  of  the  growth  of 

horsepower  in  proportion  to  workers  made 
from  records  of  the  United  States  Census 
Bureau. 

Horsepower  employed  in  industrial  pro- 
duction now  averages  about  5.0  per  worker 

taking  the  country  as  a  whole,  it  is  esti- 
mated. In  1927  the  ratio  was  4.7  horse- 

power per  man,  the  census  reports  reveal. 
In  1919  it  was  3.2  horsepower. 
The  increase  in  the  last  decade  it  is  thus 

seen  amounts  to  more  than  50  per  cent. 

The  growing  use  of  mechanical  power  in 
industry  tends  to  substitute  machines  for 
men  and  thus  deprive  many  workers  of 
their  jobs,  it  is  claimed.  The  process  is 
held  to  be  at  the  bottom  of  at  least  part  of 
the  problem  of  unemployment. 

Results   of   Mass   Production 

Machine  methods,  it  is  pointed  out,  on 

the  other  hand  speed  production  and  en- 
hance the  productive  efficiency  of  the  great 

body  of  workers.  Mass  production  and 
large  output  per  worker  in  the  American 
economic  scheme  form  the  basis  of  high 

wages  and  a  rising  standard  of  living  for 
the  workers  as  well  as  the  country  at 
large. 

The  constant  process  of  industrial  expan- 
sion and  readjustment  tends  also  to  create 

new  jobs  for  those  thrown  out  of  work  by 
machine  processes,  and  this,  many  contend, 
operates  to  maintain  the  balance  more  or 
less  even. 

West  Coast  A.  P.  S.  Active 

California  Chapter  No.  7  of  the  Ameri- 
can Projection  Society,  with  headquarters 

in  Los  Angeles,  bids  fair  to  surpass  any 

single  body  now  engaged  in  furthering  the 
campaign  for  projection  education.  No 
less  than  three  publications  are  subscribed 
for  by  the  Chapter  for  its  members,  in 
addition  to  three  text  books  on  various 

phases  of  projection  work,  sound  pictures, 
electricity,  etc.  The  Chapiter  also  has 
several  tie-ups  with  various  agencies  which 
furnish  the  membership  with  reports  on 
the  very  latest  developments  in  scientific 
circles. 

The  unique  feature  of  this  educational 

campaign  is  that  the  necessary  arrange- 
ments for  all  educational  material,  lectures 

and  demonstrations  are  handled  by  the  Sec- 
retary, who  is  constantly  in  touch  with 

activities  in  all  branches  of  the  industry. 
David  Koskoff  is  Secretary  of  Chapter 
No.  7,  and  he  has  followed  up  his  fine 

work  of  last  summer  on  the  standard  aper- 
ture size  survey  with  equally  as  good  work 

on  behalf  of  his  brother  memoers. 

Tube    Contacts 
For  cleaning  contact  points  on  the  pins 

of  amplifier  tubes,  use  any  of  the  following 
liquids :  Carbona  or  carbon  tetrachloride. 
If  neither  of  these  is  available,  Pyrene 
extinguisher  fluid  will  do. 
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The  Oliver  Speedometer 
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OLIVER   MANUFACTURING   CO. 
1705  E.  21st  STREET,  CLEVELAND,  OHIO 

IT    CAN    BE    DONE    NOW 
in  3  Seconds/ 

GoldE   Lens   Mount 
Kwik   Change — Pre-Set — Positive   Focus 

Speed — Accuracy 

No  Shifting  of 

Machine ! 

No  Adjustments! 

No  Eccentrics! 

Simple — Positive ! 

Price 

$3S.OO 
per  set 

Including    Two    Mounts 

Complete    With    Each 
Leader     Mount 

At  all  Branches  of  National  Theatre  Supply 
Manufactured  by 

GoldE  Manufacturing  Co. 
2013  Le  Moyne  St.  CHICAGO,  ILL. 

Makers  of  the  famous  GoldE  Light  Shield 

GoldE    Kwik    Change    Pre-Set    Lens    Mount 

The    Ideal 

CHRISTMAS 
Present 

--HANDBOOK  OF 

ft  i ;  y^ //  7/    /^  ̂  t 

Someone    You   Know  Would   Prize   This 

Gift    Above  All   Others. 

Over  1400  pages  of  subject  mat- 
ter; more  than  400  illustrations. 

Think  what  it  means  to  own  this 

finest  of  projection  libraries — 
something  that  will  be  useful 
throughout  the  year. 

Volumes  I  and  II  cover  the  sub- 
ject of  silent  projection.  Volume 

III,  just  published,  is  devoted  en- 
tirely to  sound  projection. 

Each  volume  contains  Richardson's  com- 
plete question  and  answer  index. 

Volumes    I    and    II    $6.20    postpaid 

Volume     III    alone     $5.10    postpaid 

The  complete  set  $10.25  postpaid 
(Order  Early) 

BOOK    DIVISION 

CHALMERS  PUBLISHING  CO. 
516    Fifth    Ave.,    New   York,    N.   Y. 

START  THE  NEW 
YEAR  RIGHT! 

Subscribe   For 

THE     MOTION     PICTURE 
PROJECTIONIST 

12  Issues,  $2.00 

45   W.  45th   St.  New  York 
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Save  Worry 
FIFTEEN  years  ago  Motor  Generator 

sets  were  universally  used  to  charge 
batteries.  Today  Rectifiers  are  the  only 
device  that  is  even  considered  for  this 
work. 

More  theatres  every  day  are  buying 

Forest  Rectifiers  to  replace  present  equip- 
ment. It  means,  besides  a  saving  of  over 

30%  in  electric  bills,  a  lower  initial  cost 

and  freedom  from  repair  bills.  The  pro- 
jectionist has  nothing  to  watch  and  is 

assured  a  steady,  dependable  current 
supply. 

Type  M.  P.  Projector  Arc  Rectifiers  are 
made  to  supply  from  fifteen  to  seventy 
amperes.     Literature  at  your  request. 

FOREST  ELECTRIC   CORP. 
272  NEW  STREET  NEWARK,  N.  J. 

M  P  30 

SYNCRODISK 
PICK-UPS 

J 
COMPLETE 

for  only $20 
Each r 

If    you    are    having    trouble 

with    the    needle    jumping    its 

groove  or  getting  out  of  synchronization 

don't  blame  it  to  poor  recording. 

Buy  a  pair  of  Syncrodisk  Pick-Ups  and 

stop  your  troubles  at  their  source. 

Weber  Machine  Corporation 
59  BUTTER  STREET,  ROCHESTER,  N.  Y. 

Where  to  Buy  Good  Equipment 

VANCOUVER,  CANADA 

THE  UNITED  ELECTRIC  CO.,  LTD.  Com- 
plete Theatre  Equipment  Specialists.  We 

guarantee  you  live,  dependable  service  and  at- 
tractive prices.  Write  or  wire  for  quotations 

which    will    surprise    you. 

847  Davie  St.,  Vancouver,  B.  C,  Canada 

WINNIPEG,  CANADA 

JM.  RICE  &  CO.,  J.  H.  Rice,  Prop.  Lead- 
•  ing  equipment  dealers  in  all  kinds  of  pro- 

jection room  equipment  facilities.  Representa- 
tives of  leading  equipment  manufacturers  of  the 

United  States  and  Canada.  All  our  merchan- 
dise guaranteed  for  performance  and  stability. 

Whatever   you   want,   we  will   supply   it. 

Index  of  Advertisers 

American  Transformer  Co     35 
Amplion  Corp       6 
Argco  Laboratories,  Inc     34 

Bausch  &  Lomb  Optical  Co    45 
Best  Devices   Co    38 
Bioscope,   The       47 
Blue  Seal  Products  Co.,  Inc    44 
Brenker  Lt.  Projec.  Co    41 

R.  C.  Burt  Scientific  Labs   •. .  39 

Canadian  Theatre  Supply  Co       5 
Chalmers  Publishing  Co     49 
Clarostat  Manufacturing  Co   42 
Coxsackie  Holding  Corp   43 

Dowser  Manufacturing  Co       9 

Eastman  Kodak   Co     38 

Econoquipment   Corp   44 
Enterprise  Optical  Mfg.  Co   Cover 
Essannay  Elec.  Mfg.  Co     51 

Fish-Schurman  Corp     36 
Forest   Electric   Corp    50 
E.   E.  Fulton  Co       7 

General  Machine  Co    32 

GoldE  Mfg.  Co    49 
Gries  Reproducer  Corp    46 
Griffin  Manufacturing  Co    39 
Griswold  Machine  Works       47 

Hall  &  Connolly,  Inc     43 
Hertner  Electric  Co    40 

Hoffman  &  Soons,  Inc.    47 

Ilex  Optical  Co   Cover 
Imperial   Electric   Co     34 
International  Projector  Corp   14 

Sam  Kaplan  Mfg.  &  Supp.  Co       2 
Kollmorgen    Optical   Co   48 

Macy   Manufacturing    Co.     33 
Henry  Mestrum    47 
Miles  Manufacturing  Co     48 

National  Carbon  Co       5 
National  Theatre  Supply  Co       8 

Oliver  Manufacturing  Co   49 

Projection  Optics  Co     37 

Hugo  Reisinger,  Inc    42 
J.  M.  Rice  &  Co     50 
Roth  Bros.   &   Co   36 

Sentry  Safety  Control  Corp   3,  17 
Strong  Electric  Co     32 

Truvision  Screen  Corp       6 

Walker   Screen   Co     33 
Wall-Kane  Needle  Mfg.  Co   41 
Weber  Machine  Co   10,  50 
Western  Electric  Co     13 
Maurice  Workstel,  Inc       9 

United  Electric  Co.,  Ltd     50 
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MEETING  THE  NEEDS  of  the  PROJECTIONIST  with 

Finest  Changeover  Device 
Ever  Built 1-1  10-VOLT,  21    C.  P.  TUNGSTEN    LIGHT  FOR 

FRAMING. 
2     HANDLE  FOR  OPENING  FILM    GATE. 
3-SWITCH  FOR  FRAMING  LIGHT. 
4-GLASS   IN  EYESHIELD. 
5-LEVER  FOR  HAND   USE  OF  CHANGEOVER. 
6-EYESHIELD. 
7-CHANGEOVER  SHUTTER  BLADES. 
8-OIL  HOLES. 

A  New 

"STRONG"  Changeover 

"The  Five  Point" 

NOISELESS 
CHANGEOVER 

FILM  W  %  AUTOMATIC 

GATE  OPENER  ^FIRE  SHUTTER 
FINGER 

The  only  device  of  its  kind  at  a  mod- 

erate price  which  gives  the  Projection- 
ist a  complete  multiple  accessory  .  .  . 

combining  in  one  device  all  the  func- 

tions that  Projectionists  are  de- manding. 

NOW  READY  FOR  SIMPLEX 

AND    MOTIOGRAPH 

Here   Is  The  Latest  Development    In   Changeover   Devices   For   Theatres   By   THE 
ESSANNAY  ELECTRIC  MFG.  CO.,  The  Pioneer  Manufacturer  Of  Changeover 

1_A  SILENT  CHANGEOVER 
2— EYE  SHIELD 
3— FRAMING  LIGHT 

4 — FILM  GATE  OPENER 
5— FIRE  GATE  FINGER 

Sold  by  All  Branches  of  National  Theatre  Supply  Co. 
EDW.   L.   KLEIN   CO.,  25  W.  43rd  St.,  N.  Y.,  Foreign  Representative 

Manufactured    by 

ESSANNAY  ELECTRIC  MFG.  CO.,  MAYWOOD,  ILL 
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STANDS 
THE 
GAFF 

kTi 

THE 

ODEL 

MOTIOGRAPH  DELUXE, 

BUILT  FOR  THE  HEAVY 

DUTY  REQUIREMENTS 

OF  SOUND  PROJECTION 

THE  ONLY  PROJECTOR 

THAT!  TAKES  THE 

HEAT  OFF  THE  FILM 
THE    ENTERPRISE    OPTICAL    MFG.   CO. 
564  W.  RANDOLPH!  ST.  CHICAGO,  ILL. 
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PIONEERING    BRINGS     RESULTS     AND     PERFECTION      IN      PROJECTION 

2 — Set   in   position 
for  silent  film. 

No.     1 — In     position    for 
sound   film. 

ILEX   RESPONDS 

TO   NEED 

IN   THE    DEVELOPMENT 

OF    ILEX    F:2.5 

DUAL-FOCUS 

PROJECTION   LENS 
PATENTS   PENDING 

Vv 
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AT  THE  very  advent  of  sound-on-film  Ilex  Engineers  in  conjunction  with  leading  sound 'And  proje,C$ipti 
■**  authorities  launched  into  the  task  of  developing  a  lens  which  would  simplify  the  changeover  from  disc  op' silent 
film  to  sound  film.     The  perfection  of  THE  ILEX  F:2.5  DUAL-FOCUS  LENS  crowned  their  efforf£"~-"-'^ 
Not  an  experiment  but  a  scientific  coordination  of  specially  designed  optics  with  an  efficient  and  simple  mechanical 
arrangement. 

Its  efficiency  has  been  proved  by  actual  use  in  some  of  the  larger  theatres  in  the  country  over  a  period  of  months. 

Formal   announcement  was  withheld   until   completion   of    the    new    and    larger    Ilex    Factory    to    prepare    for    the 
volume  demand. 

Its  features: 

A  shift  of  the  lever  and  it  snaps  into  position, 
maintaining  the  same  size  screen  covering  with 
sound  film  as  with  silent  film. 

In  changing  from  disc  to  sound  film,  sharp 
side  definition  retained. 

No   painstaking   adjustments. 

Automatically  and  instantly  in  correct  focus. 

F:2.5  speed  maintained  in  all  focal  lengths. 

AND  ABOVE  ALL 

the  superior  optical  qualities  insuring  maximum  sharpness  and  brilliancy,  which  resulted  in  an  instant  and  over- 
whelming demand  for  Ilex  Lenses  when  they  were  first  announced,  are  preserved  in  both  adjustments  of  the  Dual- 

Focus  Type. 

Soon  to  be  ready  for  distribution  in  all  focal  lengths.     Write  us  for  further  details. 

ILEX    OPTICAL    COMPANY 
ROCHESTER Established   1910 NEW    YORK 



THE    KAPLAN 
SURE-FIT   PROJECTOR 

is  standard  equipment  in  many  of  the 
country's  leading  theatres  where  Sound Pictures  are  shown. 

It  is  a  vibrationless,  smooth-running, 
and  perfectly  tooled  mechanism, 
noted  for  its  sturdiness  and  de- 
pendability. 

The  Kaplan  Projector  is  guar- 
anteed by  experience  and  repu- 

tation. 

§1 

'/ > 

KAPLAN  SURE-FIT  PARTS 

are  known  and  used  the  world  over. 

Each  the  product  of  carefully 

planned  precision  work  and  rigid 

inspection. 

Both — the  Projector  and  parts  have 
heen  standard  for  many  years.  Able 
engineers,  tool-makers,  and  machinists 
guided  by  a  thorough  knowledge  of  the 
exact  requirements  for  perfect  projec- 

tion have  combined  to  produce  a  stable 
and  meritorious  product. 

With  the  growth  of  projection — 
sound,  etc. — Sure-Fit  products  have 
grown  in  usefulness  and  dependability, 
meeting  the  most  exacting  demands. 
The  most  conscientious  projectionist  re- 

lies on  Sure-Fit  products  because  the 
trade-mark  guarantees  the  merchan- dise. 

SEE   YOUR  DEALER 

Your  dealer  carries  Sure-Fit  parts.  If 

he  doesn't,  get  in  touch  with  us  and  we 
will  direct  you  to  the  nearest  dis- 
tributor. 

Always  ask  for  Sure-Fit — accept  no substitutes. 

Sam  Kaplan  Manufacturing  and  Supply  Company,  Inc. 
729  Seventh  Avenue  New  York  City 
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^SYNCRODISK 
...Now  FIRST 

In  Production 
and  Sales 

TWO 
TURN   TABLES 

COMPLETE 

for  only 

$ 

500 -\ 

r 

Syncrodisk  is  producing  and  selling  more  turn-tables  than 

any  other  manufacturer  today.  That's  fine,  say  you,  but  what of  it? 

The  reason  why  it  happened  is  the  big  story. 

The  price  is  high — higher  than  a  good  many  and  it  is  going 

to  stay  high.  The  discount  doesn't  bring  it  into  the  gift  class 
either,  nor  will  it  ever.  This  is  because  a  strict  adherence  to 
high  manufacturing  honor  puts  careful,  particular  workmanship 

into  every  piece  of  metal — and  every  piece  of  metal  is  shaped  and 
fitted  together  to  produce  a  turn-table  based  on  sound  engineer- 

ing principles  and  held  rigidly  to  specifications  that  never  devi- 
ate from  precision. 
That  may  be  a  mouthful  but  Weber  stands  back  of  every 

word. 

Many  other  turn-tables  have  been  junked  and  replaced  by 
Syncrodisk — because  the  exhibitor  wanted  a  machine  that  would 
work  when  there  was  work  to  be  done  and  the  public  demanded 

one  that  would  make  the  Talkies  something  better  than  a  "pain 

in  the  ears." Every  single  Syncrodisk  carries  an  absolute  guarantee  of 

perfect  satisfaction  or  money  back.  AND — this  offer  has  never 
been  challenged  by  an  owner  of  any  one  of  the  700  odd  Syncro- 

disk installations. 

It's  a  glorious  relief  to  have  a  turn-table  up  in  the  projection 
room  that  you  know  is  always  on  the  job  and  performing  evenly 
and  perfectly  day  after  day  so  just 

Write,  Wire  or  Phone  Glenwood  6520 

WEBER  MACHINE  CORPORATION 
59  RUTTER  ST. ROCHESTER,  N.  Y. 

January,   1930 
Vol.   3,   No.   3 

Published  monthly  by  Mancall  Publishing  Corp.,  45  West  45th  St.,  N.   Y.  City.    Entered  as 
second   class  matter   Oct.    25.    1927,   at   Post   Office,    New   York.   N.    Y.,   under   the   act   of 

March  3,    1879. 

Canadian   Representative:   H.   N.   Elliott,    Suite   11,   27    Sherwood  Ave.,   Toronto,    Canada 

25c  per  copy 

$2.00  a  year 
^i?jj2]Doi7 
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Black -and -White  Cost 

for 

Colored  Sound  Pictures 

IMOW — at  low  cost — sound  pictures  can 

be  printed  without  sacrificing  any  of  the 

delicate  tints  formerly  used  ....  Eastman 

Sonochrome  Tinted  Positive  Films  have 

given  the  industry  a  wider  range  of  tints 

than  was  ever  available  before — in  films 

so  adjusted  that  they  give  amazingly  faith- 

ful sound  reproduction.  And  though  they 

combine  sound  and  color,  these  new 

Eastman  films  cost  no  more  than  regular 

black-and-white  positive. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

J.  E.  Brulatour,  Inc.,  Distributors 
New  York  Chicago  Hollywood 

Universal   Film  Splicing 
Machine 

MODEL  NO.  3  Pat  March  22:22 

First-Class  Results  on  New  or  Old  Film 
Permanent  Gauge  No  Adjusting 

FOR  THEATRES,  EXCHANGES 
LABORATORIES,  SCHOOLS 

Price  $6.00 

GENERAL  MACHINE  CO.,  INC. 
816-826  East  140th  St.,  NEW  YORK,  N.  Y. 

For  sale  by  all  Supply  Dealers 

TWTESTRUM'S    combina- 
*■**  ■*■  tion  lamphouse  car- 

riage and  pedestal  brace  for  Simplex 

projectors  insures  perfect  rigidity  and 
eliminates  all  vibration.  Can  be  used 

with  old-style,  3-point  base  or  with 

new-style,  5-point  base,  especially  with 
Movietone  and  Vitaphone.  Installed 

quickly  without  machine  work. 

MESTRUM 
514  West  46th  St.        N.  Y.  City 

THE  BIOSCOPE 
The   Leading   Journalof   the   British 

Cinematograph  Industry 

20th    Year   of   Weekly    Publication 

Contains    a    complete    section   each    week 
for   the   special   benefit   of  Projectionists. 

Cash    prizes    awarded    for    original    ideas 
published.       Specimen    copies     18    cents. 

Annual  Subscription  7  dollars  50 

The  Bioscope  Publishing  Co.,  Ltd. 
8-10  Charing  Cross  Road,  London,  W.  C.  Eng. 
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Classify  the  light  Needs 
of  the  Eye 

THE  fundamental  lighting  level 
necessary  for  good  seing  by  the 

average  human  eye  under  any  speci- 
fied conditions  might  be  determined 

theoretically  in  any  or  all  of  six  dif- 
ferent ways: 

1.  Experiments  on  visual  acuity  at 
different  levels  of  illumination ;  acuity 

being  measured  by  the  standard  eye- 
test  charts,  by  accuracy  in  perceiving 
special  test  objects,  by  accuracy  of 
perceiving  vernier  readings  or  in 
others  of  the  numerous  laboratory 
methods  which  have  been  suggested 

2.  Tests  of  "work  samples"  under 
experimental  conditions;  for  example, 
the  accuracy  of  reading  printed  type 
or  the  accuracy  and  speed  of  type- 

setting being  determined  at  different 
illumination  levels. 

Actual  Working  Conditions 

3.  Experience  under  actual  work- 
ing conditions;  for  example,  data  of 

work  output,  mistakes,  spoiled  work, 
etc.,  in  actual  factories  or  offices  under 
different  levels  of  illumination,  all 
other  conditions  being  kept  as  nearly 
identical  as  possible. 

4.  Figures  now  accepted  by  ex- 

perienced lighting  engineers  as  "good 
practice"  levels;  it  being  reasonable 
to  assume  that  these  figures  indicate 
the  average  experience  of  competent 
lighting  experts  tempered  by  prac- 

tical considerations. 

5.  Computations  from  the  char- 
acteristics of  the  light-perceiving 

elements  (rods  or  cones)  in  the  retina 
of  the  eye;  the  basic  theory  being 
that  these  elements  probably  differ 
among  themselves  in  sensitivity  to 
light  and  that  ideal  illumination 
should  provide  enough  light  to  allow 
virtually  all  of  them  to  operate,  so 
that  visual  efficacy  may  be  as  great 
as   possible. 

6.  Comparison  with  average  out- 
door lighting  levels  in  daylight;  under 

which  it  is  reasonable  to  assume  that 
the  human  eye  evolved  and  which  the 
eye  reasonably  might  be  expected  still 
to  require  for  best  seeing. 

The  classical  experiments  on  visual 
acuity  are  those  of  Konig  published 
in  1897.  Later  experiments,  more  com- 

prehensive and  believed  to  be  more 
accurate,  have  been  published  by 
Luckiesh  and  his  associates  at  Nela 
Park;  by  Ferree  and  Rand,  late  of 
Bryn  Mawr  and  now  of  Johns  Hop- 

kins, and  by  many  others.  All  of 
these  investigations  agree,  within 
reasonable  limits  of  uncertainty,  that 
visual  acuity  increases  very  rapidly 
with  increase  of  illumination  up  to 
between  10  and  20  foot-candles. 
Thereafter  there  is  a  lesser  but  still 
important  increase  up  to  about  100 
foot-candles.  There  may  be  further 
increases  in  average  acuity  for  in- 

creases of  illumination  above  100  foot- 
candles  but  so  few  experimental  in- 

vestigations have  been  made  that 
nothing  is  known  with  certainty. 

SOUND  OR  SILENT- 
National  Projector  Carbons  supply  all  that  brilliancy 

of  light  required  for  modern  pictures — sound  or  silent, 

including  the  new  large  screen,  and  they  never  spit  or 

sputter,  giving  more  light  under  higher  intensities.  And 

National  Projector  Carbons  burn  smoothly  on  high 

intensity  currents.  This  means  clear  pictures  without 

flickering.  For  successful  projection  of  talking  movies, 

these  remarkable  National  Projector  Carbons  can't  be  beat! 

NATIONAL  CARBON  CO.,  Inc.    Carbon  Sales  Division:  Cleveland,  Ohio 

BRANCH  SALES  OFFICES 

New  York,  N.  Y.        Pittsburgh,  Pa.        Chicago,  III.        Birmingham,  Ala.        San  Francisco,  Cal. 

Unit  of  Union  Carbide and  Carbon   Corporation 

National  Projector  Carbons 

FOR  PERFECT  SOUND  REPRODUCTION  ON  THE  SCREEN 
ENCLOSE  ALL  PORTHOLES  WITH 

F.  S.  C. 

Optical  Crown  Glass  Plates 
Piano-Piano 

Will  Not  Distort Surfaces  With  Precision  Polish 

FISH-SCHURMAN  CORPORATION 
45  West  45th  St.  6364  Santa  Monica  Blvd. 

NEW  YORK  CITY  HOLLYWOOD,  CALIF. 
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Pioneers 

of  the 
Projection 

Booth 
Early  attempts  at  projection  of  un- 
standardized  film  with  its  hit-  or- miss 

perforation,  splicing,  and  framing 

would  have  been  funny  if  they  hadn't 
been  so  tragic.  Life  was  one  cuss 
word  after  another. 

As  we  stand  beside  today's  smooth- 
running  machines,  with  full  confi- 

dence in  accurate  film  perforations, 
printing,  and  splices,  it  seems  a  long 
way  back  to  the  old  days.  And  many 

an  old-timer  has  heaved  a  sigh  of 
gratitude  for  those  precise  machines 
that  brought  about  standardization 
in  the  film  production  end  of  the 
industry  .  .  .  the  Bell  &  Howell 
Standard  Film  Perforator,  Printer, 
and  Splicing  Machines. 

For  23  years  Bell  &  Howell  has 

engineered  for  the  industry,  insuring 
not  only  the  present  perfection  of 
film  perforation,  printing,  and  splic- 

ing, but  also  most  of  the  photog- 
raphy which  goes  on  the  film  — 

through  Bell  &  Howell  Standard 
Cinematograph  Cameras. 

Having  assumed  this  leadership 
and  held  it  through  these  tumultuous 
years,  Bell  &  Howell  daily  takes  new 
and  greater  strides  in  the  technical 

perfection  of  production  and  projec- 
tion. The  new  Bell  &  Howell  Engi- 

neering Research  Laboratory  reflects 
this  progressive  spirit,  and  from  its 
doorways  daily  come  ideas  and  data  as 

important  to  the  present  industry  as 
was  the  Bell  &  Howell  Standard  Film 
Perforator  and  the  Bell  &  Howell 

Printer  and  Splicing  Machine  to  the 
pioneers  of  the  projection   booth. 

BELL&HOWELL 
COMPANY 

Bell  &  Howell  Co.,  Dept.  M,  1855  Larchmont 
Ave.,  Chicago,  111.— New  York,  11  W.  42nd  St. 
— Hollywood,  6324  Santa  Monica  Blvd. — London, 
(B&H  Co.,  Ltd.)  320  Regent  St.— Established  1907 

4AAAAAAAAAAAAAAAAAAA 
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[SO.LNE>JCI2EEN V  PATENT     PENDING  J 

THE    SCREEN 

THAT    DEFINITELY 

LEADS 

The  Industry  Today 

DISTRIBUTEE)    By 

NATIONAL  THEATRE   SUPREy   CC. 

IN  CANADA:— PERKINS  ELECTRIC  CO.,  Ltd. 

MANUFACTURED    Dy 

WALKED   SCDEEN   CC. 
85— 35th  Street Brooklyn,  N.  Y. 

Give  This  to  Your  Friend — Have  Him  Fill  It  in  and  Mail  to  us  at  Once 

The  Motion  Picture  Projectionist 

45  West  45th  Street,  New  York  City 

Gentlemen: 

Enclosed  please  find  $2.00  for  which  enter  my  subscription  for  one 

year  (12  issues)  starting  with   issue.    (Two  years,  $3.00.) 

Name 

Street   City      

State      Local   No. 
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ROXY 
THEATRE 
T=  Largest  Theatre 

in  the  World 

Finally  Selected 
and  Installed 

NATURAL 

VISION TRUVISION 
PROJECTION 

SCREEN 
Perforated  Glass -Bead  Screen 

(Pat.  Pdg.) 

for  Talking  Pictures 

The  last  word  for  Projection  and  for 

Sound  Brilliance — Deptli — Definition — 
Third-Dimension  Illusion,  Electrical 

Testing  Laboratory  Report  No.  47766, 

Sept.  11,  1929. 

Retains    same    brilliance    after    washing. 

Great  saving  on  current  and  Machine 
Parts. 

Tru vision  Projection 
Screen    Corporation 
841  Tiffany  Street,  Bronx,  N.  Y. 

PHONES:    DAYTON (  8886 

]  8887 

a 

A  New 

STRONG"  Changeover 

"The  Five  Point" 

EYE  SHIELD 

FILM 
GATE  OPENER 

NOISELESS 
CHANGEOVER 

AUTOMATIC 
FIRE  SHUTTER 

FINGER 

The  only  device  of  its  kind  at  a  moderate 

price  which  gives  the  Projectionist  a  com- 
plete multiple  accessory  .  .  .  combining  in 

one  device  all  the  functions  that  Projection- 
ists are  demanding. 

NOW  READY  FOR  SIMPLEX 

Sold  by  All  Branches  of 
National  Theatre  Supply  Co. 

EDW.  L.  KLEIN  CO.,  25  W.  43rd  St.,  N.  Y. 
Foreign  Representative 

Manufactured    by 

ESSANNAY  ELECTRIC  MFG.  CO. 
MAYWOOD,  ILL. 
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dont  biame  the  booth 
FOR  THE  BACKTALK 
Ofyoun  talkies/ 

Nine  times  out  of  ten  —  providing  sound  equip- 

ment is  good  —  unsatisfactory  talkies  are  the 

result  of  poor  acoustics.  In  these  days  of  per- 

fected talking  pictures  the  public  is  rapidly  getting 

more  and  more   insistent  on  clear,  distinct  voices. 

The  problem  of  getting  good  acoustics  in  the 

average  theatre,  fundamental  as  it  is,  is  fortu- 

nately not  as  great  as  it  might  appear  to  the 

average  exhibitor. 

Expanses  of  hard  echoing  surfaces — alcoves  and 

sound  pockets — responsible  for  most  of  the  echo. 
The  veneer  seats  replaced  with  upholstered  chairs, 

draperies  scientifically  hung,  and  floor  spaces 

properly  carpeted  will  go  a  long  way  toward  the 

complete  elimination  of  echoes,  and  poor  sound 

distribution  in  your  theatre. 

National  Theatre  Supply  Company's  Acoustical 
Experts  will  gladly  cooperate  with  you  in  a  solu- 

tion of  this  problem. 

Writs  today,  for  further  information  on 

materials,  prices  and  terms 

Maybell  &  Leona 
The  Exhibitors  Own 

Song  and  Chatter  Team 

"You'd  'a'  thought  you  was  at  a  Sunday  School  Picnic' 
"Well,  AAaybell,  I  went  like  you  told  me  and 

saw  the  pichure  that  you  was  ravin'  to  me  about 
and,  believe  me,  saw  it  is  exactly  what  I  done.  I 

gotta  go  back  again  if  I  want  to  hear  it.  We  was 
late  to  begin  with,  and  hadta  perch  way  up  among 

the  chandeliers  and  any  time  anybody  said  some- 

thin'  in  the  pichure,  why  it  sounded  up  there  like 
about  sixteen  old  maids  at  a  tea.  They  was  echoes 

or  somethin'  all  over  the  place  and  so,  with  all 

this  clatter  that  didn't  mean  nothin',  and  Paddy 

decidin'  to  get  amorous,  you  woulda  thought  we 
was  at  a  Sunday  School  picnic. 

"So  Paddy  says,  when  we  got  outa   the    place. 

'Pretty  good  sho,  wasn't  it,  kid?'  and  I  says,  'I'll  bite, 
was  it?'  (How  should  I  know  if  the  show  was  good 

if  I  couldn't  hear  what  it  said?)  'Listen,  sap,'  I  says, 

'I  know  my  talkies  and  where  to  go  to  hear  'em.' 
"  'Oh,  is  zat  so?'  he  says.  'Poisonally,  I  tought  it 

was  a  swell  pichure.' 
'"Oh,  yeah',  I  says,  'well  you  would  because  in 

the  first  place,  if  I  got  any  memory  a  tall,  your 

mind  wasn't  at  no  time  on  the  pichure,  and  fur- 

thermore,' I  says,  'don't  never  ask  me  to  come 
back  here  to  take  in  another  of  your  swell  talkies 

in  the  silent.  I  simply  gnrta  take  my  art  straight 

or  not  a  tall.'" 

NATIONAL  THEATRE    SUPPLY  COMPANY 
624  South  Michigan  Avenue,  Chicago  Branches  in  All  Principal  Cities 
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■ YOU'RE  NOT 
SUPPOSED  TO 

BE    A    FIREMAN 

BUT 

When  Sire  leaps  out  in  the 
booth  you  are  the  only  one 
to  Sight  the  red  menace— 

Your  burns  may  be  slight  or 
again  they  may  be  mighty 
serious 

Whatever  clanger  occurs  you 
must  Sace  it  Sirst  and  alone— 

The  wise  projectionist  boosts 

SENTRY    SAFETY    CONTROL 
R£N£MB£R 

YOUR    JOB    IS    TOO    IMPORTANT    TO    WORRY    ABOUT    FIRE 
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"A  Best  Seller 
9? 

EVERYBODY 
is 

GETTING  ONE 

GET  YOURS! 

PRICE  $6.22  leZZ 
ORDER  NOW 

THE  MOTION  PICTURE 
PROJECTIONIST 

45  West  45th  Street,  New  York  City 

Gentlemen: 

Please  send  me  Rudolph  Miehling's 
book,  "Sound  Projection."  Enclosed  find 
check   (or  money  order)   for  $6.00. 

Name      

Street      

Town      

State      

Hoffmann^  foons 
/Famous  theatres  and  road  shows  .  .  Loew's  . Keith's  .  .  Proctor's  .  .  and  Fox  .  .  Paramount  .  . 

Vitaphone  .  .  from  Broadway  to  the 
smallest  suburban  movie  .  .  where  pop' 
ularity  is  proved  by  never-ending 
streams  of  enthusiastic  patrons 

PERF^jfON 

_   1 

f,pf '  a>  ■■■ 

f^ssnMIl Rheostats  are  the  choice  as  perfect  aids  to 
the  highest  motion  picture  standards.  Sold 
by  all  branches  of  the  National  Theatre 
Supply  Co.,  Sam  Kaplan,  New  York,  and 
by  your  dealer. 

HOFFMANN   8C   SOONS 
387  First  Avenue  New  York  City 

Mfg.  Division 
Contracting  Electrical  Engineers — Moving  Picture 

Theatre  Electrical  Specialists 

Save  Worry 
FIFTEEN    years    ago    Motor    Generator 

sets   were   universally   used   to   charge 
batteries.     Today  Rectifiers  are  the  only 

^  device    that    is    even    considered    for    this 
>  work. 

More  theatres  every  day  are  buying 

Forest  Rectifiers  to  replace  present  equip- 
ment. It  means,  besides  a  saving  of  over 

30%  in  electric  bills,  a  lower  initial  cost 

and  freedom  from  repair  bills.  The  pro- 
jectionist has  nothing  to  watch  and  is 

assured  a  steady,  dependable  current supply. 

Type  M.  P.  Projector  Arc  Rectifiers  are 
made  to  supply  from  fifteen  to  seventy 
amperes.     Literature  at  your  request. 

FOREST  ELECTRIC  CORP. 
NEW  STREET  NEWARK,  N.  J. 

Subscribe  NOW! — At  present  low  rate 
of  $2.00  per  Year 

Keep    Abreast    of    New    Developments    in    Your    Craft 
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isL  your  ilisf  riliufor  about 

4  IMPERIAL 
*^  Jpcafures QUIET  OPEPATIOIN 

OVERLOAD  CAPACITY 
CONSTANT  VOLTAGE 
RELIABILITY 

that  will  assure  you 

QUALITY  PROJECTION 

Imperial    Four    Bearing    M-G   Set 

OUR    BUSINESS    CREED 

1  QUALITY  3  RIGHT  PRICES 

*J   CT7i^7Tr^  A  COURTEOUS L  SUKVlCJi  <±  TREATMENT 

Imperial  makes  a  complete  line  of  Quiet  Run- 
ning Motors  for  Ventilating  Systems,  Pumps,  Ele- 

vators, etc. 

Imperial  Motor  Generator  Sets  were  especially  de- 
signed by  experienced  engineers  for  Projection  work. 

Their  success  is  due  to  features  built  into  them  that  re- 
sult in  HIGHEST  QUALITY  PROJECTION. 

Every  Projectionist  who  wants  to  obtain  the  best  re- 
sults will  find  Imperial  Motor  Generator  Sets  make  pos- 
sible a  new  standard  of  QUALITY  PROJECTION. 

Imperial  Motor  Generator  Sets  are  suitable  for  large 
and  small  theatres  and  are  attractively  priced.  Fur- 

nished with  ball  or  sleeve  bearings.  Motors  up  to  30 
HP.  are  self-start  type,  requiring  no  expensive  com- 

pensators saving  both  first  cost  and  upkeep.  Imperial 
also  has  a  line  of  Battery  Charging  and  Emergency 
Lighting  Equipment. 

Consult  your  distributor  about  Imperial  Motor  Gen- 

erator Sets.     If  he  can't  supply  details,  write  us. 

DISTRIBUTORS 

You  can  make  money  with  Imperial  M-G  Sets. 
Have  some  territory  available  to  live  distributors. 

A  letter  will  bring  details. 

Ask  Your  Distributor  or  Write  us 

THE   IMPERIAL   ELECTRIC   CO. 
Established  1889 

Akron  Offices  in  Principal  Cities  Ohio 
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Audio  Amplifier  Applications 
By  J.   L.  Whittaker* 

VERY  few  of  us  realize  just  ho
w 

important  a  role  is  played  by 
amplifiers  in  our  daily  lives. 

Until  the  advent  of  sound  pictures 
and  their  rapid  acceptance  by  the 
theatregoing  public,  practically  the 
only  occasion  on  which  the  average 
person  realized  the  existence  of  such 
a  thing  as  an  amplifier  was  when 

•something  went  wrong  with  his  home 
receiving  set  and  he  was  forced  to 

•call  in  the  local  "expert."  Actually, 
however,  the  use  of  amplifiers  for 
radio  reception  constitutes  but  a 
small  portion  of  the  work  performed 
by  these  versatile  units. 

For  example:  we  use  our  tele- 
phones constantly,  occasionally  mak- 

ing long  distance  calls  thereby,  yet 
we  rarely  consider  that  without  ampli- 

fiers communication  by  telephone 
would  be  limited  to  very  short  dist- 

ances. Often  we  tune  in  our  radio 
sets  to  programs  which  are  being 
broadcast  over  nationwide  chain  hook- 

ups. Here  again  the  amplifier  is  the 
heart  of  this  whole  complicated  engi- 

neering problem. 
Ever  since  the  development  of  the 

vacuum  tube  as  we  know  it  today,  the 
best  electrical  engineering  talent  in 
the  world  has  been  busied  with  ex- 

periment and  research  to  discover  and 
develop  the  many  possibilities  of  the 
amplifier.  Easily  the  most  difficult 
problem  encountered  by  these  workers 
is  that  of  effectively  harnessing  the 
output  of  these  vacuum  tubes  and 
setting  it  to  do  the  required  work. 

High-Power  Units 
It  is  only  within  the  past  few  years 

that  extremely  high-power  amplifiers 
have  been  found  necessary.  One  of 
the  outstanding  applications  of  large 
power  amplifiers  is  their  use  in  sound 
picture  work  in  theatres.  The  func- 

tion of  the  amplifier  is  rather  well 
known  to  readers  of  these  columns, 
that  is,  insofar  as  it  applies  to  its 
faculty  of  increasing  a  small  elec- 

trical current  sufficiently  to  actuate 
one  or  more  loudspeakers  and  thus 
produce  sound.  It  is  customary  to 
have  two  or  more  independent  ampli- 

fiers of  equal  characteristics,  with  the 
size  of  the  amplifier  being  largely 
determined  by  the  size  of  the  theatre 
or  auditorium. 

Despite  the  claims  of  several  sound 
equipment  companies  in  the  motion 
picture  field  that  their  apparatus  is 
good  yet  cheap,  it  is  generally  agreed 
among  those  who  are  in  a  position  to 
know  best  that  only  the  very  highest 
grade  equipment  is  suitable  for  sound 
reproduction  in  a  theatre,  and  this 
applies  to  the  amplifiers  as  well  as  to 
the  balance  of  the  equipment — pick- 

ups, speakers,  photo  electric  cells,  etc. 

The  acoustical  characteristics  of  the 

auditorium  is  also  an  important  con- 
sideration, but  as  this  presents  as 

many  individual  problems  as  there 
are  theatres,  it  need  not  be  discussed 
herein. 

In  the  last  few  months  another 
great  field  has  been  opened  wide  to 
the  amplifier,  a  field  to  which  few  of 
us  give  little  thought,  namely,  pro- 

gram distribution  systems  for  hotels 
and  other  large  institutions.  A 
typical     hotel     amplifier     installation 
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-  ̂Consulting    Engineer,    Webster    Electric    Co. Racine,   Wise. 

Typical  method  of  combining  a  group  of 
standard    units    to    take    care    of    special 

requirements 

uses  two  or  more  independent  power 
amplifiers,  each  of  which  are  large 
enough  to  adequately  supply  every 
room  in  the  building,  if  required.  A 
receiver  is  provided  for  each  room, 

and  phonograph  programs  can  be  sub- 
stituted for  the  radio.  Each  guest 

room  is  provided  with  a  loudspeaker 
as  well  as  with  a  switch  for  selecting 
any  one  of  the  programs  available.  A 
volume  control  is  supplied. 
When  it  is  remembered  that  many 

hotels  have  more  than  1,000  rooms,  it 
is  obvious  that  an  amplifier  to  supply 
such  demands  must  be  of  considerable 
size  and  of  a  quite  complicated  nature. 
This  particular  amplifier  application 
naturally  calls  for  a  great  deal  of 
special  work  in  order  that  the  par- 

ticular problems  of  each  individual 
installation  may  be  solved. 

The  usual  custom  in  operating  in- 
stallations of  this  kind  is  to  place  at 

the  disposal  of  each  guest  two  or 
three  different  types  of  programs.  At 
times  when  there  are  no  suitable  pro- 

grams   available,    phonograph    music 

may  be  reproduced  electrically  and 
distributed  in  the  same  manner  as  the 
radio  programs.  Still  another  source 
of  entertainment  is  embodied  in  the 
many  orchestras  which  are  resident 
at  various  hotels,  and  in  cases  of  this 
sort  it  is  merely  necessary  to  connect 
microphone  equipment  to  the  amplifier. 

Difficulty  on  Standards 
As  previously  stated,  this  type  of 

equipment  requires  much  special 
study  and  design  work  by  the  installa- 

tion engineer  in  charge.  The  large 
majority  of  standard  equipment 
available  is  very  poorly  suited  for 
this  special  type  of  work.  Simply 
because  a  certain  manufacturer  can 

and  does  make  a  good  power  ampli- 
fier (and  this  in  itself  is  a  real  prob- 
lem) ,  is  no  indication  that  he  is  in  a 

position  to  handle  large  program  dis- 
tribution systems,  or,  in  many  cases, 

able  even  to  specify  the  type  of 
equipment   which    should   be   used. 

Requisite  for  this  type  of  work  is 
the  maintenance  of  a  large  staff  of 
research  men  and  not  a  few  field 
engineers.  Because  of  the  many 
problems  involved,  it  is  practically 
impossible  for  any  manufacturer  of 
equipment  to  standardize  his  equip- 

ment to  any  great  extent.  The  best 
solution  to  this  problem  appears  to 
be  provided  by  the  suggestion  that  all 
equipment  be  designed  on  a  unit  basis, 
each  unit  to  be  as  flexible  as  possible. 
In  short,  instead  of  building  a  number 
of  complete  units  suited  to  what  may 
be  termed  average  requirements,  it 
would  be  much  more  satisfactory  for 
the  manufacturer  to  place  a  fairly 
large  variety  of  amplifiers,  mixing 
panels,  radio  equipment,  speakers  and 
special  circuits  at  the  disposal  of  his 
field  organization.  With  cooperation 
of  this  sort,  the  field  organization  can 
survey  a  prospective  site  and  specify 
standard  equipment  which  will  meet 
all  the  requirements  of  the  situation. 

The  use  of  amplifiers  for  public  ad- 
dress system  use  is  another  highly 

specialized  field.  The  problems  en- 
countered by  the  field  organization 

here  far  outweigh  those  of  the  first 
problem  of  multiple  receiver  units. 
Future  developments  in  the  electro- 
technical  arts — in  radio,  sound  pic- 

tures, and  television — undoubtedly 
will  show  the  way  for  many  new 
adaptations  of  amplifying  equipment. 
All  three  branches  of  the  art  un- 

doubtedly will  show  steady  improve- 
ment, and  it  is  a  certainty  that  the 

development  of  amplifying-  apparatus 
will  mark  the  way  for  these  advances. 

The  foregoing  is  merely  to  show 
the  general  utility  of  the  amplifier  in 
its  many  forms.  With  the  present 
activity  within  the  radio  field,  one 
need  not  be  surprised  to  see  very 
soon  many  radical  departures  from 
present  amplification  standards. 
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Equipment  Troubles  and  Maintenance 
By  C.   R.  Travis 

DISC  reproduction  troubles  
were 

extensively  treated  in  the  last 
installment  of  this  series  of 

troubles  and  maintenance,  thus  in 
this  third  article  of  the  series  we 
shall  discuss  the  more  common 
troubles  which  are  encountered  with 
film  reproduction,  and  we  shall  begin 
with  the  sound  head.  As  previously 
stated,  one  must  know  his  objective 
before  he  can  successfully  check  his 
sound  equipment  for  troubles,  and 
this  knowledge  may  be  gained  only 
through  the  practical  application  of 
certain  information  which  has  been 
gained  from  sound  equipment  over  a 
considerable   period   of  time. 

The  sound  head  is  a  device  for  ac- 
complishing two  things:  (1)  To 

cause  sound  film  to  pass  a  given  point 
at  a  constant  predetermined  speed  and 
to  hold  it  steady  in  two  planes  at 
right  angles  to  the  plane  of  normal 
motion: — it  being  understood  that  the 
given  point  is  the  light  beam.  The 
constant  speed,  according  to  present 
standards,  is  ninety  feet  a  minute. 
The  two  planes  refer  to  the  absence  of 
any  motion  which  will  tend  to  move 
the  sound  track  from  side  to  side  or 
permit  the  film  to  buckle  or  get  out 
of  focus  with  the  focal  point  of  the 
light  beam.  (2)  To  transform  the 
recorded  sound  on  the  film  sound 
track  into  electrical  energy. 

Mechanics  of  Sound  Heads 

Let  us  first  consider  the  me- 
chanics of  the  sound  film  head  and 

endeavor  to  analyze  the  entire  as- 
sembly. In  order  to  insure  a  con- 

stant speed  in  the  projector  drive  it 
is  necessary  first  to  have  a  source  of 
constant  power,  either  mechanical  or 
electrical.  The  electrical  power  fluc- 

tuations, particularly  in  small  cities 
or  in  those  cities  which  are  supplied 
with  power  from  a  remote  source, 
precludes  the  possibility  of  using  any 
type  of  motor  that  depends  upon  volt- 

age for  its  speed.  One  of  the  larger 
distributors  of  sound  equipment  in 
the  industry  even  goes  so  far  as  to 
install  a  special  motor  generator  and 
control  box  in  order  to  insure  a  con- 

stant speed  for  the  motor  equipment. 
In  its  simplified  form,  this  system 

starts  out  by  lowering  the  effective 
line  voltage  entering  the  motor  to 
about  95  volts  and  then,  by  means  of 
the  generator,  either  adds  to  or  sub- 

tracts from  this  voltage  to  keep  the 
motor  within  limits.  This  system  will 
hold  the  motor  speed  within  one-half 
of  1  per  cent  for  a  10-volt  change  in 
line  voltage,  irrespective  of  the  speed 
of  change.  This  particular  equip- 

ment has  been  designed  to  meet  the 
demands  of  all  types  of  alternating 
and  direct  current  power  installa- 

tions. An  examination  of  the 
brushes  and  commutators,  with  an  oc- 

casional changing  of  the  tubes  in  the 
control  box,  will  keep  this  equipment 
functioning  satisfactorily. 

With  regard  to  2-  and  3-phase  al- 
ternating current  power,  synchronous 

motors  lend  themselves  to  the  prob- 
lem admirably,  and  by  using  a 

slightly  heavier  motor  than  is  usu- 
ally required  for  the  work,  they  will 

give  wholly  satisfactory  results.  This 
type  motor  does  not  depend  upon  the 
voltage  and  current  characteristics  of 

Fig.  1 — In  this  type  filter  system 
power  is  supplied  to  sound  head  at 
assembly  A,  which  is  allowed  to  ro- 

tate on  shaft  S.C  represents  pins  or 

hooks  mounted  to  a  flywheel.  Spir- 
ings  connect  between  assemblies  A 
and  C.  Thus,  any  tendency  by  A  to 

give  short,  quick  speed  changes  will 
be  resisted  by  the  flywheel  and  the 
difference  absorbed  by  the  filter 

springs.  The  sprocket  or  drum  han- 
dling the  film  is  connected  solidly 

to  flywheel  by  means  of  shaft  S 

the  power  supply,  insofar  as  fluctua- 
tions are  concerned,  but  rather  locks 

in  the  phase  characteristics  of  the 
power  and  may  be  imagined  as  being 
similar  to  a  gear  properly  meshed  in- 

to another  gear  representing  the 
phases  of  power. 

Motor  Overloads 

In  the  case  of  a  motor  that  is  badly 
overloaded  or  too  light  for  the  task 

assigned  it,  there  will  be  a  "slip"  in which  the  motor  will  in  effect  break 

the  theoretical  teeth  that  are  hold- 
ing it  in  phase,  with  the  inevitable 

result  of  speed  variation.  Personal 
experience  with  this  type  of  motor 
seems  to  indicate  that  %  h.p.  motors 
give  the  best  results;  while  on  a  free- 
running  projector  and  sound  head, 
1/6  h.p.  motors  will  give  good  results, 
but  the  margin  of  safety  is  not  very 

great. On  single-phase  installations  a  syn- 
chronous motor  should  be  equipped 

with  a  heavy  flywheel  to  assist  it  in 

maintaining  the  proper  speed  or  at 
least  to  prevent  it  making  radical 
and  abrupt  departures  from  uniform 
speed.  One  type  of  motor  that  has 
been  used  with  considerable  success 

on  single-phase  work  depends  upon 
two  windings,  one  of  which  is  de- 

signed to  supply  the  power  and  to 
run  slightly  faster  than  the  desired 
speed,  while  the  second  winding  (syn- 

chronous), is  superimposed  on  the 
other  and  acts  as  a  brake  to  hold 
back  the  first  winding.  This  motor 
is  further  stabilized  by  a  flywheel. 
The  motor  naturally  heats  up  con- 

siderably, but  the  writer  has  yet  to 
hear  of  any  of  them  failing. 

Direct  current  motors  existent  to- 

day are  dependent  upon  a  heavy  fly- 
wheel to  prevent  any  sudden  change 

in   speed. 
Transmission 

In  some  systems  transmission  is  ac- 
complished by  direct  connection,  but 

due  to  the  vibration  to  which  the 
sound  head  is  subjected,  this  method 
has  not  proven  wholly  satisfactory, 
and  the  motor  usually  is  removed  to 
a  more  remote  point. 

One  of  the  larger  sound  equip- 
ment manufacturers  locates  its  driv- 

ing unit  on  the  floor,  and  connection 
to  the  sound  head  is  made  by  means 
of  two  sets  of  bevel  gears  and  twc 
universal  joints  connected  by  means 
of  a  shaft.  The  variation  in  speed 
due  to  lost  motion  in  the  gears  and 
universal  joints  is  prevented  from 
reaching  the  driving  element  in  the 
sound  head  by  means  of  a  spring 
drive  connected  between  the  shaft  of 
the  sound  head  and  the  main  drive 

shaft.  A  glance  at  the  accompany- 
ing sketch  (Fig.  1),  will  show  that 

any  reasonable  amount  of  play  in  the 
gearing  or  universals  will  be  taken 
up  by  the  springs  in  their  ability  to 
rapidly  change  the  speed  of  the 
stabilizing  flywheel. 

Types  of  Drives 
Other  systems  use  the  standard 

motor  base,  and  use  either  chain,  belt 
or  gear  shaft  drives.  Chain  drives 
work  satisfactorily  if  properly  de- 

signed and  adjusted  and  providing 
ample  allowance  is  made  for  wear. 
In  all  cases  the  drive  shaft  of  the 
sound  head  must  be  flywheeled.  Belt 
drives,  while  offering  perhaps  the 

greatest  factor  of  safety  to  the  pro- 
jector head  in  the  event  of  the  head 

"freezing",  are  the  most  unreliable  in 

all  other  respects.  "V-type"  belts 
offer  the  best  solution  of  many  prob- 

lems, but  they  also  occasion  consid- 
erable trouble  in  the  matter  of  design 

and  manufacture  of  pulleys  and  belts 
to  obtain  proper  speed. 

Gear  and  shaft  driving,  judged  by 
results  obtained,  are  by  far  the  best, 
but  as  used  today  they  offer  no  pro- 
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tection  to  the  projector  in  the  event 

of  a  "freeze-up",  and  great  care 
must  be  exercised  at  all  times  to  keep 
the  projector  working  free  and  easily. 
All  types  of  friction  drive  have  come 
to  our  attention,  but  as  yet  we  have 
seen  none  that  is  entirely  practicable, 
for  the  reason  that  with  the  present 

trend  toward  "all  sound"  shows, 
there  appears  to  be  no  further  use  for 
them.  The  best  results  are  invariably 
obtained  when  the  main  sound  head 

drive  is  properly  flywheeled  and  fil- 
tered. 

Film  Advancement 

Two  methods  are  in  use  today  to 
pull  the  film  past  the  light  beam.  (U 
The  most  common  method  is  that  of 
pulling  the  film  through  or  over  a 
gate  or  aperture  by  means  of  a 
sprocket  usually  attached  to  the  main 
drive  shaft  of  the  sound  head  (2) 
The  film  is  wrapped  around  a  drum 
with  the  edge  on  which  the  sound 
track  appears  being  exposed  to  the 
light  beam  (RCA  Photophone).  This 
drum  replaces  the  sprocket  and  is 
driven  by  the  main  drive  shaft  of  the 
sound  head.  A  compensating  device 
to  either  slow  down  or  speed  up  the 
film  as  it  comes  through  the  projec- 

tion gate  is  required  to  allow  for 
variation  caused  by  film  shrinkage, 
due  to  the  drum  having  a  constant 
periphery  and  no  teeth  to  engage 
the  sprocket  holes  of  the  film.  In  both 
cases  the  film  is  guided  to  its  proper 
location  by  means  of  guide  rollers. 

Sound  heads  in  general  occasion 
much   trouble,  the  majority  of  which 

are  overcome  in  the  laboratory  prior 
to  shipment  of  the  equipment  for 
regular  theatre  use.  We  shall, 
therefore,  discuss  only  those  troubles 
which  may  properly  be  classified  as 
"field  troubles."  Easily  the  most 
common  trouble  with  sound  heads  is 
that  which  is  variously  known  as 
"warble,"  "wow-wowing,"  and  pitch 
changing.  The  cause  of  most  sound 
head  troubles  is  variation  of  speed, 
and  there  remains  only  to  correct  the 
cause  of  this  variation  to  insure  maxi- 

mum efficiency. 

The  period  of  the  "wow"  is  the 
best  clue  to  its  cause.  If  a  projector 
has  the  proper  motor  equipment,  and 
"wows"  are  present,  one  may  assume 
that  some  portion  of  the  gearing  is 
binding.  Any  gear  or  group  of 
gears  which  complete  one  revolution 
to  one  change  of  pitch  may  properly 
be  held  suspect.  If  the  sound  head 
is  driven  from  the  projector  itself, 
the  chances  are  that  blacklash  in  the 
projector  gearing  is  causing  the 

trouble,  due  to  a  "high  spot"  in  the intermittent  movement.  The  writer 
has  experienced  considerable  trouble 
with  the  G-12's  also.  A  bent  or 
warped  "A"  frame  will  give  much 
trouble  until  it  is  corrected  by  a  new 

replacement.  Turn  the  entire  as- 
sembly over  by  hand  and  locate  any 

spot  that  seems  to  drag  by  means  of 
removing  various  connecting  gears 

and  shafts  until  the  "high  spot"  is found. 

Flywheel  Considerations 

In  cases  where  trouble  is  being  ex- 

perienced with  single-phase  and  di- 
rect current  power,  the  installation  of 

a  heavier  flywheel  will  materially  aid 
in  overcoming  the  difficulty;  but  be 
positive  above  all  things  that  there  is 
no  one  point  in  the  entire  gear  train 
that  is  binding.  Better  results  are 
invariably  obtained  from  systems  in 
which  the  sound  head  is  driven  from 
the  motor  and  the  projector  head 
driven  by  some  type  of  drive  from  the 
sound  head,  than  when  power  is  sup- 

plied the  sound  head  from  the  pro- 
jector. This  is  the  result  of  the 

inability  of  anyone  to  remove  all 
backlash  from  the  projector  head 
gearing,  which  condition  is  aggra- 

vated by  the  variation  of  load  on  the 
intermittent  movement. 

Care  in  Oiling 

Oiling  should  be  handled  in  such  a 
manner  that  no  oil  can  reach  the  op- 

tical system,  and  while  keeping  oil 
entirely  off  the  film  is  to  be  desired 
but  can  hardly  be  done,  at  least  make 
sure  that  the  very  minimum  reaches 
the  film.  All  moving  parts  should 
have  oil  in  sufficient  quantity  to  in- 

sure protection.  Wipe  off  all  excess 
or  spilled  oil. 

Electrical    Troubles    in    Heads 

i.  No  Sound. — Set  up  the  fader  and 
such  switching  equipment  as  may  be 
required  to  pass  the  supposed  gener- 

ated sound  of  the  projector  on  which 
we  are  working.  Pass  a  card  rapidly 
in  the  sound  gate  to  interrupt  the 
beam  of  light.  A  click  should  be 
heard  each  time  that  the  light  beam 
is  covered  or  uncovered.     If  the  click 

Loew's  Valencia  Theatre,  Jamaica,  L.  I.,  projection  room.     Plans  by  M.  D.  O'Brien 



16 The  Motion  Picture  Projectionist January,   1930 

is  not  heard  in  the  monitor  horn,  try 
tapping  the  first  stage  tube  in  the 
film  amplifier.  If  still  no  sound  is 
heard  try  the  second,  and  if  there  is 
a  third  tube,  try  that.  If  the  fila- 

ments are  lit,  there  is  a  possibility 

that  the  "B"  battery  circuit  is  open, 
and  this  source  of  energy  should  be 
checked  to  the  amplifier.  Some  film 
amplifiers  have  the  filaments  in  series 
and  if  one  of  the  filaments  burns  out, 
all  of  the  tubes  will  have  apparently 
failed.  Try  changing  one  tube  at  a 
time  with  one  that  you  know  is  all 
right  until  you  have  located  the  de- 

fective one. 

Never  touch  the  inside  of  an  ampli- 
fier until  you  have  proved  that  the 

trouble  is  located  there.  Trouble  will 
rarely  occur  in  an  amplifier,  and  is 
usually  external,  such  as  batteries, 
loose  switch  contacts,  blown  fuses, 
or  other  outside  causes.  A  complete 
discussion  of  amplifier  troubles  and 
their  location  and  clearance  will  be 
given  in  subsequent  installments. 

If  the  tests  you  have  just  made 
indicate  that  the  amplifier  is  function- 

ing correctly,  and  no  sound  comes 
through  the  system  from  the  photo- 

electric cell,  it  is  logical  to  assume 
that  the  trouble  lies  somewhere  be- 

tween the  optical  system  and  the  grid 
of  the  first  tube  of  the  film  amplifier. 
Touch  the  cathode  pole  of  the  photo 
electric  cell  with  your  finger.  This  is 
the  lead  that  is  attached  to  the  ring 
inside  the  photo  electric  cell  that  is 
visible  through  the  window  of  the  cell. 
The  method  of  bringing  this  lead 
out  of  the  cell  varies  consider- 

ably with  the  make.  Some  leads  come 
out  through  a  regular  vacuum  tube 
base,      while      others      are      brought 

through  the  glass  at  the  apex  of  the 
tube.  Touching  this  lead  should  give 
a  resounding  bang  in  the  monitor 
speaker.  If  it  fails  to  respond,  it 
indicates  that  there  is  trouble  either 
in  the  coupling  between  the  photo 
electric  cell  and  the  first  tube  of  the 
film  amplifier,  or  that  the  battery 
supply  to  the  cell  has  failed. 

Voltmeter   Testing 

A  voltmeter  test  at  this  point  of 
the  circuit  (cathode  of  photo  electric 
cell),  will  disclose  nothing  due  to  the 
heavy  drop  in  voltage  at  the  grid  leak 
located  in  the  coupling  circuit  to  the 
grid  of  the  first  tube  of  the  film 
amplifier.  Make  your  test  with  the 
voltmeter  at  the  battery  side  of  the 
resistor  and  a  true  voltage  reading 
will  be  obtained.  If  the  voltage  is 
correct  or  within  the  required  limits 
prescribed  by  the  manufacturer  of 
the  cell,  and  the  amplifier  is  working 
(as  proved  by  tapping  the  first  tube), 
then  the  trouble  can  only  be  in  the 
cell  itself  or  in  its  closely  associated 
equipment,  such  as  the  socket  and 
connecting  leads  to  the  amplifier,  or 
the  condenser  separating  the  voltage 
to  the  photo  electric  cell  from  the 
grid  of  the  first  tube.  A  careful  in- 

spection will  disclose  the  trouble. 

Other  Troubles 

Loss  of  volume,  sudden  or  gradual; 

hum,  "motor-boating,"  phonetics, 
oscillation,  crackling. 
A  sudden  loss  of  volume  is  indica- 

tive of  some  violent  change  in  the 
working  conditions  of  the  unit,  and 
this  is  usually  due  to  a  piece  of  wax 
or  dirt  of  some  type  entering  the  slit 
and  preventing  the  light  from  scan- 

ning the   film;   or,   possibly,  the  film 

Projection  Schools 
(I.  A.  General  Bulletin,  No.  245,  Dec.  2) 

THE  attention  of  the  General  Office 
has  been  called  to  several  re- 

cently organized  projection  sound 
schools,  offering  a  correspondence 
course  in  sound  projection.  For  a 
great  number  of  years  our  Interna- 

tional Alliance  has  spent  considerable 
time  and  money  in  discouraging  oper- 

ators' schools  of  all  descriptions.  Such 
schools  invariably  make  it  a  practice 
of  attempting  to  interest  their  .pros- 

pective victims  by  promising  them 
jobs  at  operating  at  an  attractive 
salary. 

It  should  be  unnecessary  to  call  a 
matter  of  this  kind  to  the  attention  of 

the  general  membership  of  our  organi- 
zation but  strange  as  it  may  seem,  a 

number  of  our  members  have  paid 
money,  earned  as  members  of  the 
union,  to  such  projection  schools.  The 
result  is  that  money  earned  under 
union  conditions  is  being  utilized  to 
train  non-union  men,  who,  after  all, 
are  certainly  a  menace  to  our  organi- 
zation. 

If  the  membership   of  the  various 

operators'  organizations  desire  to 
carry  on  a  course  of  instruction  in 
projection  they  should  organize  a 
local  study  class  for  this  purpose. 
Technical  information  dealing  with 
all  phases  of  projection  can  be  had. 
After  all,  this  is  the  sensible  and 
practical  way  of  doing  it.  Several  of 

the  so-called  "Projection  Schools," 
offering  to  train  men,  upon  investiga- 

tion have  been  found  to  have  a  faculty 
composed  of  men  who  had  never 
worked  a  single  day  as  motion  picture 
machine  operators.  It  is  easy  to  un- 

derstand that  men  of  this  calibre  are 
not  competent  or  qualified  to  train 
motion    picture   machine   operators. 

In  the  future  it  would  be  advisable 
for  all  members  of  our  organization 
to  refuse  to  give  any  consideration  to 
any  correspondence  course,  unless 
such  course  had  first  been  approved 
by  the  International  President.  It  is 
to  be  hoped  that  it  will  not  be  neces- 

sary to  again  call  this  matter  to  the 
attention  of  the  membership  of  our 
organization. 

riding  out  of  focus  due  to  the  gate 
opening  or  not  having  been  closed  at 
the  start  of  the  reel. 

A  loss  of  volume  over  a  period  of 
time  is  usually  due  to  battery  de- 

terioration, lens  system  becoming 
dirty,  or  the  lamp  becoming  blackened 
and  the  filament  sagging  out  of  focus* 
Tubes  in  the  film  amplifier  usually 
give  about  a  thousand  hours  before 
the  filament  shows  signs  of  poor 
emission. 

Hum  may  be  caused  by  an  outside 
source  of  electrical  pick-up,  such  as; 
dimmer  banks  (if  in  projection  room),, 
motor  grounds,  grounds  in  the  motor 
feeds  of  arc  lamps  and  such  other- 
sources.  If  believed  to  be  from  any 
of  these,  open  both  wires  at  the 
power  panel  of  the  various  units  un- 

til the  trouble  clears.  This  will  show 
you  the  offending  circuit  and  the 
cause  for  the  interference  can  be 
readily  ascertained.  Another  source 
of  hum  is  that  of  the  film  failing  to- 

run  past  the  light  beam  in  it's  proper 
path.  When  the  light  runs  through 
either  the  sprocket  holes  or  into  the 

picture  portion  of  the  film  a  hum  of" 
about  sixty-cycle  frequency  will  be 
heard.  A  hum  will  sometimes  be  pro- 

duced when  some  portion  of  the  photo, 
electric  cell  or  film  amplifier  is  touch- 

ing the  metal  part  of  the  housing. 
This  is  due  to  the  vibration  of  the 
projector  being  transmitted  into  the 
cell  to  the  tube  elements,  and  can  be 
cleared  by  preventing  the  part  from 
touching  the  case,  using  tube  packing. 
It  is  well  to  run  the  projector  occa- 

sionally without  film  to  check  up  on 
this  item. 

"Motor-Boating" 

"Motor-boating"  is  caused  by  the 
breaking  down  of  the  photo  electric- 
cell,  due  to  excessive  battery  po- 

tential or  air  leaking  into  the  cell. 

Replace  any  cell  that  "motor-boats."" The  name  is  derived  from  the- 
similarity  of  the  sound  to  that  of  the 

"putt,  putt"  of  a  motor  boat,  and 
when  once  heard  is  easily  recognized., 
A  cell  will  sometimes  break  down 
completely  and  a  pink  to  a  violet  light, 
will  be  apparent  in  the  cell  window. 

A  squeal  may  or  may  not  accompany- 
this  condition. 

Phonetics  are  caused  by  virtually- 
the  same  thing  that  happens  when 
you  tap  the  outside  of  a  vacuum  tube. 
The  elements  within  the  tube  are  set 
in  motion  and  due  to  the  relative- 
change  in  their  position  cause  elec- 

trical changes  in  the  circuit  that  are- 
amplified  in  the  following  stages  until 
the  effect  becomes  objectionable. 

Make  sure  that  no  portion  of  the  cell' 
is  touching  the  sound  head  and  that  it 
is  well-cushioned.  Do  the  same  with 

the  film  amplifier.  It  is  well  to  try- 

various  tubes  in  the  first  stage  to  find' 
one  that  will  give  the  least  trouble  in 
this  respect.  Try  to  remove  as  much 
vibration  as  possible  from  the  pro- 

jector to  further  dampen  this  effect. 

Oscillation  in  properly  designed' 
equipment  is  merely  a  bad  case  of" {Continued  on  page  43) 
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Elementary  Optics 

THERE  have  been  t
wo  theories 

regarding  the  nature  of  light. 
Newton  thought  that  light 

consisted  of  tiny  corpuscles  that 
were  emitted  from  a  luminous  body. 
On  the  basis  of  this  assumption  he 
tried  to  explain  all  the  phenomena 

pertaining  to  the  transmission  of 

light.  One  thing  puzzled  him,  how- 
ever, and  that  was  what  is  now 

known  as  polarization.  Previous  in- 
vestigators had  discovered  that  a 

beam  of  light  traveling  through  Ice- 
land spar  (Fig.  1),  was  refracted  in 

two  ways  at  the  same  time,  so  that 
instead  of  one  beam  of  light  leaving 

the  Iceland  spar,  there  were  two  sep- 
arate and  distinct  beams,  each  travel- 

ing in  a  different  direction   (Fig.  1). 
Newton  had  previously  accounted 

for  refraction  by  stating  that  the 
particles  of  light  traveling  close  to 
the  atoms  of  the  refracting  material 
were  bent  out  of  their  path  by  the 
attraction  of  gravity  to  the  atoms. 
Because  the  molecules  were  all  of  a 

single  weight,  it  was  natural  to  ex- 
pect, on  the  basis  of  this  theory,  that 

the  light  entering  a  heavier  medium 
would  speed  up,  because  of  the  added 
attraction  of  the  molecules. 

Later  experiments  proved  this  to 
be  untrue.  In  fact,  they  showed  that 
the  index  of  refraction  of  any  trans- 

parent object  was  the  ratio  of  the 
speed  in  air  to  the  speed  of  light  in 
that  object.  This  meant  that  light 
actually  slowed  down  in  traveling 
through  a  denser  medium.  These 
discrepancies  led  Hygens  to  bring 
forth  the  wave  theory  of  light. 

Light  Wave  Lengths 

Light  consists  of  a  form  of  wave 
energy.  These  waves  are  electrical 
in  nature  and,  except  for  wave 
length,  are  identically  the  same  as 
radio  waves.  A  comparison  will 
show  the  differences.  A  wave  length 
of  light  is  in  the  neighborhood  of 
one  one-millionth  of  an  inch;  whereas 
a  radio  wave  has  a  wave  length  of 
several  yards.  Color  depends  en- 

tirely   in    the    wave    length    of    light 

By  Samuel  Bagno 

Unpolanzed  beam 

Iceland  Spar 
Double  Refraction  by  Iceland  Spar 

Screen 

Figure   1 

striking  the  eye,  red  giving  the  long- 
est wave  length  and  violet  the  short- 

est. The  other  colors  follow  in  order 
of  wave  length  exactly  as  in  the 

spectrum. 
Since  electrical  vibrations  consist 

of  the  vibration  of  free  electrons  in 
space,  they  are  free  to  vibrate  in  two 
directions.  Some  of  these  electrons 

are  polarized,  or  vibrate,  in  a  direc- 
tion perpendicular  to  the  rays  of 

light;  while  other  electrons  are 
forced  to  vibrate  at  right  angles  to 
the    direction    of    the    ray    of    light. 

nicoi  Prism 

Figure  2 

This  action  is  known  as  polarization 
and  presents  some  interesting  phe- 
nomena. 

There  are  several  ways  of  select- 
ing light  polarized  in  one  direction 

and  not  in  the  other.  A  piece  of 
Iceland  spar  can  be  used  as  a  filter 

very  effectively  and  has  been  incor- 
porated into  what  is  known  as  a  nicol 

prism  (Fig.  2),  which  allows  one  ray 
of  light  to  go  through  it,  and  re- 

flects the  ray  polarized  in  the  oppo- 
site direction. 

Tourmaline  Crystals 

A    crystal    of    tourmaline    has    the 

property     of     polarizing    light    com- 
pletely, so  that  two  crystals  of  tour- 
maline  can  be   made   to   pass   all   of 

Fig.  3 — Mechanical  analogy  to  tourmaline 

the  light  or  cut  it  off  completely.  A 
mechanical  analogy  to  this  action  of 
tourmaline  is  presented  in  Figure  3. 
The  zigzag  lines  represent  the  waves. 
Two  rays  at  right  angles  to  each 
other  pass  into  the  first  crystal  of 
tourmaline,  which  is  shown  by  an  an- 

alogy (two  parallel  bars).  On  leav- 
ing this  piece  of  tourmaline  there  is 

only  one  ray  which  vibrates  only  in 
a  vertical  direction.  This  ray  passes- 
into  the  second  crystal,  and  when 
this  crystal  is  facing  in  the  right 
direction  (as  shown  in  the  first  part 
of  the  figure),  the  ray  encounters  no- 
difficulty  in  passing  through. 

However,  if  the  second  crystal  is 
at  right  angles  to  the  first  (as  shown 
in  the  second  part  of  the  figure), 
no  light  can  come  through.  Tour- 

maline is  a  perfect  polarizer,  but  due 

to  the  poor  color  of  the  crystal — -a 
dull  brown — it  is  very  seldom  used 
for  this  purpose. 
When  light  is  polarized  by  one 

nicol  prism  and  strikes  another  at 
right  angles  to  it,  no  light  can  pene- 

trate the  second  prism.  If,  however, 
the  other  prism  is  rotated,  some  light 
can  penetrate.  More  and  more  light 
penetrates  the  second  prism  as  it  is 
rotated,  until  the  two  prisms  face  the 
same  direction,  at  which  time  the 
maximum  amount  of  light  can  travel 
through  it. 

Angles    of    Polarization 
All  refracting  substances  have  the 

power  of  twisting  the  direction  of 
polarization,  depending  on  the  wave 
length  of  the  light  and  the  refrac- 

tive index  of  the  prism.  It  is  due  to 
this  twisting  of  the  rays  of  light 
that  when  a  refracting  substance, 
such  as  a  piece  of  glass,  is  placed 
between  two  nicol  prisms,  all  weird 
color  effects  may  be  obtained  with 
only  a  source  of  white  light. 

When,  however,  the  light  of  a  sin- 
gle color  is  transmitted  through  the 

prisms,  and  a  piece  of  glass  is  put 
between  them,  the  light  is  found  to 
have  a  different  angle  of  polariza- 

tion. This  angle  of  polarization  can 
be  altered  by  the  slightest  mechani- 

cal pressure  on  the  glass.  A  strong 
magnetic  field  will  also  alter  the 
angle  of  polarization  of  the  light. 
Such  schemes  have  been  used  by 
many    an    ingenious    inventor    as    a 
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means  of  recording  light  on  a  mov- 
ing film. 

Perhaps  one  of  the  most  ingenious 
uses  of  polarized  light  was  that  of 
measuring  the  thickness  of  a  potas- 

sium film  on  the  glass  of  a  photo 
electric  cell.  It  was  found  that  the 

thin  film  has  the  property  of  rotat- 

ing the  angle  of  polarization.  Mak- 
ing use  of  this  property,  the  mathe- 

matical law  of  which  could  be  very 
easily  deduced,  engineers  at  the  Bell 
Telephone  Laboratories  succeeded  in 
measuring  a  potassium  film  one  for- 

ty-millionth of  an  inch  thick. 
(To   be  Continued) 

Single  or  Double  Reels? 
MANY  comments  were  received 

on  the  article  "Why  1,000- 
Foot  Reels?"  which  was  contributed 
to  the  December  issue  by  Secretary 
F.  P.  Broadbent  of  Local  Union  360, 

Edmonton,  Alb.,  Canada,  the  most  in- 
teresting of  which  are  reprinted  be- 

low. Obviously  there  is  a  sharp 
difference  of  opinion  on  this  highly 

important  phase  of  sound  film  re- 
production, and  the  following  letters 

suggest  that  additional  comment  from 
readers  might  prove  beneficial  in 
establishing  the  consensus  of  opinion 
en  this  point.  To  this  view  we 
heartily  subscribe,  and  we  shall  antici- 

pate further  interesting  comment  on 
the  subject  between  now  and  the  next 
issue. — The  Editor. 

Editor, 

M.  P.  Projectionist. 

Sir:  After  reading  Brother  Broad- 
bent's  letter  in  the  December  issue, 
we  feel  forced  to  comment  and  to  re- 

fuse to  go  back  to  the  old  practice  of 

using  2,000-foot  reels.  We  agree 
with  Brother  Broadbent  when  he  says 

that  the  continuous  hooking-up  and 

splitting  of  2,000-foot  reels  ruins  the 
continuity  of  the  picture  and  that  in 

many  cases  essential  dialogue  is  lost. 
We  have  recently  received  letters 

from  both  United  Artists  and  Metro- 
Goldwyn-Mayer  which  set  forth 
several  definite  reasons  why  pictures 

should  not  be  hooked-up  on  2,000-foot 
reels.  Now,  from  the  viewpoint  of  a 

projectionist,  we  wish  to  state  our 
opposition  to  double  reels. 

5  Votes  for  Singles 

1.  In  running  double  reels  the 

exciting  lamp  is  on  twice  as  long, 

thereby  being  subjected  to  undue 
strain  which  weakens  it.  An  exciting 

lamp  should  be  allowed  to  cool  after 
each  single  reel.  2.  We  object  to 
being  forced  to  stand  alongside  our 

projectors  for  a  period  of  twenty 
minutes  or  longer,  which  is  demanded 

by  double-reel  operation.  3.  Some 
states,  assuming  that  double  reels  will 

give  rise  to  laxness  on  the  part  of 
the  projectionist,  have  passed  laws 
forbidding  their  use.  4.  Most  of  our 

programs  consist  of  part  sound-on- 
film  and  part  disc,  and  we  imagine 
that  it  would  be  somewhat  confusing 

to  have  part  of  the  show  on  1,000-foot 
reels  and  the  other  on  2,000-foot  reels. 
5.  New  York  City  Local  306  recently 

passed  a  ruling  forbidding  any  pro- 
jectionist in  their  jurisdiction  to 

hook-up    double    reels    for   use    in    a 

theatre.  In  view  of  the  fact  that  306 
is  not  only  the  largest  Local  Union 
but  has  also  had  sound  equipment 
longer  than  any  body  in  the  country,  we 
assume  this  action  was  based  on  long 
experience  and  with  an  eye  to  better 

projection. We  would  suggest  that  the  disc 
companies,  instead  of  trying  to  make 
2,000-foot  reels  for  their  subjects, 
continue  the  use  of  single  reels  and 
encourage  the  few  companies  who 
now  favor  the  former  to  use  only 
singles. 

In  closing  may  we  say  that  we 
would  like  very  much  to  see  expres- 

sions in  your  publication  from  other 
readers. 

Local  Union  312,  Enid,  Okla. 
George    L.  McCann, 

Corr.   Secty. 
H.  H.  Williams, 

Fin.  Secty.  &  Treas. 
Editor, 

M.  P.  Projectionist. 
Sir:  The  article  in  the  December 

issue  regarding  the  use  of  1,000-foot 
by  film  producers  is  heartily  endorsed 
by  our  Local  Union  members,  and 
Brother  Broadbent  deserves  a  vote  of 
thanks  for  bringing  the  subject  up  at 
this  time.  All  the  points  enumerated 
by  him — improved  changeovers,  reten- 

tion of  essential  dialogue  and  general 
all  around  convenience — are  true.  It 
also  requires  less  time  in  setting  up 
and  taking  down  a  show. 

I  believe  it  would  be  a  good  idea  to 
get  the  opinion  of  projectionists  in 
every  part  of  the  country  on  this 
point,  thus  tending  to  correct  the  ex- 

isting evils  which  spring  from  this  in- 
jurious practice. 

A.  H.  Estes, 

Secretary  Local  347, 
Columbia,  S.  C. 

Editor, 

M.  P.  Projectionist. 

Sir: — Brother  Broadbent's  comment 
on  "Why  1,000-Foot  Reels?"  in  your 
December  issue  is  indeed  a  timely 
topic,  for  I  know  of  no  one  projection 
problem  which  is  more  pressing  at 
present  than  that  of  uniform  reel 
sizes.  However,  we  out  here  in  Iowa 
think  Brother  Broadbent  quite  in 
error,  as  our  experience  has  been  that 
none  of  the  leading  film  producers 
have  as  yet  adopted  the  practice  of 
shipping  their  sound-on-film  subjects 
on  2,000-foot  reels. 

I  will  admit  that  the  practice  of 
shipping  this  product  on  1,000-foot 
reels  has  done  much  to  mar  the  pres- 

entation of  many  sound  pictures,  but 
why  blame  it  on  the  reels  when  the 
majority  of  the  time  the  reason  for 
mutilated  prints  is  the  projectionist 
who  on  a  prior  run  has  cut  into  these 

prints? Personally  I  come  across  too  many 
evidences  of  projectionist  delinquency 
in  this  matter. 

Brother  Broadbent  further  states 
that  nobody  runs  subjects,  either 
silent  or  sound,  on  single  reels ;  yet  he 
would  be  surprised  to  learn  that  out 
this  way  there  are  hundreds  of  us 
who  do  that  little  thing.  The  fire 
hazard  alone  is  enough  argument  in 
favor  of  the  single  reel: — two  reels 
of  film  will  make  just  that  much 
more  of  a  fire  than  a  single  reel. 
A  projector  take-up  with  enough 

tension  to  take-up  a  2,000-foot  reel 
would  in  all  cases  cause  too  much 
tension  on  the  first  100  feet  or  so  of 

film,  particularly  in  the  older  projec- 
tor models.  Then  there  is  the  mat- 
ter of  the  exciting  lamp  filament.  I 

understand  that  running  2,000  feet 
of  film  demands  that  the  exciting 
lamp  be  lighted  for  too  long  a  period, 
whereas  the  single  reels  allow  it  a 
chance  to  cool  after  a  short  period 
and  adds  materially  to  the  life  of  the lamp. 

Most  of  the  leading  film  producers 
in  this  territory  send  out  letters  with 
each  and  every  print  requesting  us 

not  to  double  up  their  sound-on-film 
prints  and  state  that  if  the  same  is 
done  we  will  be  charged  accordingly. 

In  closing  I  will  say  that  if  a  uni- 
form reel  standard  could  be  agreed 

upon  throughout  the  industry,  there 
would  be  so  few  bad  changeovers  due 
to  mutilated  prints  as  to  be  negligible. 

H.  T.  Coleman, 
Secrteary,  Local  567, 

Boone,  Iowa. 

Novel   Screen   Experiment 
It  is  well  known  that  celluloid  is 

highly  inflammable,  and  not  a  suitable 
material  for  use  on  a  stage.  The 
Beaded  Screen  Corp.  has  perfected  a 
noninflammable  material  used  in  mak- 

ing the  Vocalite  Sound  Screen.  Ex- 
periments show  that  Vocalite  Sound 

Screen  can  be  made  fireproof,  with- 
out impairing  its  value  as  a  reflecting 

medium  or  impairing  its  sound  per- 
meability. It  is  possible  to  treat  this 

screen  in  the  process  of  manufac- 
ture, so  that  it  acquires  substantially 

the  properties  of  asbestos,  and  yet  not 
lose  any  light  power  or  sound  value. 
A  test  made  of  Vocalite  Sound 

Screen,  and  a  piece  of  perforated 
screen,  disclosed  the  following  state 
of  affairs.  The  test  pieces  were  four 
inches  long  and  one  inch  wide,  and 
were  lighted  at  the  same  time.  The 
perforated  screen  burned  up  in  a 
roaring  flame  and  was  entirely  de- 

stroyed in  about  thirty  seconds.  The 
Vocalite  test  piece  burned  very  slowly 
and  at  the  end  of  thirty  seconds  only 
three-quarters  of  an  inch  had  been 
consumed.  It  took  over  three  minutes 
to  entirely  destroy  it. 
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Simplest  in  Design- 
Finest  in  Quality- 
Lowest  in  Cost — 
Adaptable  to  An> 

Disc  System — 

A  Revelation 
§n 

SOUND 

Send   for   "Sound 
Facts."      A    booklet    that 

every  man  should  read  before 
he  invests  in  ANY  Sound  Device. 

INI MEDIA  TE 
DELIVERY 

Universal  Sound  Products 
CORPORATION 

CENTRAL  OFFICE 
AND  LABORATORY 

N.  W.  Cor.  13th  &  Cherry  Sts. USPCo UNIVERSALLY 
SERVICED  IN  ALL 
LEADING  CITIES 

PHILADELPHIA 
A  Few  Territorial  Franchises  Still  Open 

00 

$890 
Two  Complete 
Sound -on-Film 

Units 
Powers  or 

Simplex 
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The  Man  in  the  Booth  Knows 

the  Real  Danger  from  FIRE 

605  Mauch  Cnunk  St, 
Pottsville,  Penna. 
December  3 ,  1929 

Sentry  Safety  Control  Corp. 
CT.W.  Cor.  13th  &  Cherry  Sts  . 
Philadelphia,  Penna. 

Gentlemen : 

I  have  used  your  safety  controls  for  one 

week  now  and  they  are  great.  After  20  years  in 
the  booth  I  can  now  go  in  without  that  awful 

dread  of  fire,  and  that  is  half  of  the  day's 
battle.   I  cannot  speak  too  highly  of  them  as 
I  have  had  a  film  break  this  week  and  the  douser 

went  down  like  lightning.  One  of  the  belts 

also  broke,  and  the  results  were  the  same.   They 

are  the  best  things  in  the  booth. 
I  remain , 

Very  truly  yours  , 
JOHN  WEISS 

Just  One  of  the  Thousands  of  Projectionists 

Who  Know  and  Appreciate 

Sentry  Safety  Control 
13th  and  Cherry  Sts. 

PHILADELPHIA 

1560     Broadway 

NEW  YORK 
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Centering  Lens  Holder Duplex   Aperture   Gate 

Fulco  Projector 

FOR  this  purpose,  we  offer  a  special  lever-shift  lens 
holder  and  a  special  duplex  aperture  gate.  The  lens 

holder  permits  instantaneous  side  shifting  of  lens  for 
image  centering  and  the  duplex  aperture  carries  both  nor- 

mal opening  and  a  sound-on-film  proportional  aperture. 
An  extra  lens  is  needed  in  connection  with  sound-on-film 

pictures,  but  instead  of  this  a  variable  focus  lens,  adjust- 
able for  either  normal  or  sound-on-film  pictures,  may  be 

used.  These  devices  are  designed  for  use  on  Simplex 
machines  and  are  of  rugged  accurate  construction  and 
neat  finish. 

Lens  holder  may  be  fitted  in  place  without  any  prepara- 
tory work  whatever,  unless  it  is  desired  to  mount  lever 

in  front,  in  which  case  it  is  only  necessary  to  drill  hole  in 
front  plate  of  machine. 

CENTURING  LENS  HOLDER,  each.  .  .#25.00 

DUPLEX  APERTURE  GATE,  each   #35.00 

THE 

FULCO  PROJECTOR 
Continues  steadily  to  gain  recognition  for  its  many  unique 

features  of  peculiar  and  particular  value  in  sound  picture 

projection. 

<&m>  E.  E.  FULTON  COMPANY  <S> 
C.  H.  FULTON 

President 

CHICAGO — 1018   So.   Wabash   Ave. 
NEW  YORK — 115  W.   45th   St. 
BOSTON — 65    Broadway 
PHILADELPHIA — 1337   Vine  St. 
ATLANTA — 146   Walton  St. 

A.    G.    JARMIN 
Treasurer 

BRANCHES 

F.    A.   VAN    HUSAN 
V.  P.  &  Sales  Mgr. 

ST.   LOUIS — 3232    Olive   St. 
INDIANAPOLIS — 340    N.    Illinois    St. 
MILWAUKEE — 151    Seventh    St. 
SAN  FRANCISCO — 255  Golden  Gate  Ave. 
LOS  ANGELES — Film  Ex.  BIdg. 

Executive  Headquarters — 1018  So.  Wabash  Ave. 
CHICAGO 

Factory:   2001    So.   California  Ave.,   Chicago,   III. 
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Efficient  Sound  Projection 
By  R.  H.  McCullough 

Supervisor  of  Projection,  Fox  West  Coast  Theatres 

Projectionists  are  who
lly 

responsible  for  the  quality  of 
sound  in  their  particular 

theatres.  They  are  also  responsible 

for  the  proper  maintenance  and  opera- 
tion of  the  sound  equipment.  There 

can  be  no  alibis  on  the  part  of  the 

projectionist  for  poor  results  with  his 

equipment,  providing,  of  course,  that 

he  is  given  the  proper  equipment  to 
work  with.  It  is  his  place  to  demand 

new  equipment  at  such  times  as  he 

feels  a  proper  presentation  requires 
it.  While  the  major  sound  picture 

equipment  companies  maintain  service 

engineers  for  the  purpose  of  checking 

their  equipments,  this  fact  does  not  re- 

lieve the  projectionist  of  responsibil- 
ity for  his  apparatus. 

Flutter  in  the  Horns 

I  recently  visited  a  theatre  and 

noticed  a  very  bad  flutter,  and  upon 

investigating  the  reason  for  same  I 
discovered  that  a  small  piece  of  lint 

had  lodged  in  the  sound  aperture  and 

was  kept  in  motion  in  front  of  the 

light  beam  as  the  film  moved  through 

the  compartment.  This  was  the  cause 
of  a  very  serious  flutter  which  utterly 
ruined  a  considerable  portion  of  a 
dialogue  film. 

After  cleaning  the  sound  aperture 
and  film  compartment,  it  is  best  to 
carefully  check  everything  to  see  that 
all  dirt  and  lint  has  been  removed. 

P.  E.  Cell  Amplifiers 

With  the  exception  of  a  few  spare 

parts,  Western  Electric  does  not  fur- 
nish auxiliary  equipment  with  its 

sound  projector  system.  On  many  oc- 
casions I  have  been  present  in  the- 

atres which  were  encountering  serious 
trouble  with  one  of  the  photo  electric 

cell  amplifiers,  The  following  tem- 
porary connection  was  made  so  that  a 

continuous  performance  could  be  pre- 
sented  with   film   reproduction: — 

Assuming  that  No.  1  projector 
photo  electric  cell  amplifier  is  totally 
disabled,  and  one  is  compelled  to  run 

the  remainder  of  a  show  on  No.  2 
projector,  No.  1  projector  may  be 
used  for  the  balance  of  the  show  by 
providing  two  leads  long  enough  to 
reach  from  No.  1  projector  photo 
electric  cell  to  No.  2  cell.  Connect 
the  two  leads  to  No.  1  projector  p.e. 
cell  positive  and  negative  leads,  and 
then  connect  the  other  end  of  the  leads 
to  No.  2  projector  p.e.  cell  terminals. 
Make  sure  that  the  positive  and 

negative  leads  of  both  photo  electric 
cell  leads  are  the  same  before  pro- 

ceeding to  resume   operation. 
No.  2  projector  photo  electric  cell 

amplifier  is  now  taking  care  of  both 
cells.  On  making  changeovers,  bring 
the  fader  to  zero  in  the  usual  man- 

ner, but  do  not  fail  to  keep  in  mind 
that  you  are  using  only  one-half  of 
the  fader  for  the  p.e.  cell  amplifier, 
which  is  in  operation. 

Good  work  cannot  be  done  with  a 
soldering  iron  that  is  not  kept  clean 
and  well  tinned.     A  small  wire  brush 

Sectional    view    of    555-W    receiver.      A, 
diaphragm;    B,    actuating    coil;    C,    field 

coil;    D,   tone   chamber 

is  useful  for  cleaning  the  tip  of  the 

iron  before  tinning. "  A  woolen  cloth or  asbestos  pad  should  be  used  to  keep 
the  point  clean. 

555-W  Receiver 

The  555-W  Western  Electric  re- 
ceiver marks  a  distinct  forward  step 

in  loudspeaker  construction,  especi- 
ally from  the  viewpoint  of  efficiency 

and  volume  of  sound  produced.     The 

0-79S05    RtT.  COtL 
gl.9  M-H- 

76  EP   CONO, 
.00498  M.P. 

IZ-C    CONNECTING    BLOCK 
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555-W  Receiver   (W.E.) 

diaphragm,  "A"  in  the  accompanying 
figure,  is  made  of  thin  aluminum  al- 

loy and  the  central  portion  is  cupped 

into  portions  of  two  spherical  sur- 
faces. This  diaphragm  flexes  only 

near  its  outer  edge  and  gives  con- 
siderably better  results  than  the  flat 

type  of  diaphragm  that  flexes 
throughout.  Driving  is  by  means  of 

a  single  layer  coil  "B,"  of  edgewise- wound  aluminum  ribbon,  attached  to 
the  diaphragm  and  reacting  with  the 
field  winding  "C".  This  driving  coil 
has  high-carrying  capacity  due  to  its 
single  layer  construction,  small 
amount  of  pulsating  material,  and 
consequent  high  rate  of  heat  dissipa- tion. 

The  cone-shaped  piece,  "D,"  is located  in  front  of  the  diaphragm  to 
shape  the  tone  chamber  for  proper 
distribution  of  the  air  pressure  waves, 
and  this,  with  the  plunge-like  motion 
of  the  diaphragm,  largely  contributes 
to  the  high  efficiency  of  the  receiver. 

D-85128  Equalizer  for  555-W  Receiver 

Storage  Batteries 

IT  is  very  essential  that  storage batteries  receive  the  best  of  care 
and  attention  at  all  times.  The  mat- 

ter of  battery  replacements  has  be- 
come one  of  the  major  problems  of 

projection  room  work.  With  sound 

picture  equipments  the  "A"  type storage  batteries  are  used  to  light  the 
filaments  of  the  amplifier  tubes,  to 

supply  magnetizing  current  to  the 
receivers  attached  to  the  horns,  and 
also  to  supply  the  current  for  the 
reproducer  or  exciting  lamp  filament. 

The  "A"  battery  has  a  terminal 
voltage  of  6  volts,  and  each  battery 
has  three  cells  of  2  volts  each.  Each 
cell  is  made  up  of  several  positive 
plates  and  several  negative  plates. 
All  positive  plates  are  connected  to- 

gether, and  all  negative  plates  are 
similarly  connected.  The  positive  and 
negative    plates    alternate   with    each 
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Storage  battery  with  cells  in  series. 

other  in  position  and  are  kept  apart 
by  separators  of  wood,  celluloid,  or 
hard  rubber. 

The  plates  themselves  are  made  of 
lead  alloys  and  chemical  compounds 
of  lead.  The  plates  and  their  sepa- 

rators are  immersed  in  a  bath  of 

sulphuric  acid  diluted  with  water — 
this  liquid  being  known  as  the  elec- 

trolyte. The  electrolyte  and  plates 
are  carried  in  a  jar  made  of  glass, 
hard  rubber  or  other  insulating  mate- 
rial. 

Electrolyte  Action 

When  the  battery  is  fully  charged 
and  in  good  condition,  the  positive 
plates  have  a  dark  reddish-brown  or 
chocolate  color;  while  the  negative 
plates  are  gray  or  slate  colored.  When 
the  batteries  are  connected  to  the  am- 

plifier and  the  filament  switch  is 
turned  on,  an  action  immediately  be- 

gins to  take  place  between  the  plates 
and  the  electrolyte.  A  part  of  the 
sulphuric  acid  in  the  liquid  combines 
with  the  lead  in  the  plates  to  form 
lead  sulphate,  and  the  surfaces  of 
both  plates  gradually  become  covered 
with  this  sulphate. 

Plate   Surface   Change 

The  percentage  of  water  in  the 
electrolyte  is  increased  because  of  the 
combining  of  part  of  the  acid  with  the 
lead  of  the  plates,  leaving  water  in 
the  electrolyte.  The  surfaces  of  the 
plates  thus  change  slowly  to  lead 
sulphate,  while  the  liquid  becomes 
more  nearly  pure  water.  When  the 
battery  is  recharged,  the  sulphate  of 
the  plates  combines  with  part  of  the 
hydrogen  and  oxygen  in  the  electro- 

lyte to  form  more  sulphuric  acid.  The 
positive  plates  then  become  peroxide 
of  lead  and  the  negative  is  left  as 
sponge  lead.  This  transformation 
continues  until  the  sulphate  is  com- 

pletely reduced,  and  the  battery  is 
then  said  to  be  charged. 

Battery  Connections 

I  have  found  during  my  many  visits 
to  different  theatres  that  battery 
connections  are  being  neglected.  It 
is  imperative  that  battery  straps  be 
removed  and  both  strap  and  lug  be 
cleaned.  Apply  a  little  vaseline  and 
replace,  and  be  positively  sure  that 
the  connection  is  tight.  Poor  battery 
connections  have  been  the  cause  of 
noisy  reproduction  in  many  theatres. 

If  the  polarity  is  not  marked  on  the 

battery   terminals,    it   may    be    deter- 
mined in  the  following  manner: 

1.  Cut  a  potato  in  half  and  insert 
the  two  leads  from  the  battery:  a 
green  formation  will  take  place 
around  the  positive  terminal. 

2.  A  direct  current  voltmeter  will 
read  correctly  only  if  connected  posi- 

tive to  positive,  and  negative  to  nega- 
tive. Get  a  reading  on  the  voltmeter 

and  note  the  marking  on  the  connect- 
ing posts. 

3.  Dip  the  terminals  of  the  battery 
into  a  glass  of  water  into  which  a 
little  salt  has  been  dropped,  being 
careful  not  to  let  the  terminals  con- 

tact:— bubbles  will  appear  at  the 
negative  terminal. 

4.  Use  a  polarity  indicator.  This 
may  be  purchased  at  any  electrical 
supply  store. 

Changing  P.  E.  Cells 

When  photo  electric  cells  are 
charged,  be  sure  than  the  window  of 
the  new  cell  is  properly  lined  up  with 
the  opening  in  the  compartment, 
separating  the  cell  compartment  from 
the  film  compartment,  otherwise  the 
reproduced  sound  will  be  distorted. 
When  flutter  occurs,  check  the  film 
compartment  first. 

New  Precision  Pick-Up 
Announcement  has  been  made  of 

a  new  precision  electrical  pick-up 
which,  it  is  claimed,  has  a  uniform 
frequency  response  of  from  40  to  6,000 
cycles,    or    sufficient    range    for    the 

When  a  battery  discharges,  the  current 
flows  outside  the  battery,  thru  the  cir- 

cuit, from  the  positive  terminal  to  the 
negative  terminal.  The  flow  inside  the 

battery  is  from  the  negative  to  the  posi- 
tive, thru  the  electrolyte,  as  indicated  by 

the  arrows. 

faithful  reproduction  of  recorded 
music.  The  pick-up  is  said  to  have 
successfully  withstood  a  10-hour  life 
test  on  the  vibrometer,  or  scientific 
yardstick  of  electrical  pick-up  life,  as 
contrasted  with  an  hour  for  the 

ordinary  pick-up.  The  electrical  re- 
sistance is  49  ohms,  which  is  un- 

usually low. 

The  pick-up  head  is  mounted  on  an 
arm  which  rides  on  a  ball-bearing 
swivel  and  carries  a  sliding  weight  sj 

as  to  adjust  the  stylus  bearing  pres- 
sure for  best  results  with  any  type 

record.  Developed  by  General  Elec- 
tric for  the  Radio  Receptor  Corp., 

N.  Y.  City. 

D-86849 — Non-synchronous  double  turntable  with  record  cabinet.     Also  showing 
model  arrangement   of   such  equipment. 
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As  The  Editor  Sees  It 
FC  Wholly  A.  C.  Apparatus 

RE  QUE  NT  reference  in  this  section  of  the 
necessity  for  developing  a  sound  picture  appara- 

tus which  would  be  operated  throughout  by  A.  C. 
has  evidently  borne  fruit,  according  to  the  an- 

nouncement made  recently  by  Rudolph  Miehling, 
well-known  in  the  projection  field  for  many  con- 

tributions to  the  art,  that  he  has  succeeded  in 
developing  such  an  apparatus  which,  while  mark- 

ing a  distinct  forward  step  in  the  sound  picture 
engineering  field,  sacrifices  not  one  whit  in  operat- 

ing efficiency  to  the  exigencies  of  such  a  develop- 
ment. Elsewhere  in  this  issue  there  appears 

what  little  data  is  at  present  available  on  the 
Miehling  development,  patent  considerations  hav- 

ing precluded  the  possibility  of  presenting  specific 
facts  on  the  equipment  just  now.  While  we  have 

no  hesitation  in  stating  that  Miehling's  equip- 
ment is  not  only  practicable  but  highly  efficient, 

we  shall  look  forward  with  interest  to  the  release 
of  details  of  the  system  and  shall  hope  that  here  at 
last  is  the  thing  to  which  many  of  us  have  looked 
forward  with  enthusiasm. 

Theoretically,  storage  batteries  have  been  the 
answer  to  one  of  the  most  serious  problems  of 
sound  picture  reproduction;  but  simply  because 

of  this  fact  it  shouldn't  be  necessary  for  us  to 
plod  along  contending  with  the  many  difficult 
features  of  such  equipment  when  a  satisfactory 
apparatus  which  dispenses  with  the  need  for  bat- 

teries hoves  into  view.  Personally  we  could  never 
see  very  clearly  why  no  assault  was  ever  made 
on  the  forces  of  those  who  could  see  nothing  else 
but  battery  supply.  Expense  in  great  quantities 
and  inconvenience  in  only  a  slightly  lesser  degree 
have  been  the  general  experience  with  batteries. 
And  the  first  reason  is  easily  the  most  important 
of  the  two. 

AC 
 Obituary N  official  statement  on  "projection

  
schools" 

was  issued  recently  by  President  William  F. 
Canavan  of  the  Internation

al  
Alliance  and 

printed  in  the  last  issue  of  the  General  Bulletin, 

a  copy  of  which  also  appears  elsewhere  in  these 
pages.  This  statement  by  President  Canavan 

should  be  read  carefully  by  every  member  of  the 
Alliance  as  indicative 

 of  the  attitude  of  their 
elected  officials  to  all  proposition

s  
of  this  sort. 

Such  ventures  into  the  realm  of  "education"
  

are 
for  the  most  part  purely  and  simply  promotional

 

schemes ;  and  in  practically 
 
every  case  the  promo- 

ter is  one  who  has  seldom,  if  ever,  had  practical 

experience 
 
on  a  regular  projection  room  shift. 

As  we  remember  the  prospectus  of  one  of  these 
institutions  of  learning,  as  outlined  to  us  by  the 
promoter  in  person,  the  plan  was  to  assemble  a 
few  thousand  "nuts"  who  would  be  lured  by 
promises  of  big  salaries  within  a  short  time  to 

put  their  names  on  the  dotted  line  and  come 
across  with  the  enrollment  fee.  Projectionist 
members  of  the  Alliance  were  listed  as  constitut- 

ing a  healthy  majority  of  the  student  body  and 
would  thus  be  placed  in  the  position  of  paying  over 
money  earned  as  union  men  for  the  privilege  of 
supporting  an  institution  which  in  turn  would 
make  no  bones  about  instructing  other  men  to 
supplant  its  own  students. 

It  may  not  be  generally  appreciated  by  the 
rank  and  file  of  the  Alliance  membership  that  this 
situation  constituted  a  real  menace  to  the  well- 
being  of  the  organization,  and  the  Alliance 
officers  are  to  be  congratulated  for  their  prompt 
and  efficient  action  in  moving  to  squelch  the  fur- 

therance of  such  unbalanced  schemes. 

AC  A  Peek  Into  1930 S  we  approach  the  turn  of  the  year  we  may 
well  look  back  and  reflect  that  the  old  year,  now 
that  it  is  nearly  gone  by,  was  not  so  bad  after  all. 
Surely  the  majority  of  us  have  been  rather  kindly 
treated,  and  the  general  prosperity  existent  in  the 
motion  picture  industry  has  been  participated  in 
by  projectionists  as  well  as  other  workers  in  the 
field.  Latest  estimates  place  the  funds  invested 
in  the  industry  at  $200,000,000,  and  it  is  in- 

evitable that  this  figure  will  take  a  substantial 
swing  upward  in  another  twelve  months.  Many 
new  things  are  planned  for  the  coming  year,  and 
we  feel  certain  that  projectionists  will  continue 
to  play  a  responsible  part  in  their  development. 

Wide  film,  color,  and  third-dimension  pictures 
are  a  few  of  the  things  which  the  future  holds 
in  store  for  us.  Colored  film  has  made  amazing 
progress  within  the  past  year,  and  the  application 
of  new  principles  recently  developed  in  this  art 
will  be  reflected,  we  think,  in  an  almost  universal 
use  of  color  within  a  short  time.  Wide  film  has 
made  a  brief  bow,  and  we  liked  it;  the  next  few 
months  will  tell  the  story  as  to  the  permanence  of 
this  development.  Third-dimension  pictures  are 
still  in  the  offing,  yet  the  introduction  of  wide 
film  may  be  regarded  as  a  promise  that  the  in- 

dustry will  not  have  long  to  wait  before  stereo- 
scopic pictures  will  be  available. 

Speaking  strictly  from  a  projection  angle,  it  is 
our  opinion  that,  after  the  brilliant  minds  of  the 
production  forces  have  invented  every  conceivable 
thing  to  enhance  the  value  of  the  picture,  they 
might  well  turn  their  fine  talents  to  the 
matter  of  reproduction,  particularly  with  re- 

gard to  the  problems  of  the  projectionist. 
Not  that  we  feel  the  projectionist  really  needs 
this  assistance  but  simply  because  we  feel  that  if 

this  storm  of  new  equipment  doesn't  subside,  it 
will  soon  be  the  common  thing  to  have  the  pro- 

jectionist take  up  his  quarters  permanently  in  his 
projection  room,  and  all  because  of  his  inability 
to  find  his  way  out  among  the  maze  of  equipment. 
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Greetings  for  1930 

from  the 

International  President 

A  TOOTHER  year  has  passed,  a  year  mar\ed  by  continued  progress  in 
the  motion  picture  industry  in  its  many  branches  of  endeavor. 
Twelve  months  ago  there  were  many  problems  demanding  the 

attention  of  the  best  minds  of  the  industry;  and  while  it  may  not  be 

rightly  said  that  all  these  problems  have  been  solved,  it  can  be  said  that 
much  splendid  wor\  has  been  done  which  has  contributed  largely  to  a 
more  stabilized  condition. 

In  no  branch  of  the  industry  has  there  been  more  progress  within 
the  past  year  than  in  the  reproduction  of  motion  pictures  with  sound 
in  the  theatres.  The  improvement  in  reproduction  technique  has  been 
noteworthy,  and  motion  picture  exhibitors  need  have  no  concern  about 

proper  presentation  of  programs  in  their  theatres.  The  individual  theatre 
was  the  proving  ground  for  sound  pictures,  the  success  of  which  may  be 
attributed  in  large  degree  to  the  intelligent  manner  in  which  they  were 

handled  by  the  projection  staffs  of  all  theatres — large  and  small — 
throughout  the  United  States  and  Canada. 

T^o  small  part  of  the  credit  for  the  steady  forward  march  of  sound 

pictures  is  due  the  projectionist  craft,  whose  members  by  their  alertness, 

ability,  loyalty  to  their  employers,  and  never-waning  desire  to  attain  per- 
fection in  their  profession,  have  placed  their  craft  in  the  very  forefront 

of  labor  craftsmen. 

It  seems  to  me  particularly  appropriate  at  this  season  of  the  year  to 
compliment  the  projectionist  craft  on  their  splendid  wor\  during  the 

past  year — wor\  which  augurs  well  for  the  future — and  to  commend  the 
officers  of  the  various  Local  Unions  for  their  able  direction  and  mainte- 

nance of  a  splendid  morale. 
The  officers  of  the  I.  A.  T.  S.  E.  &  M.  P.  M.  O.  U.  join  with  me  at 

this  time  in  extending  to  the  membership  of  the  Alliance  their  wishes  for 

A  Happy  and  Prosperous  7<[ew  Tear. 

William  F.  Canavan 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^j 
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e  Laboratory 

16    mm.    Sound    Recording 

AT  present  there  are  three  designs 
for  equipment  to  be  used  for 

showing  sound  pictures  in  the  home. 
Several  features  of  this  equipment 
are  of  more  than  passing  interest  to 
the  professional  motion  picture 
worker.  The  three  designs  are:  (1) 
mechanical  synchronization  between  a 
phonograph  record  and  the  film,  (2) 

the  use  of  a  "home"  projector  using 
a  35  mm.  film,  and  (3)  the  use  of  a 

16  mm.  projector.  By  "home  talkie" 
is  meant  a  machine  not  particularly 
adaptable  for  professional  use  in 
theatre  projection  work  but  which  is 
used  for  home  entertainment,  schools, 
and  advertising  purposes. 

There  are  three  means  of  synchro- 
nizing the  film  with  the  record,  and 

these  are  (1)  mechanically,  as  by 
means  of  a  train  of  gears  coupling  the 
phonograph  to  the  projector,  (2)  the 
use  of  sprocket  holes  in  the  film  to 
drive  the  disc,  and  (3)  by  the  use  of 
synchronous  motors,  as  in  profession- 

al work. 

Space  and  Speed  Problems 
The  recording  of  sound  on  35  mm. 

film  for  home  talkies  presents  no 
problems  that  have  not  already  been 
solved  in  the  commercial  forms  of 

sound  recording.  However,  the  16 
mm.  film  presents  an  entirely  new  set 
of  physical  problems,  principally  the 
questions  of  economy  of  space  and  the 
difference  in  relative  speed  between 
16  mm.  and  35  mm.  film.  It  is  well 
to  remember  that  35  mm.  film  runs 
at  about  three  times  the  relative  speed 
of  16  mm.  film.  Another  important 
consideration  is  the  fact  that  the  silver 

grain  of  the  16  mm.  film  has  an  ap- 
proximate diameter  of  1/400  of  an 

inch. 

Reducing  the  above  facts  to  simple 
arithmetic,  we  find  that  16  mm.  film 
travels  at  the  rate  of  approximately 
6  inches  per  second,  and  because  of 
the  comparatively  large  grain  of  the 
silver  particles,  the  highest  frequency 
possible  to  record  on  the  present  com- 

mercial type  of  16  mm.  film  is  2,400 
cycles  per  second.  This  permits  un- 

derstandable speech  reproduction  but 
musical  reproduction  is  subject  to 
severe  distortion. 

Another  difficulty  in  16  mm.  sound 
recording  is  that  of  the  slit.  For  this 
purpose  it  has  been  found  necessary 
to  reduce  the  diameter  of  the  slit  used 

to  one-third  the  professional  standard 
size.  Those  who  are  familiar  with 
this  phase  of  the  art  will,  I  believe, 

•Conducted  by  SAMUEL  WEIN- 

agree  that  the  accomplishment  of  t1  is 
feat  is  nothing  short  of  a  miracle. 

New  Eastman  Grain 

Other  engineering  difficulties  in  con- 
nection with  this  field  are  certain  to 

be  solved  within  a  reasonable  period 
of  time.  The  problem  of  frequency 
has  been  attacked  from  various 

angles,  and  a  sufficient  number  of  pic- 
tures per  second  have  been  recorded 

on  the  film  to  increase  the  reproduc- 
tion speed  to  very  nearly  90  feet  per 

minute.  This  method  is  not  very  effi- 
cient, however,  and  it  would  seem 

that  the' best  possible  solution  lies  in 
using  a  much  smaller  grain  or  using 
a  different  type  of  photographic 
medium  altogether.  We  are  advised 
that  Eastman  Kodak  Co.  has  suc- 

ceeded in  producing  a  much  finer 
grained  silver  emulsion  which  will  un- 

doubtedly contribute  largely  to  the 
solution  of  the  problem  of  grain. 
The  sound  slit  problem  may  be 

nicely  solved  by  using  an  optical  pro- 
jector in  which  the  film  would  run 

continuously  instead  of  intermittently. 
The  problem  of  space  may  be  solved 
by  having  sprocket  holes  on  only  one 
side  of  the  film,  or  between  the  pic- 

tures, as  is  now  done  in  the  Patnex 

system. 

Optical  Slits 
We  have  recently  had  occasion  to 

examine  the  claims  of  C.  Francis 
Jenkins,  of  television  fame,  on  the  use 

of  "optical  slits."  The  patent  re- 
ferred to  is  1,390,445  of  September 

13,  1921. 
The  optical  slit  described  therein 

by  Jenkins  is  seen  in  the  accompany- 
ing illustration.  It  will  be  seen  that 

an  incandescent  lamp  A  is  in  the 
focal  point  of  a  reflector  E.  This 
source  of  light  is  now  focussed 
through  the  medium  of  a  lens  J  and 
through  a  diaphragm  or  course  slot 
C.  The  source  of  light  is  now  further 
reduced  to  a  fine  slit  by  means  of  a 
lens  D.  This  light  is  now  focussed 
through  the  sound  track  on  the  film 

and  onto  the  photo  electric  or  other 
form  of  light  sensitive  cell. 

Jenkins  Patent  Range 

In  discussing  this  optical  slit 
patent  with  a  number  of  persons  in 
authority  we  found  them  in  entire 

agreement  with  us  in  that  this  Jenk- 
ins invention  is  identical  in  every  re- 

spect with  the  optical  slits  now  so 
commonly  used  in  the  sound  head  of 
sound  picture  apparatus. 
We  are  advised  by  officials  of  the 

Jenkins  Television  Corp.  that  they 
have  no  intentions  at  the  present  time 
of  entering  the  sound  picture  field, 
although  it  is  apparent  that  they 

have  enough  "patent  background"  to 
warrant  their  doing  so.  The  many 
patents  held  by  Jenkins  cover  almost 
every  phase  of  the  motion  picture  in- 

dustry, including  the  photographic, 

projection,  sound  picture  and  tele- 
vision ends. 

Complete  A.  C.  Apparatus 

Developed  by  Miehling 

AN  interesting  experiment  in straight  A.C.  sound  picture  ap- 
paratus operation  is  now  in  progress 

in  the  laboratory  of  Rudolph  Miehling, 
sound  editor  of  The  Motion  Picture 
Projectionist.  Miehling  has  long 

subscribed  to  the  view  that  A.C.  opera- 
tion of  sound  picture  apparatus  was 

not  only  feasible  but  desirable,  from 
both  the  economic  and  operating 
efficiency  viewpoints.  The  desire  to 
rid  the  projection  room  of  storage 
batteries,  a  point  on  which  much  in- 

formation has  appeared  in  these  col- 
umns, led  Miehling  to  compile  all 

available  data  on  the  matter  and  pro- 
ceed to  work  out  the  problem  in  his laboratory. 

Certain  patent  considerations  forbid 
complete  disclosure  of  the  Miehling 
apparatus,  particularly  with  regard  to 
circuit  arrangement.  Full  informa- 

tion on  all  these  points  will  be  pub- 
lished in  these  columns  as  soon  as 

practicable.     Meanwhile  the  following 

C.  Francis  Jenkins  Optical  Slit  Patent 
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points  of  interest  with  regard  to  this 
new  A.C.  apparatus  may  be  presented: 

Use  Photo  Voltaic  Cell 

Raw  A.C.  current  is  fed  to  the  fila- 
ments of  all  amplifier  tubes.  The  cir- 

cuit used  is  of  new  and  novel  design 
and  may  be  so  utilized  that  the  output 
of  the  cell  may  be  fed  directly  into 

two  250's  arranged  in  push-pull  so  as 
to  get  full  theatre  volume.  Incident- 

ally, a  photo  voltaic  (liquid)  cell  is 
used  in  this  apparatus  instead  of  the 
usual  photo  electric  unit.  Full  data 
on  this  new  cell  has  been  given  in 
these  pages. 

Both  the  exciting  lamp  rectifier  and 

the    "B"    battery    eliminator    are    of 

special  design  and  use  special  gas- 
filled  rectifying  tubes.  One  type  of 
tube  is  used  for  the  exciting  lamp 

and  another  for  the  "B"  eliminator, 
the  combination  producing  excellent 
results  in  eliminating  any  A.C.  hum 
in  the  system.  Current  for  the  horns 
is  obtained  from  the  use  of  a  dry 
plate-type  rectifier,  and  no  appreciable 
hum  is  apparent  from  the  speaker 
units. 

Particular  interest  attaches  to  the 
use  of  the  photo  voltaic  cell,  which  is 
radically  different  from  any  similar 
unit  now  used  in  sound  picture  ap- 

paratus, and  for  which  a  special  cir- 
cuit was  designed  by  Miehling. 

a    cz  /r 

Color  Cinematography 
Recently  we  presented  in  this  de- 

partment a  general  outline  of  a  new 
and  novel  system  for  color  cinema- 

tography, on  which  a  patent  has  been 
granted  to  K.  Martin  under  U.  S. 
Patent  No.  1,728,426,  Sept.  17,  1929. 
We  are  happy  to  be  able  to  present 
at  this  time  specific  data  on  this  in- 

teresting process  which  has  been 
gleaned  from  the  patent  just  granted. 

Pigs.  1  and  2  show  a  prismatic  ar- 
rangement in  which  one  is  provided 

for  each  complementary  color  picture. 
It  comprises  three  rectangular  prisms, 
a,  b,  c,  and  each  of  the  two  faces  of 
prism  b  is  cemented  to  one  face  of 
each  of  the  other  two  prisms.  The 
two  systems  are  so  disposed  that  the 
exposed  faces  of  the  prism  c  are  ap- 

portioned, respectively,  to  the  two 

complementary  picture  d",  d'  of  the 
film  (I  in  a  frame  of  standard  size, 
and  the  exposed  faces  of  the  prisms 
c  face  the  objectives  e. 

It  will  be  apparent  that  with  one 
of  the  prism  systems  held  in  the  man- 

ner shown  in  Fig.  2,  an  arrow  placed 
as  shown  behind  the  prisms  c  would 
be  viewed  from  the  front,  through 
the  prism  a,  in  the  manner  shown. 
The  image  would,  of  course,  be  ro- 

tated through  90°,  as  a  requisite  for 
the  purposes  of  the  invention  as  al- 

ready explained. 
In  Fig.  3  a  source  of  light  is  in- 

dicated at  /,  with  a  condenser  g  in 
the  path  of  the  beam;  a  cylindrical 
dispensing  lens  h,  as  shown,  or  a 
special  condenser  system  may  also  be 
used. 

If  only  two   color  partial   pictures 

f^r._. 

Figure  3 

are  to  be  used,  the  successive  partial 

pictures  d",  d'  will  be  taken  and  pro- 
jected through  red  and  green  filters 

for  example.  On  the  other  hand,  if 
four  complementary  colors  are  to  be 
used  each  pair  of  complementary  par- 

tial pictures,  for  example  red  s~  d 
green  will  be  followed  by  a  different 
pair  of  complementary  partial  pic- 

tures, for  example  blue  and  yellow. 
This  arrangement  is  symbolically  in- 

dicated in  Fig.  5  in  which  d°  indicates 
a  partial  picture  taken  through  a  red 

filter,  d'  a  partial  picture  taken 
through  a  green  filter,  d2  through  a 
yellow  filter  and  cf  through  a  blue 
filter. 

In  order  to  uniformly  screen  the 
two  complementary  pictures  during 
the  feed  of  the  film  a  single  shutter  i 
of  the  usual  type  may  be  used,  cov- 

ering both  pictures. 
It  will  be  understood  that  an  ordi- 

nary projecting  apparatus,  for  black 
and  white  work,  can  be  adapted  for 
this  purpose,  by  removing  the  objec- 

tive, and  perhaps  also  the  condenser 
system  or  part  of  it,  and  substituting 
the  double  objective  and  prism  sys- 

tems which  is  described.     To  change 

Top,  Fig.  1;  Bottom,  Fig.  2 

Figure  5 

back  to  black  and  white  work  is 

equally  simple.  The  color  filters  p,  p' 
may  vith  advantage  be  fixed  to  the 
objective  holder,  m  on  which  are 
mounted  the  color  objectives  e,  e,  and 
the  objective  n  for  black  and  white 
projection,  and  the  change-over  can 
then  be  made  very  quickly  and  easily, 
particularly  if  the  parts  are  arranged 
to  slide  into  and  out  of  position  as 
on  the  slide  r.  This  is  mentioned  be- 

cause it  may  sometimes  be  desired  to 
show  black-and-white  and  colored  pic- 

tures alternately,  and  films  for  the 
former  and  latter  respectively  may 
even  be  joined  together,  in  one  reel. 

Recording  with  the 
Mercury  Arc  Lamp 

AT  present  there  are  two  methods used  in  commercial  recording  of 
sound-on-film,  and  these  are  (1)  the 
use  of  a  string  galvanometer,  such  as 
is  used  in  the  RCA  Photophone  method 
(saw-tooth),  and  (2)  the  use  of  a  gas- 
filled  tube.  The  first  of  these  methods 
is  very  costly,  and  it  is  exceedingly 
difficult  to  maintain  the  efficiency  of 
the  equipment.  The  extremely  fine 
wire  is  often  broken  by  mechanical 
shock  or  by  a  too  strong  magnetic 
pull.  The  use  of  gas-filled  tube  is, 
on  the  other  hand,  much  cheaper  in- 

sofar as  original  cost  is  concerned, 
but  these  tubes  also  have  their  limita- 

tions in  that  their  life  in  the  record- 
ing equipment  varies  from  five  min- 
utes to  several  hours. 

This  short-life  period  is  a  result  of 
the  deposition  of  the  metal  film  on 
the  glass  wall,  making  it  difficult  for 
light  to  pass  through  the  metal  film 
on  the  glass  tube.  Another  undesir- 

able feature  of  these  tubes  is  that 
they  generate  very  little  actinic 
light,  which  means  that  the  film  is 
considerably  underexposed,  photo- 

graphically speaking.  To  compen- 
sate for  this  latter  defect  a  contrasty 

sound  track  print  is  made. 

Rich  in  Actinic  Light 

It  is  known  that  the  mercury  arc 
lamp  is  extremely  rich  in  actinic  light 
and  therefore  should  make  an  ideal 
means  for  recording.  Several  experi- 

menters attempted  to  use  the  mer- 
cury arc  as  a  light  source  for  sound 

recording,  but  the  results  of  all  of 
these  efforts  were  of  no  commercial 
value. 

P.  M.  G.  Toulon,  an  "old  hand"  with 
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Method  of  recording  with  the  four-element  mercury  arc 

the  mercury  arc  shows  in  his  U.  S. 
Patent  No.  1,654,951  of  January  3, 
1928,  a  method  in  which  a  four- 
element  mercury  arc  may  be  used  us 
a  recording  tube.  From  a  careful 
examination  of  the  circuit  described 
in  this  patent,  one  can  readily  see  that 
it  ought  to  give  ideal  results. 

In  this  circuit  we  see  the  A.  C. 
source  at  8  fed  into  the  primary,  9, 
of  a  transformer;  one  of  the  second- 

ary windings,  9',  feeds  the  anode,  10, 
of  the  mercury  vapor  tube,  11, 
through  the  resistance,  12.  A  second 

secondary  winding,  9' ',  supplies  the 
potential  for  the  plate  of  the  electron 
tube,  through  the  resistance,  13,  and 

induction  coil,  13'.  The  A.C.  poten- 
tial at  8  is  rectified  at  the  same  time 

that  it  functions  as  a  "plate  poten- 

ial." 

A  third  secondary,  9' ' ',  feeds  a  re- 
sistance, 14,  and  affords  a  current  the 

potential  of  which  is  opposed  to  that 
of  the  anode.  The  resistances  7  and 
14  are  connected  in  series  and  to  the 

metal  plate  on  the  outside  of  the  mer- 
cury vapor  tube,  11,  as  well  as  to  the 

plate  of  the  amplifying  tube. 
The  sound  is  picked  up  by  the 

microphone,  1,  and  these  are  amplified 
by  the  radio  tube,  and  these  amplifiea 
potentials  are  impressed  on  the  cath- 

ode of  the  mercury  vapor  tube. 

Book  Review 

SPEECH  and  HEARING  —  By 
Harvey  Fletcher,  Ph.D.  331  pages, 
fully  illustrated.  6x9  inches.  Cloth 
binding.  Published  by  D.  Van  Nos- 
trand  &  Co.,  New  York  City.  Price 

$3.50. 

ALTHOUGH  this  book  was  origi- 
nally intended  for  the  well- 

trained  engineer  in  the  highly  techni  ■ 
cal  realm  of  sound,  its  phases  are  so 
many  and  its  substance  so  widely  com- 

prehensive, that  it  cannot  fail  but  be 
of  interest  to  everyone  who  has  any- 

thing to  do  with  speech  and  hearing. 
Then,  too,  the  very  interesting  style 
of  the  author  makes  the  work  more 
than  a  mere  reference,  more  than 
a  textbook. 

While  sound  is  one  of  the  most  com- 
mon of  all  our  faculties  it  surely  is 

the  least  understood.  It  was  only 
some  fifteen  years  ago  that  Bell  Tele- 

phone Laboratories  undertook  a  com- 
prehensive study  of  speeeh  and  hear- 

ing in  order  to  get  the  fundamental 
facts  on  which  to  base  the  design  of 
all  their  telephone  instruments.  They 
found  the  field  almost  void  of  any 
previous  investigation;  in  fact,  they 
had  to  Jevise  their  own  measuring  in- 
struments. 

Bell  Telephone  Laboratories  is  the 

outstanding  technical  research  or- 
ganization in  the  world,  thus  they 

were  able  to  proceed  with  an  investi- 
gation which  practically  made  a  com- 

plete science  out  of  an  almost  un- 
known natural  phenomenon.  The  re- 

sults of  these  extensive  researches  a-e 
ably  recorded  in  Speech  and  Hearing 
by  the  man  who  directed  them,  Dr. 
Harvey  Fletcher. 

The  book  is  divided  into  four  sec- 
tions. The  first  part  deals  with  speech 

and,  among  other  things,  shows  the 
complete  mechanism  of  speaking  and 
concisely  analyzes  the  different  speech 
sounds,  tells  how  they  are  produced, 
and  explains  what  makes  them  under- 

standable. The  second  section  deals 
in  similar  fashion  with  music,  telling 
us  exactly  what  enables  us  to  distin- 

guish one  musical  instrument  from 
another,  and  one  musical  sound  from 
another,  together  with  an  explanation 
of  pitch. 

The  third  part  is  concerned  with  the 
mechanism  of  hearing  and  explains 
just  how  different  sounds  affect  the 
ear  and  just  how  the  message  of  a 
sound  is  transmitted  to  the  brain. 
In  the  fourth  section  there  is  set  forth 
at  length  the  effects  of  various  other 
sounds  on  the  brain  of  the  hearer. 

Various  types  of  deafness  are  classi- 
fied, and  the  different  tests  for  each 

type  are  stated.  It  is  interesting  to 
note  that  a  person  may  have  normal 
hearing  for  speech  and  yet,  for  all 
practical  purposes,  may  be  deaf  to music. 

Speech  and  Hearing  is  an  absolute 
essential  for  the  serious  worker  in  the 
field  of  sound;  but  it  is  doubtful  if, 
because  of  its  highly  technical  style, 
it  will  have  more  than  a  limited  ap- 

peal to  others. — S.  Wein. 

Local  Union  306  and  RCA 

Organize  School 

FOLLOWING  negotiations  with Sam  Kaplan,  President  of  Pro- 
jectionists' Local  No.  306  of  New 

York  City,  arrangements  have  been 
made  for  a  special  course  of  instruc- 

tion for  projectionists  of  the  New 
York  district  to  be  held  at  the  Service 
and  Installation  Department  of  RCA 
Photophone,  Inc.,  No.  438  West  37th 
Street,  New  York  City. 
A  meeting  held  at  the  same  place 

was  attended  by  Vice-President  C.  F. 
Eichhorn,  Secretary  Frank  Day  and 
Business  Agent  Simon  Terr  of  Local 
306;  LeRoy  Cox,  chief  projectionist 
of  RKO;  Harry  Rubin,  chief  pro- 

jectionist of  Publix  Theatres,  and 
about  150  projectionists  from  various 
New  York  theatres. 

Plan  of  Instruction 

During  the  meeting  definite  plans 
were  made  for  classes,  assignments, 
lectures  and  demonstrations.  The 
first  of  these  lectures  and  demonstra- 

tions was  presented  at  that  time  by 
H.  B.  Braun  and  A.  R.  Schulze  and 
was  very  favorably  received  by  all 
present.  The  regular  school  course 
got  under  way  Thursday,  December 
12,  on  which  date  two  groups  of 
twelve  men  each  received  personal  in- 

struction on  the  subject  of  the  RCA 
Photophone  Soundhead  and  were 
given  reading  matter,  containing  illu- 

strations, for  study  in  the  week  in- 
tervening between  the  first  and  second 

instruction  periods. 

It  is  planned  to  continue  these  lec- 
tures and  instruction  periods  until 

every  projectionist  in  the  territory 
covered  by  Local  No.  306  has  acquired 
a  thorough  working  knowledge  of 
Photophone  equipment.  RCA  Photo- 

phone, Inc.,  feels  that  arrangements 
made  will  be  beneficial  to  all  persons 
connected  with  sound  projection  and 
is  planning  the  establishment  of 
similar  schools  in  other  cities. 

Scranton  L.  U.  Elects  Officers 

The  following  have  been  elect  d 
officers  of  Local  Uni.n  329,  Scranton, 
Penn.,  for  the  year  1930 : — John  Peep, 
President;  Fred  Hopf,  Vice-President; 
Glen  Ornstein,  Fin.  Secretary;  Joseph 
Namitka,  Rec.  and  Corr.  Secretary; 
George  Miles,  Treasure..;  S-.muel 
Kessler,  Business  Agent.  Trustees 

for  the  coming  year  are  Harry  Gran- 
ville, Joseph  Smith,  and  Harry  Litts. 
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"Rain"  in  Motion  Picture  Film 

SCRATCHING  and  abrasion  of
  the 

working  surface  of  motion  pic- 
ture film  is  one  of  the  most 

serious  problems  with  which  the  in- 
dustry has  to  contend.  The  serious- 

ness of  this  problem,  however,  is  not 
apparent  from  any  concerted  effort  on 
the  part  of  any  unit  or  units  of  the 
industry  to  solve  this  problem.  There 
is  much  pondering  of  the  subject,  not 
a  little  talk  about  among  those  who 
are  familiar  with  the  problem  but 
very  little,  if  any  constructive  effort 
is  or  has  been  expended  to  work  out 
any  constructive  plan  of  action.  This 
trouble  usually  comes  to  the  attention 
of  projectionists  by  reference  to  the 

word  "rain,"  a  term  which  is  a  mis- 
nomer and  wholly  misleading. 

So  fundamental  is  this  phase  of 
motion  picture  reproduction  that  not 
even  many  projectionists,  the  very 
men  who  have  to  contend  day  in  and 
day  out  with  the  problems  arising 
from  poor  film  condition,  are  at  all 
familiar  with  the  causes  of  this 
trouble.  This  paper  will  attempt  to 

set  forth  the  real  causes  of  "rain," 
and  a  subsequent  paper  will  offer  the 
solution. 

"Rain"  is  very  costly  to  the  motion 
picture  business,  although  this  fact  is 
not  generally  known.  The  effects  of 
this  condition  on  sustained  attendance 

at  picture  theatres  is  difficult  to  esti- 
mate, but  we  may  be  sure  that  a  poor 

presentation  of  film  resulting  from 
bad  film  is  reflected  in  the  box-office 
in  the  long  run.  Eyestrain  is  one  of 

the  outstanding  effects  of  "rain,"  and 
the  loss  incurred  by  the  industry  from 
this  annoyance  and  irritation  is  con- 
siderable. 

Naturally  a  poor  presentation  is 
always  charged  up  to  the  projection- 

ist, irrespective  of  conditions;  but 
anyone  who  is  at  all  familiar  with  the 
problem  of  bad  film  will  realize  that 
the  projectionist  is  wholly  blameless 
in  the  matter.  This  is  said  not  in  de- 

fense of  the  projectionist,  because  the 
writer    feels    that    the    high    quality 

i» %   '• 

By  H.  B.  Byron 

work  now  being  done  in  a  majority  of 
projection  rooms  precludes  the  neces- 

sity for  any  such  defense.  Then,  too, 
the  solution  of  the  problem  lies  not 
with  the  projectionist  but  with  the 
producers. 

Static   Electricity 

The  first  factor  in  the  cause  of 

"rain"  is  static  electricity,  the  second 
is  grit  and  dust;  and  the  results  of 
the  combination  of  these  two  forces 
are  indeed  serious.  The  writer  can- 

not recall  ever  having  seen  a  compre- 
hensive presentation  of  the  causes  and 

remedies  for  "rain,"  and  he  believes 
that  the  present  paper  will  offer  a 
wholly  new  viewpoint  on  the  subject. 
What  may  seem  to  be  but  a  com- 

monplace trick  but  one  which  is  a 
classic  experiment  in  physics  may  be 
cited  here  as  illustrative  of  the 
principle  of  static  electricity.  If  the 
reader  will  take  an  ordinary  comb, 
preferably  one  of  celluloid,  and  draw 

Figure  1 

Figure  2 

it  through  his  hair  a  few  times  in 
rapid  succession;  then  place  a  match 
or  toothpick  on  the  palm  of  the  hand 
and  bring  the  comb  close  thereto,  the 
wood  will  be  seen  to  be  drawn 
irresistibly  to  the  comb.  It  is,  of 
course,  the  static  electricity  gene- 

rated by  the  friction  of  the  comb 
which  attracts  the  wood,  often  caus- 

ing it  to  jump  an  inch  or  more. 
If  the  hairs  on  one's  head  were  as 

large  as  forest  trees,  and  the  comb 
proportionally  so,  the  result  would  be 
an  electrical  storm  the  thunder  of 
which  would  be  deafening  and  the 
lightning  flashes  blinding. 

This  demonstration  will  indicate 
how  static  electricity  present  on  the 
film  attracts  grit,  dust  and  other 
foreign  matter  which  may  be  floating 
in  the  air  near  the  path  of  the  film. 
The  film  is  then  caught  up  and  carried 
into  the  tightly-wound  layers  of  the 
reel  where  the  dirt  and  grit  are 
permanently  embedded  in  both  the 
emulsion    and    celluloid    sides    of    the 

Figure  3 

film,  there  to  remain  similar  to  sand 
in  sandpaper,  each  grain  continually 
cutting  its  respective  furrow,  known 

as  a  "scratch." A  friend  of  mine  who  was  a  motion 
picture  exhibitor  had  an  interesting 
experience  in  the  early  days  of  the 
industry.  In  those  days  there  were 
no  take-up  reels  and  the  film  usually 
was  caught  in  some  receptacle  such 
as  a  clothes  basket,  a  packing  case 
and  the  like.  The  amount  of  dust 
that  was  found  to  accumulate  on  the 
bottom  of  these  receptacles  was 
astonishing,  and  many  efforts  were 
made  to  devise  some  means  for  keep- 

ing the  receptacle  tightly  sealed  and 
thus,  so  it  was  thought,  keeping  the 
film  clean. 

My  friend  was  rather  of  an  inven- 
tive turn  of  mind  and  he  made  a 

sheet  metal  receptacle  of  about  one 

foot  square  and  3y2  feet  high,  a  "tall- 
boy." He  put  it  into  use  with  his  pro- 

jector the  while  remarking  that 
"very  little  dust  will  be  able  to  enter 
the  mouth  of  that  tallboy."  At  the 
end  of  the  day  we  looked  into  the 
bottom  of  the  receptacle  and  great 
was  our  surprise  to  find  the  bottom 
thereof  covered  with  not  less  than  a 
half  inch  of  dust.  Nothing  daunted, 
my  friend  proceeded  to  devise  a  lid 
for  the  receptacle  (Fig.  1),  which  had 
a  very  narrow  oval  opening  just  large 
enough  for  the  film  to  pass  through. 
But  at  the  end  of  that  particular  day 
he  again  opened  the  lid  to  find  as 
much,  if  not  more,  dust  than  before. 

He  probably  doesn't  know  to  this  day 
just  what  the  answer  to  this  incident was. 

The  explanation  of  this  apparent 
phenomenon  is  simple: — the  film  in  its 
course  through  the  projector  and  into 
the  receptacle  collected  the  dust  by 
means  of  a  charge  of  static  electricity 
induced  by  bending,  rubbing  and  shak- 

ing in  its  rapid  motion  through  the 
projector.  When  the  film  piled  up  in 
the    metal    can,    which    absorbed    or 
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neutralized  the  static  charge,  some  of 
the  dust  was  released  and  settled  on 

the  bottom.  But  in  present  day  prac- 
tice the  dust  on  film  has  no  such 

chance  to  escape  from  the  surface  but 
instead  becomes  embedded  and  per- 

manently locked  in  the  surface  by  the 
binding  clampage  of  the  layers  on  the 
reel. 

Figures  2  and  3  show  what  happens 
to  the  cinegraphc  and  phonographic 
tracks  and  surfaces  of  the  film 
through  the  operation  of  the  static 
electricity  and  dust  combination. 
Fig.  2  shows  a  section  through  two 
layers  of  film  as  they  are  contained 
in  the  reel.  A  represents  a  section 
through  the  emulsion  of  a  fresh  film, 
while  B  represents  the  celluloid  por- 

tion. The  small  dots  through  the 
layer  A  represent  the  halids  of  silver 
which  form  the  image  of  a  picture  or 
the  shaded  parts  of  a  sound  track. 
This  is  known  to  the  projectionist  as 

"grain"  and  are  plainly  visible  as  such 
on  the  screen  during  projection.  This 
represents  a  film  in  prime  condition. 

Fig.  3  represents  a  section  through 
two  layers  of  used  film,  with  the  black 

"arrowheads"  or  "cobblestones"  rep- 
resenting grains  of  dust  or  grit  which 

have  been  embedded  in  the  emulsion, 
-A-;  the  upper  edges  of  these  are 
seen  to  be  projecting  into  the  celluloid 
surface  of  the  next  layer  -B-.  It  will 
be  noted  how  both  these  surfaces  are 
distorted  by  strain  on  account  of  the 
embedded  grit.  It  may  be  seen  how 
both  the  celluloid  and  emulsion  sur- 

faces are  gashed  and  furrowed  by  the 
grit  plowing  through  them  when  one 
layer  is  pressed  taut  upon  another. 

Some  of  the  "stones,"  it  will  be 
noticed,  cut  entirely  through  the 
emulsion,  and,  of  course,  the  image  in 
the  track  of  these  is  cut  away  alto- 

gether and  only  a  light  streak  re- 
mains. These  furrows  afterward  be- 

come filled  with  fine  dust,  and  this  is 
the  "black  rain"  so  familiar  to  both 
audience  and  projectionist. 

It  is  quite  evident  that  any  process 
of  renovation  can  only  remove  the 
dust  accumulated  in  these  furrows  and 
cannot  replace  the  missing  sound  and 
picture  portions;  nor  will  such  a  pro- 

cess remove  the  grit  embedded  in  the 
surfaces,  which  must  necessarily  be 
left  there  to  produce  new  furrows,  due 

to  slippage  and  cinchage  in  subse- 
quent take-up  and  rewind  actions. 

(To  be  continued) 

Standard   Nomenclature 
ii 

(The  following  glossary  of  tech- 
nical terms  used  in  the  motion  pic- 

ture industry  was  formulated  by  an 
S.  M.  P.  E.  committee  and  adopted  as 
standard  by  that  organization.  Trans. 
Vol.  XIII,  No.  37.) 

M 

MICROPHONE  — A  device  for 
conversion  of  sound  into  elec- 
trical pulsations. 

Microphone  Amplifier — The  first 
unit  in  the  amplification  chain,  usu- 

ally placed  close  to  the  microphone. 
Microphone  Mixer — -An  assembly 

of  volume  controls  used  for  regulat- 
ing the  relative  input  signals  from 

several  microphones. 
Milli-Prefix  signifying  the  thous- 

andth part  of,  as  in  millimeter,  milli- 
volt, etc. 

Modulation  (Electrical)  —  The 
variation  of  amplitude  of  an  alter- 

nating current  in  accordance  with  the 
amplitude  of  a  second  alternating  cur- 

rent or  complex  wave.  As  used  in 
sound  recording  practice,  the  super- 

position of  an  alternating  current  on 
a  direct  current. 

Monitor — (verb) — To  control  the 
volume  of  sound  from  a  reproducing 
equipment. 

Monitoring  Loudspeaker — A  loud- 
speaker located  in  the  recording  room 

and  connected  with  the  microphones 
on  the  set  to  permit  the  recordists  to 
hear  the  sound  being  recorded.  A 

similar  speaker  is  placed  in  the  pro- 
jection room  to  enable  the  projection- 

ist to  follow  the  sound  reproduction. 

Motion  Picture — The  representa- 
tion of  an  object  by  the  rapid  presen- 

tation to  the  eye  of  a  series  of  pic- 
tures showing  the  object  at  successive 

intervals  of  time. 

Motion  Picture  Projector — A  de- 
vice for  suitably  projecting  motion 

pictures. 
Moving  Period — That  portion  of 

the  picture  cycle  during  which  the 
film  at  the  aperture  is  in  motion. 
This  period  is  expressed  in  degrees  of 
revolution  of  the  flywheel  when  360 
degrees  are  equal  to  one  cycle. 
Multiple  Reel  Picture; — (As  ap- 

plied to  35  mm.  film) — A  photoplay 
of  too  great  footage  to  be  placed  on 
a  single  1,000-foot  reel.  In  practice  a 
term  applied  to  photoplays  requiring 
more  than  three  1,000-foot  reels  to 
hold  it;  photoplays  of  two-  and  three- 
reel  length  being  termed  "two-reelers" 
and  "three-reelers." 

N 

Negative — The  developed  film,  af- 
ter being  exposed  in  a  camera. 

Negative  Stock  —  Light-sensitive 
film  intended  for  motion  picture 
camera  use. 

o 

Objective — The  simple  or  com- 
pound lens  nearest  an  object  which 

forms  an  image  of  it. 
Observation  Port — An  opening  in 

the  wall  of  a  projection  room  through 
which  a  projectionist  observes  the 
screen. 

Ohm — A  unit  of  resistance,  react- 
ance and  impedance  in  a  conductor  to 

the   passage    of   an   electric   current. 
Optical  Axis — The  straight  line 

through  the  centers  of  the  light 
source,  lenses,  diaphragm,  etc.,  of  an 
optical  system,  to  which  their  planes 
are  in  general  perpendicular. 

Optical  Scratch — Any  particle  of 
dust  or  mechanical  imperfection  in 
the  slit  will  be  imaged  on  the  sound 
track  and  have  much  the  same  effect 

as  a  scratch  on  the  sound  track  paral- 
lel to  the  edge  of  the  film.  This  is 

called  an  optical  or  shadow  scratch. 
Optical  Wedge— A  device  which 

varies  progressively  in  absorption  of 
light  from  end  to  end.  Sometimes 
used  as  a  device  for  varying  exposure 
in  sensitometry. 

Orthochromatic  Emulsion  —  One 
which  is  made  sensitive  to  yellow  and 
green  as  well  as  blue  and  violet. 
Orthochromatic  Photography  — 

Photography  in  which  colored  objects 
are  rendered  in  monotone  according 
to  their  true  visual  brightness. 

Oscillograph — A  device  for  record- 
ing vibrations  of  high  frequency. 

P 

Panchromatic — -Referring  to  emul- 
sions which  are  made  sensitive  to  the 

entire  visible  spectrum. 
Phase — In  uniform  circular  mo- 

tion, simple  harmonic  motion,  or  in 
the  periodic  changes  of  any  magni- 

tude varying  according  to  a  simple 
harmonic  law  (as  sound  vibrations, 
alternating  current  changes,  etc.),  the 
point  or  stage  in  the  period  to  which 
the  rotation,  oscillation,  or  variation 
has  advanced,  considered  in  its  rela- 

tion to  a  standard  position  or  assumed 
instant  of  starting. 

Phot — A  metric  unit  of  illumina- 
tion. It  equals  one  lumes  per  square 

centimeter. 

Photo  Electric  Cell — A  cell  con- 
sisting of  a  sensitive  surface  as  the 

negative  electrode  and  a  positive  elec- 
trode between  which  electrons  will 

flow  when  the  sensitive  surface  is 
illuminated. 

Photo  Electric  Effect  —  The 
emission  of  electrons  resulting  from 
the  action  of  light. 

Photo  Electric  Sensitive  Surface 
— A  surface  which  emits  electrons 
under  the  influence  of  radiation  of 
certain  frequencies.  The  threshold  or 
minimum  value  of  the  frequency 
necessary  to  produce  photo  electrons 
depends  on  the  composition  and  the 
nature  of  the  surface. 
Photometry — The  measurement  of 

light. 
Photoplay — A  story  in  motion 

pictures. Photo  Sensitive  Surface — Any 
surface  that  responds  to  radiation. 

Picture  Cycle — The  entire  series 
of  mechanical  operations  which  takes 
place  between  the  positioning  of  one 
frame  of  a  motion  picture  film  and  the 
positioning  of  the  next  frame. 

Positive — The  developed  film,  after 
being  printed  from  a  negative. 

Projectionist — A  person  skilled  in 
(Continued  on  page  41) 
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Subtractive  Color  Cinematography 
By  Professor  Rodolfo  Nam i as* 

THE  only  process  of  colo
r  cine- 

matography which  has  so  far 
been  put  into  practice  is  the 

process  whereby  the  analysis  or  se- 
lection is  limited  to  two  colors  and 

synthesis  is  obtained  by  superposing 

two  series  of  monochrome  images — 
one  red  and  the  other  green.  A  single 

film  takes  the  two  perfectly  coinci- 
dent images,  the  red  on  one  side  and 

the  green  on  the  other. 

The  images  are  of  normal  di- 
mensions and  the  film  is  projected  by 

the  usual  apparatus,  the  only  requisite 
precaution  being  to  ensure  that  there 
be  plenty  of  light,  in  view  of  the 
greater  opacity  of  these  color  films  as 
compared  with  the  usual  ones. 

Patent  Considerations 

No  description  of  the  processes  by 
which  such  bi-chromatic  films  are  ob- 

tained has  been  published,  nor  can  the 
process  be  protected  by  patent,  since 
the  principle  of  selection,  like  that  on 
which  the  synthetic  process  is  based, 
is  public  property.  The  technique  to 
be  followed  for  the  production  of  such 
films  has  been  reconstituted  by  the 
author  in  these  notes,  in  the  light  of 
an  examination  of  several  pieces  of 
bi-chromatic  film  and  of  a  number  of 
experiments. 

It  is  clear  that,  while  we  may  be 
able  to  lay  down  the  technical  bases 
of  the  several  operations  and  more 
especially  to  give  particulars  regard- 

ing the  production  of  the  two  series 
of  monochromes,  it  is  impossible  to  say 
anything  on  the  mechanical  part  of 
the  process,  which  must  undoubtedly 
present  difficulties;  these  however  are 
not  so  formidable  that  they  cannot  be 
overcome  in  laboratories  specially  de- 

voted to  mechanical  cinematography. 

The   Negative  Film 

The  first  question  that  naturally 
arises  when  observing  these  two-color 
films  relates  to  the  negative  film  from 
which  they  are  produced.  How  was 
this  film  obtained?  Was  it  made  on 
one  and  the  same  film,  by  alternating 
the  two  images  through  a  green  and 
orange  colored  screen?  In  this  case  it 
would  hardly  be  possible  to  obtain  the 
perfect  coincidence  of  the  two  suc- 

cessive images,  especially  where  a 
subject  in  rapid  motion  was  photo- 

graphed: and  yet  the  writer  has  been 
unable  to  trace  by  even  microscopic 
examination  defects  of  coincidence  in 

any  two-color  images.  It  is  true 
however,  that  in  none  of  the  films  ob- 

served did  the  subjects  or  scenes 
represented  suggest  that  there  had 
been  any  rapid  movement. 

Or  were  two  objectives  used  and 
superimposed  one  on  the  other,  thus 
obtaining  simultaneously  two  images 

through  two  selective  filters  on  the 
same  film? 

In  this  case,  however,  it  would  be 
requisite  to  arrange  for  the  slight 
convergence  of  the  two  axes  of  the  ob- 

jectives or  to  adopt  General  Russo's 
system  to  remedy  the  phenomenon  of 
parallax.  We  should  still,  however, 
be  faced  with  the  difficulty  of  having 

to  change  a  portion  of  the  film  corre- 
sponding to  a  double  normal  image, 

involving  a  somewhat  vigorous  pull 
on  the  film. 

The  first  system  is  the  simpler  and, 
in  the  case  of  staged  scenes,  it  would 
not  appear  to  be  difficult  to  restrict 
the  movements  of  the  subject  to  an 
extent  that  would  obviate  any  per- 

ceptible displacement  of  the  two  con- 
secutive images. 

While  we  can  do  much  to  adapt  the 
movements  of  the  subject  to  meet  the 
needs  of  the  two-color  process,  as 
much  and  more  can  be  done  in  the 
matter  of  color.  It  should  also  be 
added  that  since  it  is  possible  to 
realize  the  complemental  character  of 
white  with  pairs  of  different  filters, 
the  color  of  light  screens  in  the  bi- 
chromatic  process,  is  less  restricted 
than  in  the  three-color  process.  The 
importance  of  completing  the  white  is 
moreover  relative,  since  everything 
depends  on  the  sensation  of  the  eye, 
which  receives  the  impression  of  white 

*Rome,  Italy. 

G.  Harry  Brophy 

G.  Harry  Brophy,  who  for 

many  years  has  been  President 
of  Local  Union  253,  Rochester, 
N.  Y.,  died  at  the  Strong 
Memorial  Hospital  in  that  city 
on  December  9  after  a  short 

illness  of  pleuro-pneumonia. 
Funeral  services  for  the  de- 

ceased were  held  in  Rochester 

on  the  night  of  the  10th,  after 
which  the  body  was  sent  to 
York,  Penna.,  for  interment. 
Brother  Brophy  was  survived  by 
his  mother  who  resided  in 

York,  the  birthplace  of  the  de- 
ceased. 

G.  Harry  Brophy  was  one  of 
the  most  popular  members  of 
the  International  Alliance,  and 
in  his  many  years  of  service  to 
the  Rochester  Local  Union  he 
made  a  host  of  friends  both  in 
and  out  of  the  labor  movement. 
The  present  strong  condition  of 
Local  Union  253  is  attributed  by 
its  members  to  the  untiring 

efforts  of  Brother  Brophy  dur- 
ing his  officership. 

from  a  %  watt  electric  lamp,  though 
it  differs  not  a  little  from  daylight, 
being  much  poorer  in  blue  and  violet 
rays,  as  we  can  note  by  observing  a 
blue  or  violet  colored  object  at  night 
by  artificial  light. 

It  may  be  said  that  the  pair  of 
screens  used  in  bi-chromatic  photog- 

raphy may  be  varied  somewhat  ac- 
cording to  the  subject  and  that  while, 

in  staged  scenes  taken  by  artificial 
light,  it  is  expedient  that  the  green 
screen  should  tend  to  blue,  yellowish- 
green  screens  are  to  be  preferred  for 
three  color  photography  of  open  air 

scenes,  the  deficiencies  in  blue  cover- 
ing being  counteracted  by  means  of 

the  complimentary  exposure  under 
white  light. 

Illusion  and  Relief 

While  we  ask  of  the  ordinary  cine- 
matograph to  give  our  eyes  the 

illusion  of  form  and  movement,  color 

cinematography  by  whatsoever  pro- 
cess it  may  be  realized  must  give  us 

a  sensation  that  increases  the  illusion 
and  approaches  nearer  to  the  truth; 
this  does  not  depend  entirely  on  the 
more  or  less  faithful  rendering  of 
color,  but  also  on  the  fact  that,  thanks 
to  variety  of  coloring,  the  details  of  a 
picture,  which  would  be  merged  in  the 
usual  chiaroscuro  image,  stand  out. 
A  color  projection,  though  the 

colors  may  be  but  approximate,  so 
long  as  they  are  the  result  of  selection 
and  are  not  merely  applied  by  hand 

(as  they  were  in  the  Pathe-Color  proc- 
ess that  has  now  well  nigh  died  out) , 

affords  not  only  the  suggestion  of 
color,  but  also  of  relief. 
And  here  it  is  fitting  to  make  a 

comparison  with  the  still  projection 
of  natural  scenes,  in  which  the  effects 
of  relief,  atmosphere,  and  distance 
are  considerably  enhanced  when  the 
ordinary  slides  are  replaced  by  color- 

ed slides  obtained  by  the  autochro- 
matic,  tri-chromatic,  or  bi-chromatic 

process. If  it  is  true  that  the  sensation  of 
relief  in  respect  of  near  subjects  is  in 
large  measure  due  to  binocular  sight, 
it  must  also  be  considered  that  the 
effect  of  atmosphere  and  distance  in  a 
landscape  is  due  entirely  to  the 
gradual  training  of  the  eye,  whereby 
it  transforms  automatically,  in  the 
brain,  the  fading  and  variation  of 
color  into  the  sensation  of  distance. 

Thus,  even  failing  the  much  desired 
invention  of  a  stereo-cinematographic 
process  (an  invention  that  has  been 
repeatedly  heralded  but  the  possi- 

bility of  which  seems  remote,  when 
considered  apart  from  complicated 
systems  of  separate  vision  by  the  two 
eyes),  the  introduction  of  even  ap- 

proximate processes  of  color  cine- 
(Continued  on  page  40) 
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The    Three-Element    Vacuum   Tube 
By  Edward  W.  Kellogg* 

MANY  factors  essent
ial  to  a 

successful  talking  motion  pic- 
ture owe  their  existence 

largely  to  the  vacuum  tube  amplifier. 
I  have  in  mind  in  particular  high 
quality  loud  speakers.  These  owe 
their  existence  to  the  amplifier  tube; 
first,  because  without  the  ample 
power  and  high  quality  voice  currents 
for  their  operation  which  amplifiers 

can  furnish,  the  loud  speaker  devel- 
opment would  have  been  extremely 

difficult;  and  secondly,  because  the 
vacuum  tube  is  the  foundation  of 
popular  radio  reception,  and  without 
the  stimulus  of  this  field  of  applica- 

tion loudspeaker  development  would 
not  be  near  where  it  is  today. 

Figure  1  illustrates  the  manner  in 
which  a  tube  is  connected  when  it  is 

used  for  amplification.  It  is  custom- 
ary to  measure  the  plate  voltage  and 

grid  voltage,  using  the  negative  fila- 
ment terminal  as  the  reference  point. 

The  hot  filament  gives  off  electrons 
which  are  negative  charges  of  elec- 

tricity. These  are  repelled  by  the 
grid  which  is  negatively  charged 
compared  with  the  filament,  but  they 
are  attracted  by  the  plate  which  is 
positively  charged. 
Owing  to  the  proximity  of  the 

grid,  the  electrons  surrounding  the 
filament  are  more  strongly  affected  by 
the  grid  potential  or  voltage  than  by 
that  of  the  plate,  or,  in  other  words, 
a  small  change  in  grid  voltage  has  as 
much  effect  on  the  escape  of  the  elec- 

trons as  a  much  larger  change  of 
plate  voltage.  Nevertheless,  owing  to 
the  holes  through  the  grid  the  plate 
voltage  does  have  an  effect  on  the 
movement  of  the  electrons  within  the 
space  between  filament  and  grid.  All 
of  the  electrons  which  pass  through 
the  meshes  of  the  grid  are  carried  to 
the  plate,  but  the  number  which  thus 
escape  to  the  plate  depends  jointly  on 
the  voltage  of  the  grid  and  that  of  the 
plate. 

Grid  and  Plate  Potentials 

In  a  tube  of  given  construction,  a 
change  of  one  volt  in  grid  potential 
has  as  much  effect  on  the  number  of 

electrons  reaching  the  plate  as  a  con- 

*  S.M.P.E.  Trans.,  Vol.  XII,  No.  36. 

Fie.     2.       Portion     of 

resistance   —   capacity 
coupled     amplifier. 

+  100   VOLTS 

-PLATE 

-battery: 

siderably  larger  number  of  volts 
change  in  plate  potential.  For  ex- 

ample, referring  to  Fig.  1,  if  the  grid 
potential  were  changed  from  — 4.5  to 
— 5.5  volts,  the  plate  current  would  be 
reduced,  but  if  the  plate  potential  is 
now  raised  from  90  to  97  volts,  the 
plate  current  will  be  brought  back  to 
its  original  value.  We  should  then 
say  that  7  volts  change  of  plate  volt- 

age is  equivalent  to  1  volt  change  of 
grid  voltage.  This  ratio  is  known  as 
the  amplification  factor  and  is  desig- 

nated by  the  symbol  u. 
If  the  current  is  supplied  to  the 

plate  through  a  very  high  resistance, 
so  that  the  voltage  consumed  in  the 
resistance  is  large  compared  with  the 
tube  plate  voltage,  the  plate  current 
can  be  held  practically  constant.  Un- 

der these  circumstances  any  change  of 
grid  potential  results  automatically 
in  the  compensating  change  in  plate 
voltage. 

Figure  2  shows  the  connections  of 
a  resistance-capacity  coupled  ampli- 

fier. In  applying  the  change  in  plate 
voltage  of  the  first  tube  to  the  grid  of 
the  second  tube  it  is  customary  to 
interpose  a  capacity  C.  This  makes 
it  possible  to  connect  all  of  the  fila- 

ments to  the  same  set  of  leads,  but 
since  the  first  plate  is  at  a  potential 
of  say  +73  volts  with  respect  to  the 
negative  filament  and  it  is  desired  to 
have  the  grid  of  the  second  tube  at 
an  average  of  — 4.5  volts,  it  is  neces- 

sary to  interpose  a  device  across 
which  a  constant  voltage  77.5  volts 
can  be  maintained.  For  certain 
special  purposes   a  77.5  volt  battery 

INPUT      J 
VOLTAGE  \ 

Fig.     1.       Conven- 
tional  tube   circuit 

diagram 
METER 

might  be  used  in  place  of  the  con- 
denser shown,  but  if  the  voltage  of 

the  plate  of  tube  No.  1  goes  through 
a  rapid  change  and  returns  to  its 
original  value,  the  size  of  condenser  C 
can  be  so  chosen  that  its  charge  will 
not  change  appreciably  during  this 
interval,  and  under  these  conditions 
it  accomplishes  just  what  a  battery 
would  accomplish;  that  is  to  say,  it 
keeps  the  plate  of  No.  1  tube  and 
the  grid  of  No.  2  tube  at  a  fixed  volt- 

age difference,  thus  transmitting  all 
of  the  fluctuations  while  permitting 
grid  No.  2  to  vary  above  and  below 
the  desired  average  of  — 4.5. 

The  grid  leak  resistance  R2  serves 
to  keep  the  grid  at  the  desired  aver- 

age potential.  This  must  be  a  high 
resistance  for  two  reasons:  (1)  If  it 
is  a  low  resistance,  it  will  constitute 
a  useless  load  and  reduce  the  ampli- 

fication obtained,  and  (2)  a  low  re- 
sistance will  permit  too  much  change 

to  take  place  in  the  charge  on  the 
condenser  C. 

Transformer   Coupling 

Figure  3  shows  schematically  two 
tubes  connected  by  means  of  a  trans- 

former. When  a  voltage  is  supplied 
to  one  winding  of  a  transformer,  a 
corresponding  voltage  is  developed  in 

the  other  winding.  This  "secondary 
voltage"  may  be  greater  or  less  than 
the  supplied  or  primary  voltage,  de- 

pending on  whether  the  second  wind- 
ing has  more  or  less  turns  than  the 

primary  winding.  The  transformer 
provides  a  very  convenient  method  of 
connecting  tubes  in  cascade  for  am- 

plification, and  by  providing  more 
secondary  turns  on  the  transformer 

than  primary  turns,  or  "stepping  up" 
the  voltage  through  the  transformer, 
a  greater  amplification  per  stage  is 
obtained  than  that  corresponding  to 
the  amplification  factor  or  u  of  the 
tube  itself. 

We  have  shown  so  far  simply  how 
the  vacuum  tube  can  amplify  voltage. 
It  is  now  in  order  to  consider  how  this 

may  be  done  without  causing  dis- 
tortion.    The  condition  for  distortion- 
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Fig.       3.         Trans- 
former      Coupling 

less  amplification  is  that  the  total 
amplification  must  be  constant.  This 
is  a  brief  statement  which  may  need 
considerable  explanation.  There  are 
two  factors  on  which  the  constancy 
of  amplification  ordinarily  depends: 
(1)  the  magnitude  of  the  voltage 
changes  which  are  to  be  amplified, 
and  (2)  the  rapidity  of  these 
changes. 

Consider  first  the  condition  that 
the  amplification  shall  be  independent 
of  the  magnitude  of  the  voltage 
change.  Let  N  designate  the  total 
amplification  from  the  grid  of  the 
first  tube  to  the  plate  of  the  last 
tube  of  the  amplifier.  Changing  the 
input  voltage  from  — 5  to  — 4  will  re- 

sult in  a  change  of  N  volts  at  the 
output,  and  changing  the  input  vol- 

tage from  — 9  to  zero  must,  if  the 
amplification  is  constant  with  respect 
to  magnitude,  produce  a  change  of 
9N  volts  at  the  output.  Likewise  any 
one  volt  change  of  grid  potential  at 
the  first  tube  must  produce  a  change 
of  N  volts  at  the  output  terminals 
whether  that  change  is  from  — 9  to 
— 8,  — 5  to  — 4,  or  — -1  to  zero. 

It  is,  of  course,  impossible  to  make 
such  a  condition  hold  true  except 
between  certain  limits,  and  I  am 
taking  the  limits,  for  purpose  of 
illustration,  as  — 9  and  zero  volts  at 
the  first  grid.  The  amplifier  fulfilling 
the  conditions  just  described  will  then 
be  satisfactory  provided  at  no  time 
the  input  voltage  causes  the  first  grid 
to  swing  more  than  4.5  volts  above  or 
below  the  mean  potential  of  — 4.5. 

Figure  4  shows  the  characteristics 
of  a  tube  plotted  in  terms  of  plate 
current  against  grid  voltage.  Curve 
I  is  for  constant  plate  voltage. 
Curves  II  and  III  show  the  plate  cur- 

rents with  two  values  of  resistance  in 
the  supply  circuit.  The  plate  voltage 
corresponding  to  any  point  on  one  of 
these  curves  may  be  found  by  sub- 

tracting the  voltage  drop  (current 
time  resistance)  from  the  supply 
voltage.  It  is  evident  that  curve  I 
represents  a  condition  under  which 
the  tube  cannot  be  a  voltage  ampli- 

fier, since  the  plate  voltage  is  con- 
stant. Referring  to  Curve  III  and 

finding  the  corresponding  voltages  at 
the  plate  as  shown  by  Ilia,  we  find 
that  the  tube  is  giving  a  voltage  am- 

plification of  about  5.5.  The  con- 
dition for  constant  amplification  (i.e., 

amplification  independent  of  the  input 
voltage)  is  that  the  tube  shall  be  used 

only  over  such  a  range  of  grid  volt- 
age that  the  characteristic,  Curve  III, 

or  Ilia,  is  practically  straight. 
Fortunately  a  slight  distortion  is 

permissible,  because  the  ear  accepts 
some  distortion  of  this  kind  without 

judging  the    quality   of   reproduction 
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Fig.  4.     Plate  current  and  plate  voltage 
as    affected    by    grid    voltage;    100    volt supply 

to  be  impaired.  It  becomes  a  matter 
of  judgment  to  determine  the  exact 
maximum  range  to  be  used.  Refer- 

ring to  Curve  III,  Fig.  4,  it  will  be 
noticed  that  the  characteristic  is 
nearly  straight  for  values  of  plate 
current  above  0.1  milliampere  or  — 9 
volts  grid.  Increasing  the  range  of 

grid  voltage  to  greater  negative  val- 
ues would  only  slightly  increase  the 

output  of  the  tube  and  would  very 
rapidly  increase  the  distortion.  A 
conservative  and  a  liberal  estimate  of 
permissible  range  would  probably 
not  differ  by  more  than  20%. 

In  the  actual  design  of  an  amplifier 
it  is  usually  found  easy  to  provide 
ample  margin  in  all  the  tubes,  except 
the  last  stage  or  perhaps  two  stages 
in  which  the  voltage  swings  become 
large.  The  smaller  the  swing  the  less 
is  the  distortion  in  a  tube  due  to  non- 
linearity  of  its  characteristic;  hence 
distortion  of  this  kind  is  usually  con- 

fined to  final  stages  of  the  amplifier. 
In  fixing  the  range  of  grid  voltage, 

under  which  a  tube  is  to  be  worked, 
we  practically  always  specify  that  the 
grid  shall  never  become  positive  with 
respect  to  the  negative  end  of  the 
filament.  So  long  as  the  grid  is 

always  negative  it  receives  no  elec- 
trons and  absorbs  no  power  from  the 

preceding  tube,  but  the  moment  its 
potential  becomes  positive  it  consti- 

tutes a  resistance  load  across  the 

circuit,  and  since  this  load  is  on  dur- 
ing only  a  part  of  the  cycle,  distortion results. 

Putting  the  matter  differently,  the 
preceding  tube  tries  to  push  the  grid 
positive,  but  the  effect  is  in  part 
neutralized  by  the  electrons  or  nega- 

tive charges  picked  up  by  the  grid. 
On  the  other  hand,  no  such  opposing 
effect  is  encountered  when  the  grid  is 
pushed  in  the  negative  direction.  The 
effect  on  the  output  wave  shape  is 
just  as  if  Curve  III  in  Fig.  4  bent 
sharply  toward  the  horizontal  to  the 
right  of  the  zero  grid  volts  axis. 
Since  the  range  of  grid  voltage  is 

always  from  zero  to  a  certain  maxi- 
mum negative  value,  means  are  al- 
ways provided  in  properly  designed 

amplifiers  to  give  the  grid  a  mean 
potential  of  half  of  this  maximum 
negative  voltage. 

The  voltage  to  be  amplified  is  then 
superimposed  upon  this  average  or 
bias  voltage,  now  adding  to  and  now 
subtracting  from  the  bias  voltage. 
In  resistance-coupled  amplifiers  this 
proper  bias  is  established  by  connect- 

ing the  grid  through  a  high  resistance 
or  grid  leak  to  a  point  or  suitable 
potential,  usually  a  biasing  battery. 
When  a  transformer  is  used,  its  sec- 

ondary winding  constitutes  the  con- 
ducting path  through  which  the  grid 

is  held  at  the  desired  bias  voltage. 
If  it  is  known  that  a  tube  has  a 

permissible  range  many  times  the 
actual  voltage  which  it  will  have  to 
handle,  as  is  often  the  case  with  the 
first  stage  of  an  amplifier,  it  is  only 
necessary  to  make  sure  that  the  bias 
is  somewhat  greater  than  the  ex- 

treme input  voltage  swings,  so  that 
the  grid  will  never  become  positive. 
This  bias  may  be  much  less  than  half 
the  extreme  negative  value  which  the 
tube  characteristics  might  permit. 
The  design  of  amplifiers  is  conducted 
with  the  help  of  curves  as  shown  in 
Figs.  4  and  5,  but  testing  is  usually 
carried  out  by  impressing  on  the  in- 

put circuit  a  sine  wave  alternating 
voltage  and  studying  the  wave  shape 
of  the  output  voltage. 

(To  be  Continued) 
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Brilliant  Affair  for  306   Leader 
ONE  of  the  chief  assets  of  Local 

Union  306,  New  York  City,  and 
a  model  labor  organization 

educational  society  is  the  Kaplan 
Projection  Society.  A  recounting  of 
the  fine  work  done  by  this  Society 
since  its  original  formation  and  sub- 

sequent combining  with  the  Manhat- 
tan Projection  Society,  would  entail 

much  more  space  than  is  available 
on  this  one  page.  Regular  meetings 
are  fostered  by  the  Society  to  which 
are  invited  the  outstanding  men  in  the 
projection  field  to  lecture  on  the  vari- 

ous equipments.  Typical  K.P.S.  meet- 
ings are  those  which  are  attended  by 

more  than  500  members  who,  after 
a  brief  business  session,  are  instructed 
in  the  very  latest  developments  in  the 
projection  equipment  field. 

In  addition  to  its  function  as  the 
educational  unit  of  Local  Union  306, 
the  K.P.S.  takes  an  active  part  in 
practically  all  the  social  events  of 
the  former  organization.  One  of  the 
most  successful  of  these  affairs  was 
the  dinner-dance  tendered  President 
Sam  Kaplan  at  the  Commodore 
Hotel.  More  than  1,000  members  of 
Local  Union  306  attended  this  affair 
to  pay  tribute  to  their  leader,  and 
a  long  line  of  distinguished  guests 
were  there  to  honor  their  friend  and 
colleague. 

Pres.   Canavan   Toastmaster 

An  excellent  dinner  ushered  in  the 
affair  and  from  then  on  until  the  late 
hours  of  the  morning  there  was  not  a 
dull  moment.  Two  dance  bands  played 
continuously  throughout  the  evening, 
both  during  dinner  and  for  the  danc- 

ing which  followed.     Music  for  danc- 

ing was  continuous,  one  band  picking 
up  as  the  other  finished. 

President  William  F.  Canavan  of 
the  International  Alliance  acted  as 
toastmaster  for  the  affair,  and  he  was 
in  his  usual  fine  fettle. 

President  Canavan  gave  a  short 
talk  in  the  course  of  which  he  charted 
the  course  of  the  International  Alli- 

Sam   Kaplan,  President 

ance  during  the  past  decade,  stressed 
its  growth  both  numerically  and  in 

prestige  among  American  labor  union 
organizations  and  recounted  some  of 
his  experiences  during  his  long  term 
of  office  as  International  President. 
Among  the  honored  guests  who  were 

introduced  by  President  Canavan  as 
speakers  of  the  evening  were  the following: 

Thomas  Farley,  sheriff  of  New 
York  County;  Morris  Bloch,  minority 
leader  of  the  State  assembly;  Judge 
Jacob  Strahl  of  the  Municipal  Court, 

Brooklyn;  Captain  Phillips  and  Vin- 
cent Libell  of  the  law  firm  of  Phillips, 

Mahoney,  Libell  and  Fielding;  Charles 
Sinnigen,  Central  Union  Label  Trades 
Council;  Judge  Adolph  Stern,  Bronx 
County;  Bart  Green,  Dept.  of  Water, 
Gas  and  Electricity,  N.  Y.  City; 
Matthew  Woll  of  the  A.  F.  of  L.  and 
President  of  the  Union  Labor  Life 
Insurance  Co.,  Joseph  N.  Weber, 
President  of  the  American  Federa- 

tion of  Musicians;  Harry  Sherman, 
Publix  Theatres;  Walter  Maher, 
President  Local  Union  1,  N.  Y.  City; 
and  Sam  Goldfarb,  Local  1  Delegate. 

Many  Local  Unions  from  the  terri- 
tory surrounding  New  York  City  were 

represented  around  the  dining  tables, 
in  addition  to  many  leaders  in  civic life. 

When  the  last  speaker  but  one  of 

the  evening  had  concluded  his  re- 
marks, President  Canavan  arose  and 

informed  the  gathering  that  he  had 
an  important  announcement  to  make. 

Precluding  this  announcement  Presi- 
dent Canavan  paid  glowing  tribute  to 

President  Sam  Kaplan  of  Local  Union 
306  for  his  splendid  work  in  moulding 
that  organization  into  one  of  the  most 
powerful  and  model  labor  unions  in 
the  country. 

Lincoln    Car   For   Kaplan 

Then  turning  to  President  Kaplan 
the    toastmaster    announced    that    he 
was    particularly    pleased    to   present 

(Continued  on  page  44) 

James    Lefante,   B.   A.  Joe  Pehar,  K.  P.  S.  Founder  Dave  Engel,   Fin.   Secy. 

A  group  of  Local  Union  306  officials  who  are  also  officers  of  the  K
.  P.  S. 
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PROJECTIONIST ! 

A  good  Product  at  the   right   Price 

TRADE     MARK 

Dependable  Curtain  Operation  at  your 
Finger  Tips! 

Electric    Curtain   Operator   and   35-foot 
Traveler,  complete,  for  only  $150. 

Traveler  individually  at  $1.40  per  foot, 
complete. 

Guaranteed  Satisfaction,  —  far  beyond 
your  greatest  expectation  in  view  of 
Purchase  Price. 

ECONOQUIPMENT  MANUFACTURING  Co. 
AKRON,    OHIO 

THE  MOST  PRACTICAL  PROJECTOR 
FOR  SOUND  PROJECTION  IS 

THE   SUPERIOR 
Admittedly  the  Best  by  Those  who  use  them 

Most  Durable  Screen  Results  Unsurpassed 
Lowest  Upkeep  Sound  Projection  Unexcelled 

Latest  Improvements 

Adapted  to  all  Leading  Sound  Reproducers  for  Disc 
or  Film. 

Demonstration  gladly  given  by  our  Dealers. 

Manufactured  by 

COXSACKIE  HOLDING  CORPORATION 

COXSACKIE,  N.  Y.,  U.  S.  A. 

Smooth,  Steady  Burning, 
and  White  Light 

THE  NEW 

NORIS-HS 
CARBONS 

For  Low 

Intensity  Projection 

<< » 

SEND  FOR  SAMPLES  AND 
BE  CONVINCED 

Hugo  Reisinger,  Inc. 
25  MURRAY  STREET 

NEW  YORK 

VISITRON 
Photoelectric 

CELLS 

Standard     with     the     ma- 

jority     of      manufacturers 
of     Sound     on     Film 

Equipment. f There's  A  Reason 

LABORATORIES 

1803  Grace  St. Chicago,  111. 
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1,001 
SLIDES . . . 
EACH  AS  FASCINAT- 

ING AND  COLORFUL 
AS  THE 

ARABIAN  NIGHTS 

Our  slides  used  with  the  BRENKERT  F-7  Master 

Brenograph  and  other  types  of  effect  projectors 

Our   huge   Library   of   slides 

will  take   care   of  you   twelve 
months  of  every  year 

f  ■"'HE  growing  needs  of  all  types  of  theatres  have 
already  established  our  slide  business  on  a 

firm  and  prosperous  basis  .  .  .  We  are  now  sup- 
plying the  leading  circuits  with  all  their  slides 

.  .  .  We  have  slides  specially  prepared  and  stocked 

for  all  special  and  ordinary  presentations,  holi- 
day events,  and  every  type  of  special  effect 

desired  .  .  . 

If  we  haven't  what  you  want  we  will  make  it 
up  at  once  and  ship  immediately  .  .  .  Order  from 

us  and  build  up  your  own  slide  library  .  .  .  We 

cater  especially  to  Projectionists  who  strive  to  im- 

prove the  quality  of  the  show  by  originating  spe- 
cial curtain  effects  to  surround  and  amplify  the 

entertainment  value  of  the  program  .  .  .  You  can 

get  beautiful  effects  at  slight  cost  .  .  .  Write  us 

today  for  further  information. 

A  valuable  catalog  will  be  sent  to  you  immediately 

if  you  will  write  to  us. 

WORKSTEL     STUDIOS 

Recording  Studios 
everywhere   need  this  perfect 

Gearless   33  1/3   R.   P.   M.   Recorder. 

Perfect  Recording  Guaranteed 

Manufac- turers  and  Agents 

Studio  and  The- 
atre     Equipment 

Recording 

Machines 

Microphones 

Amplifiers 

Shaving  Machines 

Records 

Wax 

Turntables 

Synchronous 
Motors 

New  Radio 
Broadcast 

331/3  R.P.M. 
Turn  tables, 
— these  can  be 

used  for  dubbing. 
The   Gearless   Recorder 

Wo  are  prepared  to  make  immediate  delivery  and  therefore  suggest  that  orders 
be  telephoned  or  wired  at  once  to  assure  prompt  shipment. 

"Our  Business  Is  Sound" 

Sound  Equipment  Company 
122    Fifth    Avenue 
New  York    City Sound  Acoustical  Engineers 

Phone 
Watkins    8536 

151  WEST  46th  STREET NEW  YORK  CITY 

The  Touch  of  the  Maestro 
Faithful  reproduction  of  sound  pictures  or  disc 
recordings  in  the  theatre  is  a  matter  of  exquisite 
electrical  balance — the  touch  of  the  maestro  in  the 
projection  booth,  working  with  precise  resistance 
values  rather  than  with  guess-work  and  approxi- 

mate  resistance  values. 

Irrespective  of  the  brand  or  magnitude  or  vin- 
tage of  your  sound  reproducing  system;  no 

matter  who  installed  it;  no  matter  how  well  it 
functions,  there  are  times  and  places  where  the 
final  master  touch  may  be  added  with  pre- 

cise,     electrical      resistance.        And      that      spells 

CLAROSTAi 
— a  turn  of  the  knob  provides  the  exact  resistance 
value   required. 

WRITE  for  details  regarding  the  complete 
line  of  variable,  fixed  and  automatic 
Clarostat  resistance  devices,  ranging  from 

the  volume  control  for  the  pick-up  circuit, 

to  the  giant  super-power  type  for  line-volt- 
age control. 

CLAROSTAT  MANUFACTURING  CO.,  Inc. 

Specialists  in  Radio  Aids 
295-7  North  Sixth  Street  Brooklyn,  N.  Y. 
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Everyday     Science 
Electric  Shocks  Sort  Out  Three 

Different  Senses 

THAT  precisely  the  same  small 
electric  shock  may  be  felt  by  the 

human  skin  either  as  a  blow,  a  pain 
or  a  burn,  depending  upon  the  exact 
spot  on  the  skin  to  which  it  is  ap- 

plied, is  reported  by  the  Parisian 
physiologist,  M.  Georges  Bourguig- 
non,  in  a  recent  communication  to 
the  Academy  of  Sciences  in  that  city. 
Using  an  ingenious  instrument  by 
which  a  shock  of  graduated  intensity 
can  be  administered  to  a  localized  skin 

area  smaller  than  a  pinhead,  M.  Bour- 
guignon  discovered  what  seem  to  be 
three  distinct  kinds  of  nerve  endings 
in  the  skin,  each  capable  of  being 
stimulated  separately  and  each  yield- 

ing an  entirely  different  sensation. 

Three  Senses  Affected 

One  of  these  consists  of  the  ordi- 
nary touch  nerves.  An  electric  shock 

to  one  of  these  causes  a  sensation 
like  a  small  blow.  Another  set  are 

characterized  as  "pain"  nerves.  A 
mild  shock  to  one  of  these  produces  a 
tingling  sensation;  a  severer  shock  is 
felt  as  ordinary  pain.  Nerves  of  the 

third  kind  represent  the  skin's  tem- 
perature sense,  their  electric  stimula- 

tion causing  sensations  of  heat  or 
cold.  These  temperature  nerves  in 
the  skin  even  possess,  M.  Bourguig- 
non  concludes,  special  nerve  paths  to 
the  brain,  for  to  stimulate  the  ordi- 

nary nerve  trunks  which  pass  up  the 
arm  causes  either  a  pain  sensation  or 
a  touch  sensation,  never  a  tempera- 

ture sensation. 

The  nerve  fibers  which  carry  tem- 
perature sensations  to  the  brain  may 

run,  M.  Bourguignon  believes, 
through  the  so-called  sympathetic 
nerves  instead  of  through  the  ordi- 

nary nerves.  Ages  ago  in  evolution 

man's  ocean-dwelling  ancestors  must 
have  possessed,  these  results  suggest, 
three  distinct  sets  of  nervous  organs 
on  their  sensitive  surface.  For 
greater  efficiency,  nature  has  com- 

bined these  three  into  the  single  or- 
gan of  the  human  skin,  but  each  set 

of  nerves  and  nerve  endings  has  kept 
its  own  individuality. 

Work- Cure  and   Sun-Cure  Aid 
Each  Other 

Work  and  sunlight  go  together,  says 
the  famous  sun-cure  expert,  Dr. 
Auguste  Rollier,  of  Leysin,  Switzer- 

land, to  cure  'some  of  the  body's  most 
dangerous  diseases,  like  the  dreaded 
tuberculosis  of  the  bones.  Therefore 
Dr.  Rollier  and  the  philanthropists 
who  are  aiding  his  work  are  building 
on  the  sunlit  mountain  slopes  at  Ley- 
sin  a  "factory  clinic"  where  even 
patients  who  are  bed-ridden  will  be 
able  to  work  at  some  interesting  and. 

"money-making  trade  while  their  dis- 
eased bodies  are  exposed  to  the  cura- 

tive powers  of  Alpine  sunlight. 
Special  bedsteads  have  been  devised 

in  which  patients  lie  naked  in  the 
sunlight  but  can  still  work  comfort- 

ably with  their  hands.  A  narrow 
portion  of  the  mattress  can  be  tilted 
upward  at  one  end,  for  example,  like 
a  pillow  underneath  the  chest  of  a 
patient  lying  prone,  so  that  chest  and 
chin  are  supported  but  the  arms  left 
free  to  use  a  typewriter,  a  sewing 
machine  or  other  tools  on  a  table  at 
the  head  of  the  bed. 

Power   of    Sunlight 

The  effect  of  sunlight  on  a  bed- 
ridden invalid  is  soon  evidenced,  Dr. 

Rollier  reports,  by  a  tendency  of  the 
wasted  muscle  fibers  to  fill  out  and 
regain  their  strength,  something 
which  he  ascribes  to  improvement  in? 
the  circulation  of  blood.  Thus  mus- 

cular strength  enough  for  work  "as* 
soon  restored  by  the  sun  and  to  be 
working  then  aids  the  curative  effects 
of  sunlight  both  on  body  and  mind. 

Articles  made  by  patients  who  are 
not  well-to-do  are  sold  for  the  pa- 

tient's benefit.  Funds  are  now  being 
raised  for  additional  sun-and-work 
facilities. 

Sunsets  2,000  Volts  Above 
Sunrises 

The  electric  voltage  of  a  sunset  is 
2,000  volts  higher  than  of  a  sunrise. 
Day  and  night  three  vast  electric 
currents,  like  rapid  tidal  floods,  rush 
around  the  spinning  earth  in  layers 
of  the  air  80  or  90  miles  above  the 
ground.  On  the  night  side  of  the 
globe  there  is  one  electric  current, 
flowing  continually  eastward  and 
totalling  about  three  million  amperes 
equivalent,  at  the  2,000-volt  poten- 

tial, to  about  eight  million  horse- 

power. On  the  day  side  of  the  earth  there 
are  two  currents,  one  above  the  other; 
the  upper  current  flowing  eastward 
just  as  does  the  night-time  current 
while  the  one  below  it  flows  west- 
ward. 

Unlike  Ordinary  Currents 
Such  are  the  conclusions  announced 

to  the  American  Physical  Society  by 
Dr.  E.  O.  Hulburt  of  the  Naval  Re- 

search Laboratory,  in  Washington, 
which  laboratory  has  been  engaged 
for  several  years  in  studies  of  the 
electric  and  magnetic  properties  of 
the  earth  which  may  affect  radio 
communication  at  sea.  These  gigan- 

tic electric  flows  in  the  upper  air  are 
not  like  ordinary  currents  in  wires, 
Dr.  Hulburt  believes,  but  are  vast 
drifts  of  electrified  air  atoms,  much 
as  similar  electrified  atoms  of  neon 

gas  carry  the  light-producing  cur- 
rent through  the  glass  tubes  of  mod- 

ern neon  signs.  The  vast  electric 
currents  in  the  upper  air  probably 
create  some  of  the  variations  of 

magnetic  compasses  as  well  as  affect- 
ing radio  transmission  and  perhaps 

some  of  the  features  of  world 
weather. 

Men  Easier  Hurt  Than  Women 
The  conventional  insult  of  slapping 

an  enemy  on  the  cheek  was  not  so 
badly  chosen  if  the  intention  was  to 
hurt  him,  recent  investigations  of 
Professor  Uginelli  of  Florence,  Italy, 
have  indicated,  for  human  cheeks  and 
foreheads  turn  out  to  be  the  most 
sensitive  parts  of  the  body  to  pain. 
Least  sensitive,  on  the  other  hand, 
are  the  outer  sides  of  the  arms;  per- 

haps a  consequence  of  the  millions  of 
years  of  evolution  during  which  the 
outer  arm  has  been  used  habitually  to 
ward  off  blows  or  to  protect  more 
sensitive  parts  of  the  body. 

Senses  of  Touch  and  Pain 

The  sense  of  pain  in  the  skin  is  not 
quite  the  same,  experts  know,  as  the 
sense  of  touch.  The  touch  sense  is 
tested  by  determining  how  close  to- 

gether two  points  like  pin-points  may 
be  and  still  be  distinguished  as  two 
separate  points  instead  of  one.  Sen- 

sitivity to  pain,  on  the  other  hand,  is 
tested  by  the  severity  which  a  pin- 

prick or  a  small  pinch  or  a  sharp 
blow  must  have  in  order  to  seem 

painful. Individuals  vary  in  their  sensitivity 
to  pain,  Professor  Uginelli  finds,  just 

as  one  individual's  pain  sense  differs 
on  different  parts  of  his  body.  Con- 

trary to  the  conventional  idea  that 
women  form  the  more  sensitive  sex, 
another  conclusion  from  Professor 

Uginelli's  tests  is  that  women  feel 
pain  about  one-tenth  less  severely,  on 
the  average,  than  do  men. 

Relative   Efficiencies   of   Steam 

and  Hydro-Electric  Stations 
In  generating  electricity  from  coal, 

even  the  largest  and  most  modern 
electric  power  stations  are  able  to 
utilize  only  about  25  per  cent  of  the 
heat  units  available  in  the  coal.  Much 
of  the  heat  is  lost  in  the  condensing 
water,  a  large  part  of  it  goes  up  the 
stack,  and  the  remainder  escapes  by 
radiation  from  the  pipe  and  steam 

apparatus. Operating  Costs 
Thus,  while  theoretically  a  pound 

of  coal  containing  13,700  heat  units 
might  produce  four  kilowatt-hours  of 
electrical  energy,  in  some  yet  undis- 

covered chemical  process,  it  now  pro- 
duces only  one  kilowatt-hour  in  the 

most  modern  stations.  On  the  other 
hand,  modern  hydroelectric  machinery 
now  transforms  into  electricity  more 
than  90  per  cent  of  the  energy  in  fall- 

ing waters,  leaving  little  opportunity 
for  radical  improvements  in  present 
day   hydroelectric    practice. 

The  constant  improvement  and  ad- 
vancement in  the  art  of  steam  genera- 
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tion  makes  the  useful  life  of  a  steam 
plant  less  than  that  of  a  hydraulic 
plant,  and  larger  amounts  for  obso- 

lescence must  therefore  be  added  to 
the  operating  costs.  On  the  other 
hand,  there  is  the  opportunity  for 
greater  future  reduction  in  the  cost 
of  steam  power  than  in  the  cost  of 
water  power. 

New  Machine  to  Keep  Patients 
Breathing 

The  recent  cases  where  relays  of 
men  have  worked  for  days  providing 
artificial  breathing  for  persons  so  in- 

jured or  diseased  that  they  could  not 
breathe  for  themselves,  have  led 
Bellevue  Hospital,  New  York,  to  in- 

stall a  newly  invented  machine  which 
will  do  this  electrically  for  as  long  as 
may  be  necessary. 

The  sufferer  from  drowning,  elec- 
tric shock  or  gas  asphyxiation,  who 

does  not  recover  with  first-aid  arti- 
ficial respiration,  given  at  the  scene 

of  the  accident,  may  be  brought  to  the 

hospital  (the  "Schaefer  prone  pres- 
sure method"  being  continued  in  the 

ambulance)  and  placed  in  the  ma- 
chine. 

Forced  Respiration 

The  patient's  body  is  put  in  a  great 
metal  cylinder,  with  the  head  coming 
out  through  an  opening  that  is 
cleverly  made  air-tight  without 
clamping  the  neck  dangerously  tight. 
Compressed  air  is  then  forced  into 
and  out  of  the  cylinder  by  the  electric 
machinery,  in  such  a  way  that  the 
chest  is  alternately  compressed  and 
expanded,  forcing  the  lungs  to  work, 
at  the  normal  rate. 

Machinery  Tireless 

The  electrical  machinery  can  con- 
tinue its  work  indefinitely  and  there 

are  none  of  the  dangerous  pauses 
which  sometimes  occur  when  relays  of 
workers  change  places  in  artificial 
respiration.  The  device  was  devel- 

oped at  the  request  of  a  committee 
representing  the  gas  companies  of 
New  York  City,  whose  records  show 
that  many  lives  are  saved  by  long- 
continued  artificial  respiration,  while 
the  man-power  efforts  that  are  too 
soon  given  up  result  in  the  loss  of 
some  patients  who  could  have  been 
saved. 

James   Maxwell's  Discovery  of 
Light  Waves 

"No  one  could  converse  with  him 
for  five  minutes  without  having  some 

perfectly  new  ideas  set  before  him." 
The  boys  called  him  "Dafty,"  but  his 
father  recognized  in  James  Clerk 
Maxwell  the  kind  of  ability  that  out- 

stretched so  greatly  those  of  equal 
age. 

In  1831,  the  year  when  Faraday 
discovered  the  principle  of  magnetic 
electricity  that  led  to  the  dynamo, 
James  Clerk  Maxwell  was  born.  At 

fifteen,  a  paper  on  mathematics  writ- 

ten by  him  attracted  the  notice  of  the 
Royal  Society  of  Edinburgh. 

"What's  the  Go  o'  That?" 

His  question  as  a  child — "What's 
the  go  o'  that?" — seems  to  have 
drawn  him  through  life.  He  ques- 

tioned the  common  belief  that  elec- 

tricity got  from  point  to  point  be- 
cause magnetic  matter  on  the  surface 

of  connecting  wires  or  other  conduct- 
ing surfaces,  attracted  it  out  of  the 

ether.  He  demonstrated  mathemati- 
cally that  electro-magnetic  action 

travels  through  space  in  the  form  of 
transverse  waves,  like  light,  and  at 
the  speed  of  light. 

Hertzian   Waves 

Heinrich  Hertz  gave  physical  proof 

to  Maxwell's  undying  mathematical 
discovery — that  these  waves  were 
created  and  went  forth  the  same  as 
light  does.  Known  as  Hertzian 
waves,  they  are  the  basis  of  wireless 
communication,  radio.  Really  the 
same  waves  as  light  waves,  but  in- 

visible, their  traveling  speed  is  iden- 
tical while  their  vibrating  speed  is 

outside  the  range  the  eye  registers. 
The  union  of  radio  hearing  with  see- 

ing in  television  shows  how  these 
waves  are  allied. 

Maxwell's  Color  Box 

While  professor  of  Natural  Philos- 
ophy at  King's  College,  London,  neigh- 
bors whispered  that  Maxwell  sat  in 

the  window  of  his  home  staring  into 
a  black  coffin  for  hours  day  upon  day. 

The  coffin  was  Clerk  Maxwell's  color box. 
With  this  invention,  he  showed  that 

any  given  color  could  be  produced  by 
combining  three  colors  selected  from 
different  parts  of  the  spectrum.  The 
three  base  colors  corresponded  to 
three  sets  of  nerves  or  sensations  in 
the  eye,  each  excited  proportionately 
to  the  amount  of  its  color  in  the  blend 
of  three.  Absence  of  sensation  in  the 
eye  to  any  one  of  the  three  colors,  was 
shown  to  be  the  cause  of  color  blind- 
ness. 

Clerk  Maxwell  demonstrated  that 
there  are  invisible  electric  waves  like 

light  but  without  the  power  of  illumi- 
nation. 

Film  Fire  Statistics 

Seventy-one  per  cent  of  all  theatre 
fires  originate  in  the  projection  room 
while  machines  are  in  operation,  caus- 

ing hundreds  of  fires  annually  and 
resulting  in  a  yearly  loss  of  approx- 

imately $3,000,000  to  theatre  proper- 
ties and  equipment.  Losses  sustained 

from  destroyed  film  in  theatre  fires, 
which  are  not  included  in  the  $3,000,- 
000  total,  would  send  this  figure  con- 

siderably higher. 
Theatres  suffered  an  $18,000,000 

loss  during  the  five  years  from  1922  to 
1926,  inclusive,  with  the  average  for 
recent  periods  being  lower,  due,  prin- 

cipally, to  the  many  new  devices  and 
types  of  equipment  now  being  built 
to  eliminate  fire  hazards. 

From  Fox  "Now" 
Nightmare  of  a  sound  engineer 

Brain  Able  to  Make  One  Fat 

or  Thin 

A  special  nerve  center  in  the  brain 
to  decide  whether  a  person  is  to  be  fat 
or  thin  is  the  newest  discovery  of 

two  German  physiologists,  Prof.  Wil- 
helm  Griinthall  and  Prof.  Erich 
Grafe  of  Rostock  University.  This 
center  probably  controls,  their  experi- 

ments on  animals  have  indicated,  the 
rapidity  with  which  a  human  body 
uses  the  energy  of  food.  This  is  what 

physicians  call  the  "basal  metabol- 
ism" and  which  they  now  test  in  hos- 

pitals to  aid  the  diagnosis  of  many 
kinds  of  disease. 

The   Gland  Theory 

Other  things  equal,  a  woman  whose 
basal  metabolism  is  high  uses  up  the 
energy  of  her  food  as  rapidly  as  it  is 
absorbed.  She  probably  will  be  thin. 
On  the  other  hand,  a  person  with  low 
basal  metabolism  is  apt  not  to  use  up 
surplus  food  and  to  be  fat,  some- 

times very  fat.  Until  recently  the 
ductless  glands,  especially  the  thyroid 
gland  and  the  adrenal  gland,  have 
been  looked  to  as  controlling  these 
differences  in  basal  metabolism.  Ex- 

tracts of  these  glands  sometimes  have 
been  given  to  reduce  fatness. 

Control  by  Brain 

Many  physiologists  have  begun  to 
suspect,  however,  that  these  glands 
are  not  entirely  independent  organs 
but  that  they,  like  other  parts  of  the 
body,  must  accept  control  by  the 
brain.  Profs.  Grunthal  and  Grafe,  by 
their  invention  of  a  new  way  of  in- 

jecting a  solution  of  silver  nitrate 
into  one  tiny  spot  of  the  brain  of  an 
experimental  animal,  have  been  able 
to  stop  the  working  of  that  small 
brain  spot  without  damaging  the  brain 
anywhere  else. 

In  this  way  they  have  located  a 
minute  nerve  center  in  the  lower 
part  of  the  brain,  destruction  of  which 
lowers  the  animal's  basal  metabolism 
by  two-thirds  or  more.  Some  of  the 
animals  thus  treated  become  exceed- 

ingly fat.  It  is  not  improbable  that 
exceedingly  fat  human  beings  may 
owe  that  condition  to  some  accidental 
disease  or  injury  of  this  same  nerve 
center. 
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Develop  A  Non-Intermittent 

Projector  in  England 

ANEW  projector,  claimed  to  have 
no  intermittent  movement,  was 

recently  demonstrated  at  the  labora- 
tory of  its  inventor  at  Kingston-on- 

Thames,  near  London,  England.  The 

projector  is  being  marketed  by  Photo- 
Vision,  Ltd.,  and  is  called  the  Con- 

tinuous Motion  Projector.  Among  the 
three  major  problems,  claimed  to  have 
been  solved  with  this  new  projector 
is  the  fact  that  it  enables  the  sound 
track  to  be  placed  on  the  margin  of 
the  frame  to  which  it  refers,  instead 
of  19  frames  away,  it  eliminates  the 
possibility  of  buckling  in  projecting 
wide  films  and  that  it  does  away  with 
strain  on  film  making  its  projection 
life  almost  unlimited. 

No  Mirrors  or  Prisms 

The  projector  was  developed  by 
Messrs.  Roberts,  Campbell  and  W.  E. 
John  and  according  to  its  inventors, 
it  is  now  possible  without  the  aid  of 
mirrors  or  prisms  to  project  a  con- 

tinuously moving  film  by  a  direct 
beam.  The  projector  works  with  the 
aid  of  a  series  of  lenses  arranged  in 
a  channel  formed  like  the  letter  "D." 
These  lenses  are  kept  equidistant  by 
the  construction   of   their  mounts. 

The  lenses  are  driven  round  in  their 
groove,  keeping  pace  with  the  film 
which  runs  parallel  to  the  straight 

portion  of  the  "D"  shaped  groove, 
and  each  frame  in  the  film  is  opposite 
to  one  of  the  lenses.  By  the  action  of 
the  mechanism,  it  is  claimed,  each 
lens  keeps  with  its  particular  picture 
until  it  passes  out  of  commission  at 
one  end  of  the  straight  channel,  to  re- 

turn by  the  curved  part  of  the  "D"  to 
the  other.  By  adjusting  the  size  of 
the  gate,  one,  two  or  three  frames 
may  be  projected  simultaneously. 
The  images  of  each  of  the  lenses  are 

Front  view  of  New  Contner  sound  film  recorder 

received  on  a  large  master  lens,  which 
combines  them  into  one  single  image. 

This  master  lens,  which  is  station- 
ary, fixes  the  optical  center,  and 

causes  the  two  or  three  moving 
frames  to  be  superimposed  on  the 
screen  in  one  perfectly  stationary  and 
flickerless  picture. 

The  first  optical  advantage  obvious 
at  the  demonstration  of  this  system 
was  a  sense  of  visual  ease,  due  partly 
to  the  fact  that  movement  is  seen 
as  transitional  from  one  position  to 
another,  instead  of  jumping  from  one- 
point  to  the  next,  and  partly  to  the 
entire  absence  of  alternating  periods 
of  light  and  darkness,  which  is  a 
fundamental  disadvantage  of  the  in- 

termittent system. 

New  Type  Fader 
This  new  fader  which  the  Operadio 

Mfg.  Company  has  recently  incorpor- 
ated in  their  line  is  of  the  12-contact 

point  type.  Unlike  the  usual  poten- 
tiometer type,  each  contact  represents 

a   definite   wire-wound   resistance,   in- 

suring at  all  times  a  constant  and 
positive  increase  or  decrease  of  ampli- 

fier input  voltage,  and  is  not  subject 
to  deterioration  with  use  or  fluctua- 

tion in  value,  due  to  temperature  or 
weather  changes. 

Each  side  is  arranged  with  steps 
scientifically  graduated  so  that  when 
a  switch-over  is  made  from  left  to 

right,  there  is  no  sudden  "click"  or rush  of  music  so  undesirable  in  a 
fader.  This  fader  is  adapted  for 
high  impedance  lines,  being  particu- 

larly suited  for  fading  between  pick- 
ups of  2,000-3,000  ohms  impedance. 

The  fader  itself  is  mounted  in  a 
steel  box,  provisions  being  made  so 
that  conduit  wiring  can  be  run  right 
into  the  box,  thus  meeting  the  Board 

of   Underwriters'   specifications. 
The  fader  itself  incorporates  a 

change-over  switch  enabling  it  to 
work  on  either  disc  or  sound-on-film 
equipment.  Everything  in  the  con- 

struction of  the  fader  is  of  the  very 
best.  It  is  a  real,  positive-working 
fader. 

It  is  also  equipped  with  a  dummy 
fader,  coupled  with  the  fader  through 
a  set  of  gears,  which  is  known  as 
Model  No.  341-D.  The  dummy,  in 
outward  appearance,  is  exactly  the 
same  as  the  fader  itself  with  the  ex- 

ception that  the  switch  is  left  off. 

Driving  mechanism  of  New  Contner  recorder.    Mr.  Contner  is  associated  with  Blue 
Seal  Products  Corp. 

Double  Screen  Grid  Tube 

Now  Reported 
A  new  tube  is  reported  to  be  in  the 

finishing  process  in  development  lab- 
oratories. It  is  described  as  a  double 

screen-grid  tube,  intended  to  be  ready 
for  the  public  next  season.  Only  one 
additional  wire  would  be  necessary  in 
the  receiver  and  this  would  provide 
the  bias  for  the  second  screen,  the 
tap  for  which  would  come  from  the 
base  of  the  tube. 

This  bias  may  be  7%  to  12  volts 
positive.  The  intended  circuits  used 
will  be  similar  to  those  now  in  vogue 

(Continued  on  page  48) 
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Tor  the  WzVjzeH^Projection 
of  Notion  Pictures " 

Actodector 

can  be  counted  upon  to  do  its  part. 

Its  intense,  constant,  and  depend- 

able flow  of  power  is  absolutely 
unrivaled. 

It  is  a  Motor  Generator  Set  espe- 

cially designed  to  meet  the  particu- 

lar conditions  in  the  projection 
booth. 

Would  you  like  full  information? 

Write — 
ROTH    BROTHERS    &    CO. 

Division  of  Century  Electric  Co.,  St.  Louis,  Mo. 

1400  W.  Adams  St.  CHICAGO,    ILL. 

Distributors  in  all  principal  cities  of  the  world 

New   York    Office:    Century   Electric   Co.,    50    Church   Street 

IN   WESTERN  CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS— HOLMES 
and  all  theatre  equipment  of  the  leading  manufacturers.    Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

105    Capitol    Theatre   Building 
Winnipeg,  Man.,  Canada 

Alberta   Representative 
M.  L.  ADAMSON 

1605 — 104th   St.,   Edmonton,   Alb.,   Canada 

Color    Cinematography 

(Continued  from  page  31) 

matography  will  enhance  the  impres- 
sion of  relief  and  of  distance. 

The  manner  in  which  bi-chromatic 
cinematography  has  been  applied  to 
medicine  by  means  of  the  clever 
Busch  apparatus  proves  that,  not- 

withstanding the  incompleteness  of 
the  sensation,  the  effect  obtained  is 
much  more  demonstrative  than  any- 

thing that  can  be  obtained  by  ordinary 
cinematography,  and  the  greater 
truthfulness  of  the  picture  certainly 
produces  the  effect  of  making  the  de- 

tails stand  out  with  greater  relief. 

Positive  Film  and  Printing 

A  film  of  celluloid  coated  with  a 
double  stratum  of  sensitive  emulsion, 
one  on  either  side,  is  unquestionably 
the  kind  best  suited  to  bi-chromatc 
cinematography.  The  usual  emulsion 
employed  for  cinematographic  positive 
films  intended  for  ordinary  projection 
is  used.  But  two  circumstances  must 
be  allowed  for  in  printing  the  posi- 

tives, one  of  a  mechanical  and  the 
other  of  a  physical  nature. 

The  printing  machine  must  allow  a 
single  series  of  images  to  be  printed 
on  each  side  of  the  film ;  hence  it  fol- 

lows that  the  two  films — the  negative 
and  the  rough  positive — cannot  be 
printed  in  the  ordinary  way,  it  being 
necessary  to  jump  one  image: — only 
by  this  means  is  it  possible  to  print 
one  one  side  a  continuous  series  of 
images  intended  to  supply  the  mono- 

chrome red  and  on  the  other  the 
monochrome  green  series.  This  does 
not  involve  any  very  arduous  me- 

chanical problem,  but  it  is  obviously 
necessary  to  have  a  printing  machine 
which  allows  the  negative  films  to  be 
moved  at  just  double  the  speed  of  the 
rough  films. 

Fixing   Process 

This  latter  difficulty  is  completely 
eliminated  by  dyeing  the  emulsion 

yellow;  thus  for  instance  a  slight  de- 
gree of  coloring  with  tartrazine  yellow 

removes  the  difficulty  without  affect- 
ing the  print,  while  the  yellow  color- 
ing disappears  entirely  in  the  course 

of  developing,  fixing  and  washing  the 
film.  Or  again  a  stratum  of  hydrate 
of  bi-oxide  of  brcwn  manganese,  pre- 

cipitated in  the  emulsion,  renders  the 
stratum  quite  opaque,  while  the 
manganese  composition  can  very 
easily  be  removed  by  using  a  solution 
of  hyposulphite  containing  a  sufficient 
quantity  of  bi-sulphite  of  sodium  for 
fixing. 

The  development  of  double-faced 
films  calls  also  for  some  special  ar- 

rangements which  are  quite  easily 
made. 

By  recourse  to  the  methods  above 
indicated,  we  obtain  a  positive  film 
bearing  a  double  series  of  black 
images,  one  on  either  surface ;  each  of 
these  series  of  images  must  after- 

wards be  converted  into  the  corre- 

sponding monochromes. 



January,    1930 The  Motion  Picture  Projectionist 41 

Standard  Nomenclature 

(Continued  from  page  30) 

the  art  of  projecting  motion  pictures. 

Projection  Distance  —  The  dis- 
tance between  the  projection  lens  and 

the  surface  upon  which  the  image  is 
focused. 

Projection  Lens — The  objective 

which  forms  upon  the  screen  an  im- 
age of  the  lantern  slide,  film,  or  other 

object  under  examination. 

Projection  Periods  —  The  total 

fraction  of  the  picture  cycle  during 

which  the  picture  is  being  projected. 

Projection  Room — A  room  or  en- 
closure from  which  motion  pictures 

are  projected. 
Props — Contraction  of  properties. 

Objects  used  as  accessories  in  a  play. 

R 

Reactance — That  property  of  an 
electric  current  which  tends  to  oppose 

a  varying  current  within  the  absorp- tion of  energy. 

Recorder  Marker — The  device  for 
marking  the  sound  negative. 

Recording  Amplifier  —  A  power 

amplifier  used  to  operate  the  record- 
ing galvanometer. 

Recording  Drum — The  drum  over 
which  the  film  runs  as  it  is  exposed 
in  the  recorder. 

Recordist — Operator  of  the  sound 
recorder  in  commercial   practice. 

Reel — (a)  The  flanged  spool  upon 
which  film  is  wound,  (b)  An  arbi- 

trary unit  of  linear  measure  for  film 
— approximately  1,000  feet. 

Reflecting  Power  of  a  Surface: — 
The  ratio  of  the  reflected  intensity  to 
the  incident  intensity. 

Reflector  Arc  Lamp — In  a  motion 
picture  projector,  an  arc  light  source 
in  combination  with  a  reflector,  to 
project  the  light  beam  through  the 
aperture. 

Register — To  superimpose  exactly. 
Resistance — The  property  of  an 

electric  circuit  which  tends  to  absorb 

energy  due  to  the  passage  of  a  cur- 
rent. 

Resonance — Reinforcement  of  a 
sound  by  sympathetic  vibration  of  a 
material  of  the  same  natural  period. 

Reverberation  —  The  persistance 
of  sound  in  an  enclosed  space.  It  is 
measured  by  the  time  required  for  the 
sound  to  decrease  to  one  millionth 
of  the  initial  intensity. 

Safety  Film — Film  which  is  less 
inflammable  than  the  ordinary  nitrate 
film. 

Screen — The  surface  upon  which 
a  picture  is  optically  projected. 

Sensitivity — (electric) — The  rela- 
tive efficiency  of  a  device  whose  re- 

sponse is  of  a  different  character 
from  its  excitation,  such  as  a  micro- 

phone or  photo  electric  cell. 
Sensitivity — (photo) — The  prop- 

erty of  photographic  emulsion  to  be 
(Continued  on  page  50) 

2.5    BI-FOCAL 
Super  -  Lite   Projection 
Lens 

Adjustable 
FOR  BOTH  SILENT 

AND    SOUND    FILM 

*/a"  &  %"  Variation  in  E.  F. 

AS  the  name  implies  this  new  construction  offers  the  projec- 
tionist everything  he  has  been  looking  for;  two  focal 

lengths  in  one  construction. 

By  rotating  the  ring  on  the  lens  mount  the  size  of  the  image 
on  the  screen  can  be  increased  or  decreased  instantly  to  take 
care  of  the  difference  between  sound  and  silent  film.  At  the 

same  time  an  automatic  shifting  of  the  center  of  picture  on 

screen  with  sound  film  is  provided  for. 

These  features  have  been  made  part  of  the  F/2  BiFocal 

Super-Lite  with  no  sacrifice  of  the  well-known  perfect  qualities 

of  the  Super-Lite  which  has  been  used  by  the  best  projectionists 
for  the  last  seven  years. 

PROJECTION    OPTICS    CO.,    INC. 
330  Lyell  Ave. 

ROCHESTER,  N.  Y. 

U.  S.  A. 
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List  Common  Sound  Faults 
IN  order  to  establish  a  criterion  as 

to  "noises"  caused  by  faulty  pro- 
jection of  sound  films,  Douglas 

Shearer,  recording  engineer  for 
Metro-Goldwyn-Mayer,  recently  made 
an  exhaustive  demonstration  for  the 
members  of  the  Academy  of  M.  P. 
Arts  and  Sciences  sound  classes. 
Single  reels  of  two  recent  pictures 
were  printed  up  with  the  deliberate 
idea  that  they  were  to  be  maltreated 
in  every  possible  way.  Further,  the 
projection  machine  through  which 
they  were  to  be  run  was  loosened  in 
every  manner  which  might  cause  ex- 

traneous sounds. 
The  result  was  an  amazing  series 

of  unpleasant  noises  and  other 
acoustic  flaws  which  very  well  illus- 

trated what  can  happen  to  a  perfectly 
recorded  picture  if  the  projection  is 
not  equally  perfect.  Following  the 
experiments,  Mr.  Shearer  prepared 
the  following  chart  of  the  noises  due 
solely  to  bad  projection. 

Sprocket  Noise — Caused  when  the 
film  pulls  over  to  the  left  in  the  pro- 

jector, allowing  the  exciter  lamp  of 
the  light-ray  reproducing  system  to 
play  through  the  sprocket  holes  of  the 
film  as  well  as  the  sound  track.  The 

noise  is  a  rather  high-pitched  buzz, 
somewhat  like  a  busy  door-bell. 

Flutter — This  is  a  pulsation  in  the 
recorded  tones.     It  sounds   as   if  the 

speaker  is  gagging  a  bit  over  a  mouth- 
ful of  mush.  It  is  caused  by  too  long 

or  too  short  loops  in  the  projection 
machine,  or  loose  pads  on  the  track 
guiding  the  film.  These  things  cause 
both  picture  and  sound  track  to  move 
in  and  out  of  focus. 
Frame  Noise — The  opposite  of 

sprocket  trouble.  Caused  when  the 
film  is  pulled  in  the  machine  too  far 
to  the  right,  running  off  the  sound- 

track onto  the  picture  itself,  playing, 
so  to  speak,  the  picture  and  the  dark 
spaces  between  the  frames.  Sounds 
like  a  motorboat  at  high  speed. 

Motorboating — Same  as  Frame 
Noise. 

Overspeed — When  the  speed  is  sud- 
denly increased  beyond  the  normal  of 

90  ft.  per  min.  (33  1-3  R.P.M.  for 
discs),  the  high  frequency  sounds  are 
emphasized  at  the  expense  of  the  lower 
ranges.  In  other  words,  the  great 
basso,  Chaliapin,  would  sound  like  a 
soprano  under  excessive  overspeeding. 

Underspeed — When  the  projector  is 
suddenly  slowed  down  the  reverse  of 
the  above  occurs.  The  lower  fre- 

quencies are  emphasized,  and  Galli- 
Curci  would  sound  like  Chaliapin. 

Dirt  Noise — Film  should  always  be 
carefully  cleaned  after  each  running, 
but  sometimes  an  operator  is  careless. 
When  this  happens,  specks  of  dirt 
form    on    the    sound    track.      These 

specks  cause  variations  of  sound 
which  are  manifested  in  many  ways — ■ 
squeaks,  whistles,  fire-cracker  noises, etc. 

Loose  Exciter  Lamp — When  the  ex- 
citing lamp  of  the  light-ray  sound  re- 

producing system  becomes  loose  there 
is  a  distortion  of  sound,  making  it 
hard  to  keep  the  attention  concen- trated. 

Gear  Noise — Noise  recurring  at 
regular  intervals,  dum-de-dum,  etc., 
can  usually  be  traced  to  loosened  gears 
in  the  projector. 

Blooping — This  is  a  sudden  "plop," 
usually  caused  by  a  bad  splice  be- 

tween sections  of  the  film.  This  can 
always  be  avoided  by  correct  splicing, 
and  properly  blocking  out  the  spliced 
patch  in  the  sound  track. 

Insulation  Noise — Some  theatres 

have  not  yet  installed  the  heavier  tri- 
pods and  insulation  pads  required  for 

sound  reproduction.  The  amplifying 
tubes  and  the  photo-electric  cell  are 
very  sensitive  to  jar.  Sudden 
"whack"  noises  from  the  screen  are 
generally  traceable  to  trouble  caused 
by  vibrations  when  the  projectionist 
walks  across  a  booth  in  which  the  in- 

sulation has  been  badly  done. 
There  are  other  noises  which  can 

be  caused  by  accidents  and  by  faulty 
handling  of  the  equipment,  but  these 
are  the  major  extraneous  sounds 
which  annoy  theatre-goers.  All  of 
these      sounds      can     be     eradicated. 

BELTONE   REPRODUCER    ON    SIMPLEX   PROJECTOR 

BELTONE  SOUND  REPRODUCER 

MECHANICAL    SYSTEM.      Cell    house    drum 
and    guide    rollers    are    made    of    nitralloy, 
which  is  twice   as  hard  as  tool  steel,  giving 

maximum   life.     Threading   extremely   simple. 

QPTICAL  SYSTEM  is  very  small  and  compact, 
V  has  no  mechanical  slit  nor  mirrors  and  pro- 

duces about  four  times  as  much  light  as  can  be 
had   with   other   systems. 

TPXCITER  LIGHT.  Due  to  the  sensitivity  of 
■*-i  the  Burt  supercell  and  the  efficiency  of  our 
optical  system  no  special  tubes  nor  lamps  are  re- 

quired, but  an  ordinary  six-volt  automobile  head- 
light bulb  is  used  which  has  a  life  of  from  1,000 

to    2,000    hours. 

UUPER  CELLS  used  are  non-microphonic,  have 
k-'  very  low  impedence,  and  are  guaranteed  for 
one  year.  Their  output  is  such  that  only  five 
stages  of  amplification  are  required  including  the 
Power  Stages.  Developed  by  Dr.  R.  C.  Burt  of 
the  Burt  Scientific  Laboratories,  Pasadena,  Cali- 

fornia, recognized  as  one  of  ihe  foremost  authori- 
ties   on    Photo    Electricity. 

SOUND-HEAD  AMPLIFIERS  and  fader  mounted 
in  one  cabinet  which  is  placed  on  the  floor 

between  the  projectors.  A  small  six-volt  storage 
battery  and  a  45-volt  "B"  battery  are  contained 
in  lower  part  of  cabinet.  Special  volume  and 

quality  control. 
'PURNTABLES  are  mounted  on  pedestal  at  rear  of  projec- 
A  tor  and  are  driven  by  a  hollow  steel  shaft  from  the 
Movietone  shaft  of  projector  head.     This  type  of  mounting 
successfully  eliminates  all  vibration,  waver  and  tremolo. 
T  NSTALLATION  can  be  made  on  present  bases  of  Powers, 
^  Simplex,  or  Fulco  projectors,  without  structural  changes, 
in  a  few  hours,  eliminating  necessity  of  shutdown. 

■p  RICES.  Sound  on  film  equipment,  including  head  ampli- "^  fier  and  fader,  $1,500.00.  Disc  equipment  $500.00  addi- 
tional. Power  amplifiers  and  speakers  additional  as  re- 

quired from  $500.00  to  $1,000.00.  All  prices  f.o.b.  Los 

Angeles. 
Write  for  Bulletin  No.  200. 

BELTONE  CORPORATION,  Ltd. 
9035  Venice  Boulevard  Los  Angeles,  Calif. 
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Sound  reproduction  is  a  carefully  de- 

veloped science  and  variations  from 
perfection  seldom  come  from  any 
reasons  except  human  carelessness. 
When  a  sound  picture  leaves  the 
studio,  it  is  as  perfect  an  example  of 
fine  recording  as  the  skill  and  care 
of  the  production  personnel  can  make 
it:  if  it  is  properly  cared  for  and 
carefully  projected  it  should  also  give 
perfect  reproduction.  —  American 
Cinematographer. 

Ed.  Note: — The  foregoing,  with  the 
exception  of  the  last  paragraph,  is 
very  constructive  work,  indeed,  yet 
the  paragraph  in  question  gives  rise 
to  the  thought  that,  in  the  interests  of 
consistency,  it  might  not  be  a  bad  idea 
for  a  projectionist  now  to  turn  about 
and  prepare  a  list  of  those  faults 
which  are  quite  common  in  recording 
technique.  This  listing  could  be  con- 

cluded with  the  admonition  (to  engi- 
neers) ,  that  with  projection  technique 

so  far  advanced,  flawless  recording 
would  positively  result  in  a  perfect 
picture  on  all  theatre  screens. 

Troubles  and  Maintenance 

(Continued  from  page  16) 
phonetics,  and  once  the  installation 
is  functioning  properly,  no  trouble 
will  be  experienced.  If  it  is  not 
properly  designed,  the  engineer  mak- 

ing the  installation  will  demonstrate 
sufficiently  to  give  you  a  thorough 
training  in  this  portion  of  design. 

Crackling  may  be  caused  by  the  fol- 
lowing:— loose  connections  somewhere 

in  the  exciting  lamp  circuit,  indicated 
either  by  a  nicker  in  the  exciting  lamp 
or  in  the  ammeter  in  this  circuit; 
loose  connections  in  the  photo  electric 
cell  circuit  or  in  the  amplifier  battery 

connections.  In  "shooting"  this 
trouble,  start  at  the  beginning.  Turn 
off  the  exciter  lamp.  If  the  crackling 
ceases,  the  trouble  is  there.  If  the 
crackling  continues,  remove  the  photo 
electric  cell,  the  cell  leak,  and  the  first 
tube,  and  continue  until  the  trouble 
disappears.  As  soon  as  the  noise 
ceases,  the  trouble  may  definitely  be 
located  between  the  last  two  elements. 

Bad  leaks  in  the  coupling  circuit  of 
the  cell  will  cause  crackling.  Remove 
the  defective  leak  and  replace  with 
one  of  the  same  value.  Use  metallic 
leaks.  The  rheostat  in  the  exciting 
lamp  circuit  is  a  particularly  bother- 

some element  in  this  respect.  Oil- 
soaked  wiring  will  sometimes  cause 
this  trouble.  Freshly  charged  bat- 

teries will  cause  this  condition  until 

the  gas  has  leaked  off  the  plates.  Re- 
member that  a  loose  fuse  in  the  battery 

room  may  affect  a  circuit  just  as 
much  as  if  it  was  located  on  the  pro- 

jector itself.  When  you  inspect  a 
circuit,  do  it  thoroughly  and  then 
only  one  circuit  at  a  time. 

Optical  systems  have  been  discussed 
in  detail,  and  in  excellent  fashion,  by 
Samuel  Wein  in  these  columns,  thus 
we  shall  discuss  only  the  maintenance 
aspects  of  this  unit.  The  majority  of 
optical  systems  are  so  designed  that 
the  lens  assembly  can  be  removed  for 
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For     Sale     by     Trustworthy     Independent     Supply 
Dealers    Everywhere 

Export  Office — 44  Whitehall  St.,  New  York  City,  New  York 

1  i>e  Strong  Electric  c< 
250I  Lagrange  St.       Toledo, O. 

cleaning  without  the  necessity  of  re- 
alignment. For  the  benefit  of  those 

who  have  systems  that  are  not  so 
designed,  we  will  give  the  method 
commonly  employed  to  obtain  correct 
adjustment.  Clean  the  optical  system 
thoroughly  using  a  piece  of  lens  cloth 
and  replace  the  lens  in  the  mounting 
in  approximately  the  same  position  it 
was  in  when  removed,  so  that  the  slit 
will  be  at  right  angles  to  the  edge  of 
the  film.  Most  lenses  have  a  line  or 
some  other  designation  to  show  the 
edge  of  the  slit  wit^  reference  to  the 
outside  of  the  barrel. 

Place  the  exciter  lamp  in  position 
and  adjust  for  maximum  light  at  the 
window  where  the  photo  electric  cell 
is  normally  placed,  using  a  piece  of 

film  or  the  waxed  wrapper  from  the 
outside  of  a  package  of  cigarettes  to 
cover  the  window  and  act  as  a  screen. 
Clamp  a  piece  of  black  film  in  the 
film  gate  and  adjust  by  means  of 
moving  the  lens  toward  or  away  from 
the  gate  until  the  line  appearing  on 
the  film  is  sharply  in  focus  to  the 
emulsion  side.  Remove  the  film  and 

replace  the  paper  in  the  photo  elec- 
tric cell  window  and  adjust  the  ex- 

citer lamp  until  a  clear  field  and 
maximum  illumination  is  obtained.  Be 
sure  that  the  light  beam  is  at  right 
angles  to  the  edge  of  the  film  by 
catching  the  beam  on  the  edge  of  a 
frame  with  the  film  in  its  true  run- 

ning position. 
(To  be  continued) 
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SCENES . . .  DESIGNS . . . 
LIGHT  ILLUSIONS 

for  use  with  the 

BRENKERT  F-7 
MASTER    BRENOGRAPH 

NEW 
EFFECT 

SCENE  PLAT 

A  DD  sparkle  and  life  to  your  straight  talkie  pro- 
-^*-  grams  with  Brenkert  Effect  Scene  Plates  on  heat 
resisting   glass. 

These  stock  scene  plates  created  and  executed  at  the 
Brenkert  factory  for  exclusive  use  with  the  Brenkert 
F-7  Master  Brenograph  are  recognized  by  leading 
showmen  as  the  most  efficient  and  economical  means 

of  relieving  the  monotony  of  an  "all  Talkie"  program. 
Capitalize  on  these  charming  effects  as  others  are 
now  doing.  Write  today  for  our  special  literature 
regarding  the  Brenkert  F-7  Master  Brenograph  and 
the   Brenkert  Effect   Scene   Plates. 

SEND    FOR 

EFFECT    CATALOGUE 

No.  27 

Please  state  your  position  in 
theatre.       whether       owner, 

manager    or    operator 

BRENKERT     LIGHT     PROJECTION     COMPANY 
St.  Aubin  at  East  Grand  Boulevard,  Detroit,  Michigan,  U.  S.  A. 
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for 

TALKING 

I      PICTURES 

ING   NEEDLES 
must  be  specially  manufactured  in  order  to 

help  give  that  round,  full  and  mellow  tone 
—Wall-Kane  Needles  protect  your  records, 

I  eliminate  scratching  noise,  produce  smooth 
\  and  life-like  tone  and  retain  their  full 

\  quality  through  the  entire  record.  A  Per- 
\    feet  Needle  for  Sound  Projection.  * 

\  WALL-KANE  NEEDLE  MFG.  CO.  y&i 
3922— 14th  Avenue,  Brooklyn,  N.  Y. 
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New    Television   Developed 

By  Westinghouse 

TELEVISION  which  can  be viewed  by  a  room  full  of  specta- 
tors rather  than  by  one  was  an- 

nounced recently  by  Dr.  Vladimir 
Zworykin,  research  engineer  of  the 
Westinghouse  Electric  and  Manufac- 

turing Company,  to  members  of  the 
Institute  of  Radio  Engineers.  The  use 
of  a  cathode  ray  tube  as  a  receiver 
gives  this  new  type  of  television 

many  advantages  over  the  well-known 
scanning  disc  method  of  visual  broad- 

casting. The  inventor  is  already  in 
position  to  discuss  the  practical  pos- 

sibility of  flashing  the  images  on  a 
motion  picture  screen  so  that  large 
audiences  can  receive  television  broad- 

casts of  important  events  immediately 
after  a  film  of  these  is  printed.  These 
visual  broadcasts  would  be  synchro- 

nized with  sound. 

No  Moving  Parts 
The  cathode  ray  television  receiver 

has  no  moving  parts,  making  it  more 
easily  usable  by  the  rank  and  file  of 
the  radio  audience.  It  is  quiet  in 
operation  and  synchronization  of 
transmitter  and  receiver  is  accom- 

plished   easily,    even    when    using    a 

Brilliant  306  Affair 
(Continued  from,  page  34) 

to  the  former  the  gift  of  the  K.P.S. 
membership  the  deed  of  ownership 
and  registration  plates  for  a  beautiful 
Lincoln  limousine.  (The  car  was  on 
display  in  an  adjoining  room  of  the 
hotel  and  President  Kaplan  rode  in 
the  car  for  the  first  time  on  his 
journey  homeward  after  the  affair.) 

As  President  Kaplan  arose  to  re- 
ceive the  gift  the  guests  broke  into 

a  prolonged  burst  of  applause  which 
continued  at  frequent  intervals  dur- 

ing his  speech  of  thanks.  As  a  matter 
of  fact,  President  Kaplan  was  able  to 
Utter  little  but  his  thanks,  so  over- 

come was  he  by  the  enthusiasm  of 
the  assembled  guests. 

What  he  did  manage  to  say,  how- 
ever, was  that  his  efforts  in  the  past 

in  the  interest  of  the  Local  Union  306 
membership  was  nothing  more  or  less 
than  a  promise  that  his  efforts  would 
be  redoubled  in  the  future,  and  that 
his  sole  aim  was  to  weld  306  into  one 
of  the  outstanding  Local  Union  or- 

ganizations in  the  American  labor 
movement.  Closing  his  remarks  with 
a  simple  yet  sincere  statement  of 
thanks,  President  Kaplan  announced 
that  the  K.P.S.  wished  him  to  pre- 

sent several  Society  officers  tokens  of 
esteem.  He  then  presented  diamond 
stick-pins  to  James  Lefante  and  Joe 
Pehar,  president  and  founder,  re- 

spectively of  the  Society,  and  dia- 
mond rings  to  Vice-President  Dave 

Engel  and  Financial  Secretary  J. 
Avzar. 

Following  the  presentation  of  these 
gifts  the  guests  gathered  in  the  ball- 

room there  to  spend  the  balance  of  the 
time  dancing. 
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single  radio  channel.  Another  advan- 
tage is  that,  using  a  fluorescent  screen 

the  persistence  of  the  eye's  vision  is 
aided  and  it  is  possible  to  reduce  the 
number  of  pictures  shown  each  second 
without  noticeable  flickering.  This  in 

turn  allows  a  greater  number  of  scan- 
ning lines  and  results  in  the  picture 

being  produced  in  greater  detail  with- 
out increasing  the  width  of  the  radio 

channel. 

The  apparatus  described  by  Dr. 
Zworykin  is  now  being  used  in  experi- 

mental form  in  the  Westinghouse  re- 
search laboratories  in  East  Pitts- 

burgh. A  number  of  similar  receivers 
are  being  constructed  in  order  to  give 
the  set  a  thorough  field  test  through 
station  KDKA,  Pitt3burgh,  which  al- 

ready is  operating  a  daily  television 
broadcast  schedule  with  the  scanning 
disc  type  of  transmission. 

Pictures  4x5  Inches 

The  pictures  formed  by  the  cathode 
ray  receiver  are  four  by  five  inches 
in  size.  They  can  be  made  larger  or 
brighter  by  increasing  the  voltage 
used  in  the  receiver.  The  transmitter 

of  this  new  television  apparatus  con- 
sists of  a  motion  picture  projector 

rebuilt  so  that  the  film  to  be  broad- 
cast passes  downward  at  a  constant 

speed.  This  film  is  scanned  horizon- 
tally by  a  tiny  beam  of  light  which 

after  passing  through  the  film  is  fo- 
cussed  as  a  stationary  spot  on  a 
photo-electric  cell.  The  scanning  mo- 

tion of  the  beam  is  produced  by  a 
vibrating  mirror  which  deflects  the 
light  from  one  side  of  the  film  to  the 
other. 

New  Cathode  Ray  Tube 

Dr.  Zworykin  was  forced  to  develop 
an  entirely  new  type  of  cathode  ray 
tube  for  his  receiving  apparatus 

which  he  calls  a  "kinescope."  In  this 
tube  a  pencil  of  electrons  is  bom- 

barding a  screen  of  fluorescent  mate- 
rial. The  pencil  follows  the  move- 

ment of  the  scanning  light  beam  in 
the  transmitter  while  its  intensity  is 
regulated  by  the  strength  of  the  im- 

pulses received  from  the  transmitter. 
The  movement  of  the  scanning  beam, 
consequently  of  the  cathode  ray  pen- 

cil are  so  rapid  that  the  eye  receives 
a  perfect  impression  of  a  continuous 
miniature  motion  picture.  A  reflect- 

ing mirror  mounted  on  the  receiver 
permits  the  picture  to  be  observed  by 
a  number  of  spectators. 

Saving  on  Wave  Bands 

To  the  radio  engineer  the  invention 
is  important  because  it  will  not  be 
wasteful  of  radio  wave  bands.  This 
because  the  transmitter  and  receiver 
can  be  synchronized  using  but  one 
channel.  The  name  of  Dr.  Zworykin 
is  not  new  to  the  radio  public.  Earl- 

ier this  year  he  was  brought  into  the 
limelight  in  connection  with  his  fac- 

simile transmitting  device  for  tele- 
graphing photographs,  letters,  draw- 

ings and  documents. 

Your  Preference,  Please! 
THE  editors  of  THE  MOTION  PICTURE  PROJECTION- 
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Direct  Current  Flow 
THE  traditional  error  that  direct 

current  flows  from  positive  to 
negative  is  preserved  in  standard 
practice  today,  because  of  conveni- 

ence, and  in  fact  this  situation  is  not 
fraught  with  any  harm  or  difficulty, 
since  a  great  body  of  technique  has 
been  built  up  on  the  earlier  misas- 
sumption,  instruments  predicated  on  it 
and  valuable  books  written  on  that 

basis.  We  must  bear  in  mind,  how- 
ever, that  direct  current  actually  al- 
ways flows  from  negative  to  positive, 

always  did  and  probably  always  will! 
Knowing  that,  we  may  proceed  to 

accept  the  standard  practice  of  rating 
the  current  direction  as  just  the  op- 

posite, and  for  the  same  purpose  of 
convenience  split  the  current  into  two 
opposite  directions,  that  is,  opposite 
in  point  of  view,  or  relatively  oppo- 

site, although  actually  the  same. 

Direction  of  Current  Flow 

Nobody  would  say  that  the  hands 
of  a  clock  for  half  a  revolution  go  in 
one  direction  and  for  the  other  half 
in  the  opposite  direction,  yet  if  we 
assigned  polarity  signs  to  the  points 
where  the  diameter  meets  the  circum- 

ference we  would  indeed  have  to  adopt 
the  theory  of  opposite  direction  even 

for  the  hands  of  a  clock!  That 
would  be  simply  adopting  certain 
signs  for  reference  points,  as  is  done 
in  radio,  the  signs  being  positive  and 
negative. 
When  we  consider  the  source  of 

supply  we  are  really  contemplating 
an  elevating  device,  the  object  that 
is  elevated  being  the  voltage,  and  the 
course  of  current  of  a  circuit  at- 

tached to  the  supply  could  be  con- 
sidered independent  of  the  source  of 

supply.  But  it  is  more  usual  to  re- 
gard the  current  as  flowing  through 

the  supply,  from  negative  to  positive. 
Taking  this  condition,  and  apply- 

ing it  to  a  rectifier  circuit,  as  in  a 
B  supply,  with  only  a  voltage  divider 
as  the  load,  it  is  plain  that  current 
will  flow  through  the  divider,  and 
that  the  direction  of  flow  will  be  from 
positive  to  negative,  on  the  basis  of 
the  well-preserved  traditional  error. 
The  divider  is  a  load  on  the  supply. 
To  account  for  the  presence  of  the 
positive  voltage  at  the  top  the  cur- 

rent may  be  assumed  to  flow  in  the 
supply  from  negative  to  positive. 

Bleeder  Current 

Hence  we  have  a  complete  repre- 
sentation of  a  circuit,  and  if  we  know 

No  unsightly 
Perforations 

Clear,  realistic  pictures,  freedom  from  eye-strain,  and 
natural  tone  quality  is  necessary  to  win  and  hold  your 

patronage. 

To  insure  projection  as  good  as  you  had  before  Sound, 

to  get  the  best  reproduction  from  your  sound  outfit,  you 
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the  projection  of  Colored  Pictures. 
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Equipment. V: OCALITE Porous  but  not 

perforated 

Fire   Proof 
Non    Inflammable 

The  First  Screen  Scientifically   Perfected  for  Sound  Pictures 

Beaded  Screen  Corp. 
Roosevelt,  New  York 

what  is  the  resistance  connected  from 
plus  to  minus,  and  the  voltage  drop 
across  this  resistance,  hence  the  po- 

tential difference  between  plus  and 
minus,  we  can  compute  the  current. 
If  the  voltage  from  (-f)  to  ( — )  is 
300  volts  and  the  resistance  of  the 
strip  between  them  is  10,000  ohms, 
the  current  is  the  voltage  divided  by 
the  resistance,  or,  300-10,000,  equally 
.03  ampere,  usually  mentioned  as  30 
milliamperes.  In  a  B  supply  this  cur- 

rent flowing  independently  through 
the  entirety  of  the  resistor  is  called 
the  bleeder  current. 

Quality  Books  for  Unionists 
Skyscrapers — by  W.  A.  Starrett.  A 
builder  tells  the  true  story  of  the 
great  enterprise.     Scribners. 

John  Mitchell — by  Elsa  Gluck.  Life 
of  the  great  president  of  the  Miners. 
John  Day  Company. 

Recent  Economic  Changes  in  the 
United  States — by  President  Hoov- 

er's Committee.  A  study  of  post-war 
America — a  mine  of  information. 
McGraw-Hill  Book  Co. 

Labor  and  Internationalism  —  by 
Lewis  L.  Lorwin.  An  encyclopediac 
work  in  the  European  trade  unions. 
MacMillan  Company. 

Men  and  Machines  —  by  Stuart 
Chase.  A  popular  treatment  of  the 
subject.     MacMillan  Company. 

The  Outlawry  of  War — by  Charles 
Clayton  Morrison.  War  replaced  by 
law.     Willet,  Clark  and  Colby  Co. 

The  Road  to  Plenty — by  Foster  and 
Catchings.  A  summary  of  their  im- 

portant economic  theories — written 
as  brightly  as  a  novel.  Houghton Mifflin  Co. 

A  Short  History  of  the  British 
Working  Class  Movement — by  G. 
H.  G.  Cole.  Three  volumes  —  the 
third  covering  the  present  period. 
MacMillan  Company. 

Economic  Institutions — by  Willard 
Thorp.  A  good  summary.  Workers 
Education  Bureau.  MacMillan  Com- 

pany. A  Preface  to  Morals — by  Walter 
Lippman.  A  thoughtful  discussion 
of  problems  that  trouble  thoughtful 
people.     MacMillan  Company. 

Alexander  Graham  Bell — by  Cath- 
erine MacKenzie.  Life  of  the  inven- 
tor.    Houghton  Mifflin  Company. 

The  Distribution  Age — by  Ralph 
Borsodi.  Why  it  costs  so  much  to 
market  an  article.     Appleton. 

A  Theory  of  the  Labor  Movement 
— by  Selig  Perlman.  An  intellectual 
understands  the  American  Trade 
Union  Movement.  MacMillan  Com- 

pany. 
Confessions  of  a  Capitalist — by  Sir 
Ernest  Benn.  An  English  publish- 

er, with  mild  class  motives,  views 
the  present  system  from  a  self-in- 

terest standpoint. 
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Make  a  Practical 

NEW  YEAR'S RESOLUTION 

Start  1930  Right  by  Getting  Richardson's 
Handbook    of    Projection 

Over  1400  pages  of  subject  mat- 
ter; more  than  400  illustrations. 

Think  what  it  means  to  own  this 

finest  of  projection  libraries — 
something"  that  will  be  useful 
throughout  the  year. 

Volumes  I  and  II  cover  the  sub- 
ject of  silent  projection.  Volume 

III,  is  devoted  entirely  to  sound 
projection. 

Each  volume  contains  Richardson's  com- 
plete question  and  answer  index. 

Richardson's  books  have  been  the  standard 
for  20  years. 

Volumes    I    and    II    $6.20    postpaid 
Volume    III    alone    $5.10    postpaid 

The  complete  set  $10.25  postpaid 
(Order  Early) 

BOOK    DIVISION 

CHALMERS  PUBLISHING  CO. 
516    Fifth   Ave.,   New  York,   N.    Y. 

WINNIPEG,   CANADA 

JM.  RICE  &  CO.,  J.  M.  Rice,  Prop.  Lead- 
•  ing  equipment  dealers  in  all  kinds  of  pro- 

jection room  equipment  facilities.  Representa- 
tives of  leading  equipment  manufacturers  of  the 

United  States  and  Canada.  All  our  merchan- 
dise guaranteed  for  performance  and  stability. 

Whatever  you   want,   we  will   supply   it. 

"  Right  In  The  OV  Groove,  Boy, 
All  The  Time  "4444 

NEEDLE  is  with 

SYNCR0DISK  PICK-UPS 
If  your  needle  is  agile  at  jumping  the  groove  your 
experience  talleys  with  that  of  many  others. 

Don't  blame  it  on  poor  recording. 

Buy  a  pair  of  Syncrodisk  Pick-Ups  and  stop  your 
troubles  at  their  source. 

Complete  For  Only 20 
EACH 

WEBER  MACHINE  CORPORATION 
59  RUTTER  ST.,  ROCHESTER,  N.  Y. 

Complete  your  sound  equipment  with  a 

"BEST" 
Rewind    Pulley 

Takes  the  place  of  space  collar  on  Reel 

shaft — Crank    is    not    Removed 

Manufactured  by 

BEST    DEVICES    CO. 
2108  PAYNE  AVE. 

PKtst  |3.00  at  all  dealers 

CLEVELAND,  O. 
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Carbon  Arcs  Return  to  Favor 

RECENT  large  orders  for  carbon 
arc  equipment  placed  by  Para- 

mount, as  well  as  Fox,  give  substance 
to  rumors  that  several  large  pro- 

ducers, including  Fox,  are  consider- 
ing adoption  of  the  new  silent  arcs 

exclusively  in  the  production  of 
talkies.  Fox  now  has  more  than  a 

million  dollars'  worth  of  lighting 
equipment  of  which  less  than  ten 

thousand  dollars'  worth  is  incandes- 
cent, while  recent  purchases  of  car- 

bon arc  exceed  $100,000. 
Carbon  arcs  are  said  to  give  more 

definition  to  the  countenance  than  is 
possible  with  hard  lighting.  Actors 
also  like  to  work  with  arcs  better  be- 

cause they  are  free  from  the  exces- 
sive heat  generated  by  the  big  bulbs. 

Prize  Picture  Used  Arcs 

Another  indication  that  carbon  arc 

lighting  has  regained  its  old  suprem- 
acy is  seen  in  the  recent  selection  of 

"Street  Angel,"  Wm.  Fox  Movietone, 
as  the  best  photographed  picture  of 
the  year  by  the  Awards  Committee 
of  the  National  Academy  of  Moving 
Picture  Arts  and  Sciences. 

Controversy  over  the  respective 
merits  of  carbon  arc  and  hard  lighting 
has  waged  ever  since  the  advent  of 
the  talkies  when  arc  equipment  then 
in  use  was  considered  noisy  for  talkie 
production.  Perfection  of  a  choke 
coil  that  eliminates  the  commutator 

ripple,  together  with  extensive  experi- 
ments in  the  handling  of  carbon  arcs 

in  talkie  production,  seems  to  have 
turned  the  tide  of  battle. 

The  Wage  Drama 
Take  the  willingness  to  experiment 

out  of  life  and  you  soon  write  "fin- 
ished" on  a  nation's,  a  class'  or  an  in- 

dividual's tomb.  Experimentation  is 
necessary  to  change,  and  change  is 
the  evidence  of  vitality.  The  Great 
War  taught  by  cruel  necessity  the 
need  of  experimentation.  It  taught 
the  rich  reward  of  experimentation. 
It  initiated  many  revolutionary  meth- 

ods in  business,  but  none  more  revo- 
lutionary than  the  experiment  of 

treating  the  wage-earner  as  a  con- 
sumer. 

For  years — for  50  years — long  be- 
fore Mr.  Ford  ever  pumped  up  a  bi- 

cycle  tire,   organized  labor  was   say- 

ing, "High  wage  is  a  guarantee  of 
prosperity.  Depressions  come  because 
the  producer,  who  is  also  a  consumer, 
cannot  buy  back  what  he  produces. 
Give  us  high  wages  and  business  will 

be  good." But  this  plea  fell  on  deaf  ears, 
stony  hearts,  and  ivory  heads.  At  the 
first  sign  of  bad  times,  the  mill  shut 
down,  and  the  workers,  who  were  also 
potential  buyers,  were  kicked  into  the 
streets.  No  wonder  goods  failed  to 
move,  and  panics  came. 

It  was  the  need  of  new  markets 
under  the  principle  and  practice  of 
mass  production  (which  demands 
mass  consumption)  which  brought 
about  a  change  of  business  psychol- 

ogy in  respect  to  wages.  That  change 
has  been  everywhere  in  evidence,  but 
how  sincere,  profound  or  widespread 
it  is,  remains  to  be  seen. 

We  shall  see,  within  the  next  six 
months,  what  we  shall  see.  If  under 

the  threat  '  of  business  depression, 
wages  are  maintained,  and  even 
raised,  and  business  mends  rapidly, 
we  may  say,  that  a  salutary,  sweep- 

ing and  revolutionry  economic  change 
has  actually  taken  place  in  these 
United  States. — Electrical  Workers' Journal. 

Musicians    Can    Now    Com- 

pose on  Typewriters 

THE  task  of  composing  music  on 
a  typewriter,  often  called  an 

impossibility  both  by  musicians  and 
experts  on  mechanics,  is  reported  to 
have  been  accomplished  by  an  Italian 
musician  and  mechanician,  Signor 
Andrea  Ferretto.  Written  music  is 
the  most  complex  of  all  equivalents  of 
language.  Not  only  are  there  the  90 
or  100  notes,  each  of  a  distinct  pitch, 
which  can  be  played  on  some  musical 
instrument,  but  these  notes  must  be 
placed  in  proper  positions  on  the 
musical  staff,  each  note  must  indicate 
its  proper  length  of  time,  notes  must 
be  linked  together  in  threes  or  other 
phrases,  expression  marks  must  be 
added,  and,  what  is  perhaps  the  great- 

est difficulty  of  all,  it  must  be  pos- 
sible to  write  series  of  notes  in  the 

different  keys  of  conventional  music. 
With     pen     and     ruled     paper    the 

musician  learns  to  write  this  compli- 
cated language  as  readily  as  he  uses 

the  26  letters  of  the  alphabet  but  no 
machine  previously  constructed  has 
had  mechanical  brains  able  to  do  this 
satisfactorily. 

Signor  Ferretto's  device  for  which 
this  success  is  claimed  resembles  a 
typewriter  to  which  have  been  added 
cams  and  gears  and  levers  like  those 
of  a  mechanical  calculator.  Its  64 
keys  are  like  typewriter  keys  except 
that  they  can  be  locked  temporarily 
when  depressed.  In  addition,  levers 
and  knobs  control  gearing  which  per- 

mits composition  in  any  key.  There 
is  even  a  mechanism  similar  to  that 
used  on  linotype  machines,  by  which 

the  line  of  music  can  be  "justified," 
so  that  it  ends  always  with  the  end 
of  a  musical  measure. 

Chapter  7,  A.  P.  S.,  Banquet 
The  first  midnight  banquet  and 

ball  of  the  California  Chapter, 
American  Projection  Society,  was 
given  at  the  Roosevelt  Hotel,  Los 
Angeles,  on  November  26th  last. 
President  Sidney  Burton  presided, 
and  was  ably  assisted  by  Secretary 
David  Koskoff  and  Treasurer  Ed- 

ward Keller.  One  hundred  and  forty- 
five  guests  were  in  attendance,  and 
the  affair  was  a  tremendous  success. 

New  Advances  in  the  Art 
{Continued  from  page  39) 

for  the  present  screen  grid  tube.  The 
new  five-element  tube  would  have  a 
screen  for  the  grid,  as  well  as  the 
present  screen  for  the  plate.  The 
new  screen  is  said  to  lower  the  inter- 

nal resistance,  resulting  in  greater 
amplification. 

Radical  Changes  Unnecessary 

Tube  engineers  say  that  the  new 
tube  will  require  no  special  radio 
frequency  transformers. 

In  experiments  with  the  new  tube, 
coils  designed  for  general  purpose 
three-element  tubes  have  been  found 
to  work  efficiently.  It  has  been  found 
that  primaries  of  from  6  to  10  turns 
gave  the  rated  voltage  amplification 
of  200  per  stage.  It  is  expected  that 
the  new  tube  will  be  easily  inter- 

changeable in  sets  using  the  present 
screen-grid  tube,  as  the  only  require- 

ment will  be  the  wire  for  the  auxil- 

iary grid  bias. 

Two  of  the 

wide  variety 

of  splendid 
effect  slides 

now  ready  at 

Workstel,  Inc. 
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Checking  By  Meters 
SO  important  is  the  accurate 

regulation  of  voltage  and  amper- 
age, and  so  harmful  can  be  the  effect 

of  a  change  in  these  factors  as  a  re- 
sult of  carelessness,  that  meters  are 

supplied  on  panels  where  they  can  be 
handy  for  supervision  and  watching. 
They  are  not  there  for  ornament  but 
for  use,  and  they  should  be  watched 
closely  and  their  readings  be  made  to 
correspond — not  closely  enough  to  be 
a  fair  guess  but  exactly — with  the 
manufacturers'  specifications  for 
operation  of  the  equipment. 

Not  only  can  super-voltages  heat 
valve  plates  and  thus  quickly  ruin  the 
vacuum  tubes  but  they  may  also  dam- 

age the  wiring  and  some  of  the  other 
elements  of  the  assembly,  just  as  high 
filament  current  will  rapidly  dissipate 
the  electrons  of  filament  composition 
without  doing  additional  useful  work. 
Meters  themselves  should  be,  and 
probably  are,  carefully  checked  at 
regular  intervals  by  service  men. 

Meters  are  of  two  kinds:  one 
registering  voltage  or  pressure,  and 
one  registering  current  flow  or  amper- 

age. Their  names  show  their  use,  as, 
for  example,  voltmeter  and  ammeter. 
Often  their  scales  are  combined  upon 
one  dial  or  instrument,  and  in  such  a 
case  care  must  be  exercised  in  under- 

standing which  is  which  and  what 
each  registers.  Wiring  diagrams  are 
very  essential  to  a  proper  understand- 

ing of  the  functioning  of  meters. 

Meter    Calibrations 

Meters  are  often  calibrated,  that  is, 
scaled  for  subdivisions  of  volts  or 
amperes,  because  in  some  circuits  of 
the  apparatus  these  smaller  amounts 
of  electrical  energy  are  sufficient,  and 
their  control  may  be  of  extreme  im- 

portance. Therefore,  especially  for 
amperage,  the  calibration  may  be  for 
milliamperes  instead  of  for  amperes. 
Care  must  be  exercised  so  that  there 
may  be  no  misunderstanding  of  the 
differences  and  not  mistake  amperage 
calibration  for  its  much  less  consum- 

ing milliampere  marking.  Otherwise 
— hot  wires,  poor  functioning,  burned- 
out  wiring,  perhaps  even  a  fire,  if  the 
super-amperage  be  accidentally  left 
unguarded. 

Methods    of    Control 

Wherever  there  is  a  meter  it  is  in 
circuit  with  some  means  for  controll- 

ing and  regulating  the  current  from 
which  its  reading  is  taken.  In  some 
instances  this  control  is  by  variable 
resistance,  or  moving-arm  rheostat, 
or  by  potentiometer  which,  in  some 
cases,  serves  to  shunt  off  a  certain 
portion  of  the  full  current  while  the 
balance  is  sent  on,  either  at  full 
power  or  with  a  drop  through  a  suit- 

able resistance. 
In  this  connection  it  may  be  well 

to  emphasize  for  the  sake  of  clarity 
the  fact  that  when  a  knob  or  dial  is 

marked  "volume  control"  or  any 
similar   description    of  the   result,   it 

does  not  refer  to  the  actual  function 
but  rather  to  the  result  in  the  loud- 

speakers, because  in  reality  it  is  the 
factors  governing  volume  which  are 
controlled  by  the  knob.  The  actual 
control  may  be  an  influence  on  the 
potential  of  the  plate  circuit  of  the 
amplifier  stages,  or  it  may  be  a 
partial  shunting  of  the  delivered  re- 
sult. 

Filament  heating  is  not  so  much 
used  to  control  volume  or  intensity  of 
output  as  formerly,  because  changing 
the  heat  degrees  of  a  filament,  while 
it  raises  the  emission  of  electrons, 
may  not  contribute  a  correct  increase 
of  flow  to  the  plate  unless  the  po- 

tential of  the  plate  is  also  altered  to 
accommodate  new  conditions.  Filament 
control  is  intended  primarily  to  keep 
filament  current  within  the  best 
operating  range  for  that  particular 
value  or  series  of  coupled  or  inter- 
circuited  valves,  to  act  as  a  check  on 
over-heating,  waste,  and  life-shorten- 

ing, rather  than  as  a  means  of  secur- 
ing additional  volume. 

my,     Pomona     College,     lectured     on 

"Light  and  Color." 
At  present  the  membership  of  the 

Pacific  Coast  Section  numbers  ap- 
proximately seventy-five. 

Coast    S.    M.    P.    E.    to    Study 

Latest   Developments 
The  Pacific  Coast  Section  of  the 

Society  of  Motion  Picture  Engineers 
has  planned  an  ambitious  program  of 
ten  meetings  to  be  held  during  the 
coming  year  to  study  the  latest  de- 

velopments in  the  industry.  The  sub- 
jects of  the  meetings  and  number  of 

meetings  on  each  subject  follow: 
color,  3;  wide  film,  2;  laboratory  pro- 

cedure, 3;  stereoscopic  depth,  1,  and 
television  1. 

Speakers  who  are  authorities  on 
the  various  subjects  are  being  ob- 

tained to  address  the  meetings.  It  is 
planned  to  have  two  papers  read  at 
each  meeting,  followed  by  general 
discussion.  The  first  of  the  series  of 
meetings  was  held  December  5,  at  the 
California  Institute  of  Technology  in 
Pasadena,  when  Dr.  Walter  T.  Whit- 

ney, Associate  Professor  of  Astrono- 

Care    of    Electrical    Machinery 
All  electrical  machinery  not  espec- 

ially constructed  to  resist  injury  by 
moisture  should  be  kept  dry.  If  a 
machine  has  been  exposed  to  mois- 

ture, the  windings  should  be  thor- 
oughly dried  before  the  machine  is 

placed  in  service.  Small  machines 
can  be  baked  in  ovens  and  larger  units 
can  be  dried  by  passing  current 
through  the  windings.  In  either 
case,  however,  the  temperature  should 
be  kept  within  a  maximum  of  85  de- 

gree C.  The  temperature  should  be 
raised  gradually  and  should  be  kept 
as  nearly  uniform  as  possible 
throughout  the  windings.  The  drying 
out  process  should  be  continued  until 
the  insulation  resistance  becomes 
constant. 

The  insulation  resistance  of  large 
machines  or  machines  known  to  have 
been  subjected  to  moisture  should  be 
tested  before  they  are  operated,  to 
determine  whether  the  insulation  of 

the  machine  has  been  mechanically  in- 
jured or  damaged  by  moisture  after 

the  factory  test  and  since  the  ma- 
chine left  the  factory. 

The  higher  the  resistance,  the 
better  the  general  condition  of  the 
insulation  material,  although  the  in- 

sulation resistance  of  electrical  ma- 
chinery is  not  of  so  much  significance 

as  the  dielectric  strength.  The  in- 
sulation resistance  varies  greatly 

with  temperature,  humidity  and  the 
cleanliness  of  the  parts.  When  the 
insulation  resistance  falls  below  the 
limit  as  determined  by  the  foregoing 
formula,  it  can,  in  most  cases  of  good 
design  and  where  no  defects  exist,  be 
brought  up  to  the  required  standard 
by  cleaning  and  drying  the  machine. 
The  insulation  resistance  may,  there- 

fore, afford  a  useful  indication  as  to 
whether  the  machine  is  in  suitable 
condition  for   application  of   voltage. 

View  of  the 
model  theatre 

in  the  "City  of 

Light"  which 
was  built 
for  exhibition 
of  all  types  of 
lighting  by  the 

Westing- 
house  Elec.  & 

Mfg.  Co.  Thou- 
sands of  visi- 

tors passed 
through  the 

"city" 
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Conf  ner-Blue  Seal  Universal  Lens 
Adaptor  and  Aperture  System 

Your   Picture   Always   the   Full 
£*-jB  Screen    Area. 

For  Simplex  and  RCA  P2  Pro- 

jectors. 

No    cutting   or  drilling   of  pro- 
jector  necessary  to   install. 

Installed  in  the  following  lead- 

ing theatres: — 
Capitol,  N.  Y.  C. 

Loew's  Kings,  Brooklyn,  N.  Y. 
Eastman    Theatre,    Rochester, 

N.  Y. 

Fox  Capitol,  Hartford,  Conn. 

Byrd    Theatre,    Richmond,    Va. 
Madelaine  Theatre,   Paris, 

France 

Empire   Theatre,   London,   Eng. 

and  many  others  in  U.  S.,  Can- 
ada  and   Europe. 

For  sale  by  all  leading  supply  dealers 

Blue  Seal  Products  Co.,  Inc. 
262  Wyckoff  St.  BROOKLYN,   N.   Y. 

Insure  full  houses  with 

a  Cinephor  Lens 
Too  often,  the  influence  of  the  projection  lens  on  sustained  attendance 
is  overlooked.  But  more  and  more  leading  theatre  owners  realize  its 

vital  importance  in  building  "capacity"  business.  They  insure  clear, 
realistic  projection  and  complete  freedom  from  eye-strain  by  using 
Cinephors. 

In  many  tests  before  experts  in  projection,  Cinephors  have  demon- 
strated their  superiority  in  definition,  flatness  of  field,  illumination, 

sharp  focus  and  contrast  between  black  and  white. 

Let  us  send  you  full  information  on  these  perfected  projection  lenses. 

Bausch  &  Lomb  engineers  will  gladly  cooperate  in  solving  your  spe- 
cific problems. 

Bausch  &  Lomb  Optical  Co.,  654   St.  Paul  St.,  Rochester,  N.  Y. 

Bausch  8C  Lomb 
CINEPHOR 
Projection  Lenses  for  Motion  Pictures 

Standard    Nomenclature 
(Continued  from  page  41) 

rendered  developable  by  the  action  of 

light. 
Sensiometry  ■ —  (photographic)  — 

The  science  of  analyzing  the  response 

of  photographic  materials  to  radia- 
tion. The  term  "sensiometry"  as 

commonly  used  in  the  motion  picture 
industry  refers  to  photographic  sensi- 

ometry. The  word  itself,  of  course, 
means  the  measurement  of  sensitivity 
and  hence  may  be  applied  to  other 
things  than  photographic  materials. 
For  instance,  visual  sensiometry  re- 

fers to  the  measurement  of  the  vari- 
ous responses  of  the  eye  to  radiant energy. 

Shadow  Scratch — See  Optical 
Scratch. 

Sharpness — The  rate  of  change  of 
density  with  distance  from  the  edge 
of  a  photographic  image. 

Shutter — A  moving  element,  usu- 
ally rotating,  which  intercepts  the 

beam  of  light  in  a  motion  picture 
camera,  projector  or  printer,  one  or 
more  times  during  each  cycle. 

Single  Picture  Crank — (some- 
times referred  to  as  trick  spindle)  — 

A  crank  on  a  motion  picture  camera 
which  makes  one  exposure  at  each 
complete  revolution. 

Slit — -The  mechanical  slit,  a  part 
of  the  optical  system,  the  image  of 
which  is  focused  on  the  film. 

Slit  Image — The  image  of  the  slit 
produced  by  the  objective  lens  of  the 
optical  system. 

Sound  Attachment — Any  mechan- 
ism designed  as  an  attachment  to 

standard  projectors  to  permit  repro- 
duction of  synchronized  sounds  and 

picture. Sound  Gate — A  gate  similar  to 
that  used  in  picture  projectors 
through  which  the  film  is  pulled  past 
the  reproducing  light  beam  in  gate- 

type  machines. 
Sound  Head — Compartment  on  the 

projector  which  contains  sound  repro- 
ducing systems  and  mechanism  for 

guiding  and  driving  film. 
Sound  Negative  —  Negative  on 

which  sound  track  only  is  recorded. 
Sound  Overshooting — As  applied 

to  variable  area  recording,  this  refers 
to  the  condition  where  the  peaks  along 
the  sound  track  extend  beyond  the 
limits  of  the  track  and  are  accord- 

ingly cut  off  during  reproduction,  re- 
sulting in  deterioration  of  quality. 

As  applied  to  variable  density  re- 
cording, it  applies  to  areas  of  sound 

track  of  excessive  or  incorrect  opacity 
and  has  a  similar  result. 

Sound  Pick-up — Device  or  system 
for  reproducing  sound  from  film  or 
disc.  In  sound-on-film,  the  sound 
pick-up  is  an  optical-electrical  system 
contained  in  a  compartment  on  the 

projector.  In  sound-on-disc,  the  pick- 
up is  an  electro-magnetic  device  which 

transforms  the  physical  variations  in 
the  grooves  of  the  disc  into  electrical 
variations. 
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Sound  Recorder — An  optical-elec- 

trical mechanical  system  for  changing 
electrical  impulses,  generated  by 
sound  striking  a  microphone,  into  cor- 

responding light  variations  that  are 
photographed  on  the  film  or  into 
mechanical  vibrations  which  are  re- 

corded on  a  wax  disc. 

Spectogram — A  photographic  rep- 
resentation showing  the  distribution 

of  energy  in  the  spectrum.  These 
are  most  commonly  used  to  show 
graphically  the  spectral  distribution 
of  energy  and  the  radiation  from  a 
light  source,  the  spectral  distribution 
of  energy  transmitted  by  or  reflected 
from  selectively  absorbing  materials, 
and  the  spectral  distribution  of  the 
sensitivity  of  photographic  materials. 

Spectrophotometry — The  science 
of  measuring  the  distribution  of  en- 

ergy at  various  wave-lengths. 
Specular  Density — The  value  of 

density  in  which  the  specular  com- 
ponent of  transmitted  intensity  is 

measured.  (This  value  of  density  is 
applicable  to  projection  printing  and 
projection  in  general). 

String  Galvanometer — -A  device 
used  in  photographic  sound  recording 
consisting  of  a  conducting  wire  or 
ribbon  in  a  strong  magnetic  field. 
Substandard  Film  —  Film  whose 

width  is  less  than  the  normal  35  mm. 

Subtractive  Process — Color  proc- 
esses in  which  various  hues  are  ob- 

tained by  absorption  in  varying  de- 
gree of  one  or  more  of  the  spectral 

regions  comprising  white  light. 

Toning — Coloring  a  film  by  chemi- 
cal action  on  the  silver  image. 

Transmission  Unit — See  "Bel." 
Trick  Picture — A  motion  picture 

intended  to  give  the  effect  of  action 
other  than  that  which  actually  took 
place,  or  to  give  the  impression  that 
the  action  took  place  under  circum- 

stances other  than  those  which  actu- 
ally prevailed. 

u 
Unmodulated  Density — In  sound- 

on-film  processes,  the  density-  of  the 
developed  sound  track  obtained  with 
the  exciting  lamp  glowing  but  with 
its  output  modulated  by  sound. 

V 

Variable  Area  Sound  Track — The 
type  of  sound  track  in  which  the 
sound  is  represented  by  the  irregu- 

larity of  a  boundary  line  running,  in 
a  general  way,  parallel  to  the  sides  of 
the  sound  track  and  dividing  it  into 
opaque   and   transparent   areas. 

Variable  Density  Sound  Track — 
The  type  of  sound  track  in  which  the 
sound  is  represented  by  parallel  lines 
of  varying  density  of  opacity  per- 

pendicular to  the  edge  of  the  sound 
track  and  extending  across  its  full 
width. 

Vision — A  new  subject  introduced 
into  the  main  picture,  by  the  gradual 

YES  SIR! 

It's  Specialization  Today 
That  Gets  There 

That  is  why  the  Transverter  is  doing  such  a 

wonderful  job  everywhere  in  Motion  Picture 

Theatres  throughout  the  world. 

The  Transverter  is  made  in  a  plant  whose 

main  business  has  always  been  the  manufac- 

ture of  motor  generators  for  the  motion 

picture  industry. 

Hertner  engineers  specialize  in  meeting  and 

anticipating  your  needs — that's  why  Trans- 
verters  give  such  universal  long  time  satis- 
faction. 

"//  you  show  Pictures  you  need  the 
Transverter" — and     more     so     today 

than  ever  before. 

Sold  in  the  U.S.A.  by 

The  National  Theatre  Supply  Co. 

Canadian  Distributors 

Perkins  Electric,  Ltd. 

THE  HERTNER  ELECTRIC  COMPANY ^rcrre|pagg 
12688    Elm  wood    Avenue  5F£  Cleveland,    Ohio,    U.    S.    A. 

Exclusive    Manufacturers    of    the    Transverter 

fading-in  and  fading-out  of  the  new 

subject,  as,  for  example,  the  visuali- zation of  a  thought. 
Volt — The  unit  of  measure  of  an 

electro-motive  force,  potential,  or 
electrical  pressure  in  a  circuit. 
Volume  Control — A  variable  re- 

sistance or  other  circuit  arrangement 
in  the  vacuum  tube  amplifier  circuits 
employed  to  control  the  loudness  of 
the  reproduced  sound  coming  from 
the  loudspeakers. 

w 
Watt — The  unit  of  quantity  of 

electrical  power. 
Wave  Length — In   any  wave   mo- 

tion, the  distance  between  any  two 
points  in  the  same  phase  in  adjoining 
waves,  e.g.,  the  distance  from  the 
crest  to  crest. 

Wax — A  soapy-metallic  disc,  one  to 
two  inches  thick,  on  which  the  first 
impression  of  sound  in  the  sound-on- 
disc  process  is  cut. 
Working  Distance — The  distance 

between  an  object  and  the  nearest 
face  of  a  lens  forming  an  image  of 
the  object. 
Wow  Wows — Change  in  pitch  of 

the  reproduced  sound  caused  by  sound 
film  speed  fluctuation  in  either  re- 

cording or  reproducing  process.  Also 

known  as  "flutter." 
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QUALITY 

The 
INTENSITY 

Type  F  R 

High    Intensity    Arc 
For  Motion  Picture  Projection 

Hundreds  of  successful  installations  tell  their  story  of 

the  best  possible   projection   at   lowest  operating   cost 

HALL   &    CONNOLLY,   Inc. 
24  VAN  DAM  STREET  NEW  YORK  CITY 

A  HAPPY 
and 

PROSPEROUS 
NEW  YEAR 

to  our  many  friends 
throughout  the 

world 

THE    MOTION    PICTURE    PROJECTIONIST 

45  West  45th  Street                           New  York  City 
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MEET  THE 

SENATOR 

PRICE 

SO 
00  Per 
=  Set 

COMPLETE 

with   all   necessary 
conduit  and  wiring. 

Combination  Automatic 
Change-over  and  Heat  Shield 

A.  C.  OR  D.  C.  CURRENT 

DOUBLE 

/   BEARING 
SHUTTER 

SENCO 
SPECIAL 

COOLING 

Plate 

INSTALLED     DIRECTLY    OVER    APERTURE 

The  most  efficient  change-over  ever  designed- 
Built  like  a  watch— It  is  compact,  noiseless  and 
lightning  fast. 

Made  specifically  for  sound  equipment— Tested 
and  endorsed  by  Fox— Stanley— Poli  Circuits- 
Lower  in  price  than  any  other. 

Made  and  Guaranteed  by 

Sentry  Safety  Control 
13th  and  Cherry 
PHILADELPHIA 

1560   Broadway 

NEW  YORK 



A^OTIOGRAPH 

Wishes  Vbu  A 

AVerry  Christ/a  as 

And  Happy  NewVear 

Thirty  years  of  endeavor  to  merit  the  co-operation  and 
support  of  the  many  friends  and  users  of  the  Motiograph 

DeLuxe  Projector  have  enabled  us  to  produce  the  out- 
standing achievements  our  projector  represents. 

With  this  sincere  greeting  of  the  holiday  season  we 

also  assure  you  that  the  coming  year  will  see  the  culmi- 
nation of  many  new  and  important  developments,  now 

in  process,  and  which  will  maintain  the  standard  which 

Motiograph  DeLuxe  means  to  those  who  desire  the  best 

in  projection. 

THE  ENTERPRISE  OPTICAL  MFG.  CO. 

564  W.    Randolph  St.,   Ckicago,   111. 
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PIONEERING    BRINGS     RESULTS     AND     PERFECTION      IN      PROJECTION 

No.    2 — Set   in   position 
for  silent  film. 

Ilex  F:2.5 

Dual  Focus 

Projection  Lens 
N'o.     1 — In    position     for sound   film. 

PATENTS   PENDING 

T)ERMITS  instant  changeover  from  disc  to  sound  film  or  vice 
versa  maintaining  same  size  screen  covering. 

No  readjustments.      Remains  in  sharp  focus  in  both  positions. 

And  withal,  the  Ilex  superior  optical  qualities  retained,  assuring 

greatest  possible  brilliancy  and  sharpness. 

A  demonstration  will  prove  its  indispensability. 

List  your  name  now  with  your   supply  house  for   an   early 
demonstration,  or  write  us  for  details. 

ILEX    OPTICAL    COMPANY 
ROCHESTER  Established  1910  NEW    YORK 

Vol.  3,  No.  4 FEBRUARY,  1930 
;c.  pei 

$2.00  per  year 



THE    KAPLAN 
SURE-FIT   PROJECTOR 

is  standard  equipment  in  many  of  the 
country's  leading  theatres  where  Sound Pictures  are  shown. 

It  is  a  vibrationless,  smooth-running, 
and  perfectly  tooled  mechanism, 
noted  for  its  sturdiness  and  de- 
pendability. 

The  Kaplan  Projector  is  guar- 
anteed by  experience  and  repu- 

tation. 

KAPLAN  SURE-FIT  PARTS 

are  known  and  used  the  world  over. 

Each  the  product  of  carefully 

planned  precision  work  and  rigid 

inspection. 

Both — the  Projector  and  parts  have 
been  standard  for  many  years.  Able 
engineers,  tool-makers,  and  machinists 
guided  by  a  thorough  knowledge  of  the 
exact  requirements  for  perfect  projec- 

tion have  combined  to  produce  a  stable 
and  meritorious  product. 

With  the  growth  of  projection — 
sound,  etc. — Sure-Fit  products  have 
grown  in  usefulness  and  dependability, 
meeting  the  most  exacting  demands. 
The  most  conscientious  projectionist  re- 

lies on  Sure-Fit  products  because  the 
trade-mark  guarantees  the  merchan- 
dise. 

SEE  YOUR  DEALER 

Your  dealer  carries  Sure-Fit  parts.  If 
he  doesn't,  get  in  touch  with  us  and  we 
will  direct  you  to  the  nearest  dis- 
tributor. 

Always  ask  for  Sure-Fit — accept  no 
substitutes. 

Sam  Kaplan  Manufacturing  and  Supply  Company,  Inc. 
729  Seventh  Avenue  New  York  City 
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•Ash  YburDistributor  about 

IMPERIAL  &?* 
X  QUI

ET OPERA
TION 

2  OVERLOAD CAPACITY 

3  CONSTAN
T 

VOLTAGE 

Imperial   Two   Bearing   M-G    Set 4 RELIABILITY 
Projectionists  who  have  used  the  Imperial 

Motor  Generator  Sets  declare  that  they  ob- 
tain better  results  and  the  HIGHEST 

QUALITY  PROJECTION.  They  are  used 
in  some  of  the  largest  theatres  and  were 
adopted  in  each  case  after  a  thorough  inves- 

tigation and  test  on  a  comparative  basis. 

The  success  of  Imperial  M-G  Sets  is  based 
upon  a  solid  foundation.  They  were 
especially  designed  for  PROJECTION 
work  and  embody  features  that  contribute 

to  QUALITY  PROJECTION.     Ask  your 
distributor  about  Imperial  M-G  Sets. 

Imperial  M-G  Sets  are  a  high  quality 
product,  attractively  priced  and  suitable  for 
large  and  small  theatres.  Furnished  with 
ball  or  sleeve  bearings.  Motors  up  to  30 
H.P.  are  self-start  type,  requiring  no  expen- 

sive compensators,  saving  both  first  cost  and 
upkeep.  Imperial  also  has  a  line  of  Battery 
Charging  and  Emergency  Lighting  Equip- ment. 

OUR  BUSINESS  CREED 

1  QUALITY 
2  SERVICE 
3  RIGHT  PRICES 
4  Courteous  Treatment 

Imperial  makes  a  com- 

plete line  of  Quiet  Running 

Motors  for  Ventilating  Sys- 

tems, Pumps,  Elevators,  etc. 

DISTRIBUTORS 

You  can  make  money  with  Im- 
perial M-G  Sets.  Have  some  terri- 

tory available  to  live  distributors. 
A  letter  will  bring  details.- 

Ask  Your  Distributor  or  Write  Us 

THE    IMPERIAL    ELECTRIC    CO. 
Established  1889 

A  K  RON,  Branches  in  Principal  Cities  OHIO 

February     1930  Published  monthly  by  Mancall  Publishing  Corp.,  45  West  45th  St.,  N.   Y.   City.    Entered  as 
„   ,     ,    V,        .  second   class   matter   Oct.    25,    1927,   at   Post   Office,    New    York.   N.    Y.,   under   the  act   of 
Vol.   3,   No.  4  March  3.    1879. 

Canadian   Representative:   H.   N.   Elliott,    Suite   11,    27    Sherwood  Ave.,    Toronto,    Canada 

25c  per  copy 

$2.00  a  year 

S'J 
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You  Must 

Have  MORE  Light! 
that  is,  if  you  want  to  properly  project  Movietone 

film — project  it  in  the  same  size  and  with  the  same 

intensity  as  silent  full-sized  film. 

STRONG 
Automatic 
Reflector 
Arc  Lamps 

produce  this  necessary  increase  in  light. 

For  Sale  By 

Trustworthy  Independent  Supply  Dealers  Everywhere 

The  Strong  Electric  Co. 
2501    Lagrange   St.  Toledo,    Ohio 

Export  Office— 44  Whitehall  St.,  New  York  City,  N.  Y. 

Complete  your  sound  equipment  with  a 

"BEST" 
Rewind    Pulley 

I     I    ""  '          -'" 
Takes  the  place  of  space  collar  on  Reel 

shaft — Crank    is    not    Removed 

Manufactured  by 

BEST    DEVICES    CO. 
Print  |3.0( »  at  all  dealers 

2108  PAYNE  AVE.                         CLEVELAND,  O. 

Measuring 

by  NLagic 

A  division  of  the  lathe  floor  in  the  new  Bell 

&  Howell 'Engineering  Development  Laborato- 
ries where  tomorrow's  ideas  and  designs  in  mo- 
tion picture  equipment  are  created  and  executed. 

There  are  measurements  in  Bell  &  Howell 

cinemachinery  so  infinitesimal  that  no  mi- 
crometer or  other  mechanical  measuring 

device  can  readily  define  them.  These 

measurements  are  made  by  optical  pro- 

jection, which,  through  great  magnifi- 

"ation,  reproduces  on  a  screen,  in  pro- 
portions visible  to  the  eye,  the  spaces  to 

be  measured. 

It  may  be  asked  by  many:  What  is  the 

need  for  this  precision?  But  the  man  in 

theprojection  booth  immediately  compre- 
hends. For  the  precision  of  the  Bell  & 

Howell  Film  Perforator,  or  Splicer,  or 

Printer  through  which  the  film  passes  on 

its  way  to  •the  theatre,  comes  home  at 

last  to  the  projection  booth  where  "the 
fine  things"  are  appreciated  most. 

Whilerhese  machines  have  playedahero's 
part  in  the  standardization  of  the  film  in- 

dustry, it  is  their  day-by-day  service  in  be- 
half of  good  projection  which  bespeaks 

their  accuracy  and  their  dependability. 

BELL  &   HOWELL 

COMPANY 
BELL  &  HOWELL  CO.,  Dept.  N,  1 85  5  Larchraont  Ave. , 

Chicago,  111.,  •  New  York,  1 1  West  42nd  Street  •  Holly- 
wood, 6324  Santa  Monica  Blvd.  •  London  (B.  &  H.  Co., 

Ltd.)  320  Regent  Street  •  Established  1907 
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M.  P.  Academy  to  Sponsor 
Technical  Standards 

TECHNICAL  activities  effecting 
the  production  branch  of  the 

motion  picture  industry  will  be  cen- 
tralized through  the  Academy  of  Mo- 

tion Picture  Arts  and  Sciences,  it  was 
announced  recently,  with  the  transfer 

to  the  Academy  of  the  technical  bur- 
eau which  for  the  past  two  years  has 

been  maintained  by  the  Association 
of  Motion  Picture  Producers.  The  fa- 

cilities of  the  Academy  will  be  con- 
tinued and  expanded  as  a  clearing 

house  for  technical  data  and  as  the 
medium  of  cooperative  research  of 
non-competitive  problems  among  the 
studios. 

A  research  laboratory  is  now  con- 

templated in  the  Academy's  plans, 
which  will  emphasize  correlation  of 
the  work  of  the  various  present  lab- 

oratories for  maximum  efficiency  on 
problems  facing  the  industry  gener- 

ally or  common  to  a  number  of  stu- 
dios. Standardization  of  materials  and 

non-competitive  processes  will  be 
furthered  and  the  studios  will  be  kept 
in  direct  touch  with  technical  im- 

provements effecting  the  industry. 

Projection  Standards 

Camera  and  projector  apertures 
were  recently  standardized  through 
the  Academy.  Specifications  will  be 
announced  in  the  near  future  for 
the  standardization  of  the  positive 
prints  used  by  theatres.  The  school 
in  Fundamentals  of  Sound  Recording 
and  Reproduction  for  Motion  Pic- 

tures recently  conducted  for  employ- 
ees of  17  studios  will  be  continued 

and  similar  educational  projects  un- 
dertaken for  other  branches  of  the 

industry.  Composed  of  400  of  the 
principal  motion  picture  actors,  di- 

rectors, producers,  technicians  and 
writers,  the  Academy  is  a  non-profit 
service  organization. 

A  FULL  HOUSE ! 
The  new  photographic  angles,  soft  effects  and  "fuzzy"  pictures 

show  clearer,  better  with  National  Projector  Carbons.  These 

carbons  give  more  light  on  higher  intensity,  and  the  National 

Projector  Oro-tip  Negative  Carbons  do  not  pencil  under  this 

high  current.  National  Projector  Carbons  burn  clearly  and 

smoothly.  Controlled  manufacturing  prevents  them  from  sput- 

tering. When  you  start  showing  new  "modernistic"  movies,  make 

sure  your  theater  has  an  ample  supply  of  National  Projector 

Carbons.  They  insure  clear  projection,  and  clear  projection  is  al- 

ways important  if  you  want  a  full  house  every  night  in  the  week ! 

NATIONAL  CARBON  CO.,  Inc.   Carbon  Sales  Division:  Cleveland,  Ohio 

BRANCH  SALES  OFFICES 

New   York,   N.   Y.      Pittsburgh,   Pa.      Chicago,    111.      Birmingham,  Ala.      San  Francisco,    Cal. 

Unit   of  Union   Carbide    |  ̂  *  and  Carbon  Corporation 

National  Projector  Carbons 

FOR  PERFECT  SOUND  REPRODUCTION  ON  THE  SCREEN 
ENCLOSE  ALL  PORTHOLES  WITH 

Optical  Crown  Glass  Plates 
Plano-Plano 

Will  Not  Distort Surfaces  With  Precision  Polish 

FISH-SCHURMAN  CORPORATION 
45  West  45th  St. 

NEW  YORK  CITY 
6364  Santa  Monica  Blvd. 

HOLLYWOOD,  CALIF. 
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for   your   theatre; f 

BRENKERT  F-7 
Master   Brenograph 
THERE  are  no  lagging  moments  in  the  program  of  a  theatre 

equipped  with  a  Brenkert  F-7  Master  Brenograph.  At  an  ex- 

ceeding low  cost  your  "all  talkie"  programs  will  be  pepped  up  with 
new  action,  new  color  and  new  quality.  This  universal  effect  pro- 

jector is  declared  by  experienced  showmen  indispensable  to  the 
modern  theatre.  Install  a  Brenkert  F-7  Master  Brenograph  and 
improve  your  entertainment  which  increases  your  box  office  returns. 
Write  today  for  special  literature. 

SEND   FOR   EFFECT  CATALOGUE 

A  complete  stock  of  effect  scene  plates  to  meet  the  requirements  of 
every  theatre  and  occasion.  These  plates  are  designed  and  produced 
at  the  Brenkert  factory,  for  exclusive  use  in  the  Brenkert  F-7  Master 
Brenograph. 

BRENKERT  LIGHT  PROJECTION  COMPANY 
St.  Aubin  at  E.  Grand  Blvd.  Detroit,  Michigan 

Give  This  to  Your  Friend — Have  Him  Fill  It  in  and  Mail  to  us  at  Once 

The  Motion  Picture  Projectionist 
45  West  45th  Street,  New  York  City 

Gentlemen : 

Enclosed  please  find  $2.00  for  which  enter  my  subscription  for  one 

year  (12  issues)  starting  with   issue.    (Two  years,  $3.00.) 

Name 

Street    City      

State      Local  No. 

lWTESTRUM'S  combina- 
-»-VX  tion  lamphouse  car- 

riage and  pedestal  brace  for  Simplex 
projectors  insures  perfect  rigidity  and 

eliminates  all  vibration.  Can  be  used 

with  old-style,  3-point  base  or  with 

new-style,  5-point  base,  especially  with 

Movietone  and  Vitaphone.  Installed 

quickly  without  machine  work. 

MESTRUM 
514  West  46th  St.       N.  Y.  City 

THE  BIOSCOPE 
The   Leading  Journal   of   the    British 

Cinematograph  Industry 

20th    Year   of   Weekly   Publication 

Contains    a    complete   section   each    week 
for   the  special   benefit  of  Projectionists. 

Cash    prizes    awarded    for    original    ideas 
published.       Specimen    copies     18     cents. 

Annual  Subscription  7  dollars  SO 

The  Bioscope  Publishing  Co.,  Ltd. 

g-10  Charing  Cross  Road.  London.  W.  C.  Eng. 
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Centering  Lens  Holder 

Fulco  Projector 

NORMAL 
IMAGES 

From 

Sound -on- Film 
Represent  the  correct  idea 

of  advanced  and  improved 

Projection. 

Duplex   Aperture  Gate 

CENTERING  LENS  HOLDER  FOR  SIMPLEX 

Simplicity  of  Design 

Accuracy  of  Construction 

Only  one  required  for  each 
machine 

Instantaneous  change  of 
lens  position 

Can  be  placed  in  machine  in 
a  few  minutes  without 
cutting  or  machining 

Holds  lens  rigid  and  vibrationless 

PRICE,  each   $25.00 

DUPLEX  APERTURE  GATE 

Carries  both  normal  and  sound-on-film  proportional 
aperture.  Permits  instantaneous  change  from  normal  to 
Movietone,  or  vice  versa. 

Recommended  for  use  in  combination  with 
Centering  Lens  Holder 

PRICE,  each  (complete  as  shown)   $35.00 

THE 

FULCO  PROJECTOR 
Continues  steadily  to  gain  recognition  for  its  many  unique 
features  of  peculiar  and  particular  value  in  sound  picture 

projection. 

m&>  E.  E.  FULTON  COMPANY  <fui£fe 
C.  H.   FULTON 

President 

CHICAGO — 1018   So.   Wabash   Ave. 
NEW  YORK — 115  W.   45th   St. 
BOSTON — 65    Broadway 
PHILADELPHIA — 1337   Vine  St. 
ATLANTA — 146  Walton   St. 

A.   G.    JARMIN 
Treasurer 

BRANCHES 

F.   A.  VAN   HUSAN 
V.  P.  &  Sales  Mgr. 

ST.   LOUIS — 3232    Olive   St. 
INDIANAPOLIS — 340    N.    Illinois    St. 
MILWAUKEE^ — 151    Seventh    St. 
SAN  FRANCISCO — 255  Golden  Gate  Ave. 
LOS  ANGELES — Film  Ex.  BIdg. 

Executive  Headquarters — 1018  So.  Wabash  Ave. 
Factory:   2001    So.   California   Ave.,   Chicago,   111. 

CHICAGO 
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25  A  BUSY  BOX  OFFICE     [ 
Which  Do  You  Choose 

MANY  a  theatre  is  still  four  walls  surrounding  hideous 
noise.  Many  a  former  patron  has  given  up  the  movies 

since  the  talkies  began  to  transform  a  restful  hour  to  one  of 
horror  in  the  night  and  shrill,  nerve-tearing  sounds  that 
resemble  nothing  human. 

Even  the  mob  is  getting  critical — big  houses  are  getting 
the  razz. 

But  those  who  were  careful,  wise  and  bought  well  are 
starting  to  reap  their  reward. 

Syncrodisk  owners  are  in  this  class.  You'll  find  a  well 
nourished  box  office  wherever  you  find  Syncrodisk  inside — 

and  that's  a  pretty  fair  test. 
This  year  will  see  a  shakedown — eliminations,  failures. 

Syncrodisk  offers  you  protection — box  office  stability — the 
assurance  that  your  talkies  will  never  go  bad;  the  certainty 
that  your  old  patrons  will  continue  to  come  back — and 

they'll  be  bringing  others  with  them. 
Remember  it  doesn't  take  thousands  of  dollars  to  equip 

your  theatre  for  the  Syncrodisk  type  of  talkies. 
Get  in  touch  with  us  and  learn  all  the  details  of  Syncrodisk 

Synchronized  Turntables. 
They  don't  fall  in  the  bargain  c'ass — and  discounts  don't  bring  them 

so  low  that  you'll  think  we  are  giving  them  away,  but  two  turntables, 
two  pick-ups  and     fader  complete  are  only  $500. 

And  that  is  for  equipment  which  is  far  removed  from  the  average, 
ordinary. 

Write,  wire  or  phone  Glenwood  6520 

WEBER  MACHINE  CORPORATION 
59  RUTTER  ST.  ROCHESTER,  N.  Y. 

V 

-
\
 

Two      Syncrodisks, 
And      Fader,      Corr 

Two      Pic 

plete      For 

k-Ups 
Only 

$500 

Built     by    Weber 

is       Precision — the 

whose    tradition 
Turntable      with 

Spring    Suspension. 

r 
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"A  Best  Seller 
?? 

EVERYBODY 

GETTING  ONE 
GET  YOURS! 

PRICE  $6.29  gg 
ORDER  NOW 

THE  MOTION  PICTURE 
PROJECTIONIST 

45  West  45th  Street,  New  York  City 
Gentlemen : 

Please  send  me  Rudolph  Miehling's 
book,  "Sound  Projection."  Enclosed  find 
check   (or  money  order)   for  $6.00. 

Name     

Street     

Town      

State      

BI-FOCAL 

Super  -  Lite 
Lens 

Projection 

Adjustable 
BOTH  SILENT 

AN»    SOUND    FILM 

1/2"  &  %    Variation  in  E.  F. 

AS  the  name  implies  this  new  construction  offers  the  projec- 
tionist everything  he  has  been  looking  for;  two  focal 

lengths  in  one  construction. 

By  rotating  the  ring  on  the  lens  mount  the  size  of  the  image 
on  the  screen  can  be  increased  or  decreased  instantly  to  take 
care  of  the  difference  between  sound  and  silent  film.  At  the 

same  time  an  automatic  shifting  of  the  center  of  picture  on 

screen  with  sound  film  is  provided  for. 

These  features  have  been  made  part  of  the  F/2  BiFocal 

Super-Lite  with  no  sacrifice  of  the  well-known  perfect  qualities 
of  the  Super-Lite  which  has  been  used  by  the  best  projectionists 
for  the  last  seven  years. 

PROJECTION    OPTICS    CO.,    INC. 
330  Lyell  Ave. 

ROCHESTER,  N.  Y. 
U.  S.  A. 



fO The  Motion  Picture  Projectionist February,    1 930 

II 
MEET  THE 

SENATOR 

PRICE 

5® 00
  per 

=  Set 

COMPLETE 

with   all  necessary 
conduit  and  wiring. 

Combination  Automatic 
Change-over  and  Heat  Shield 

A.  C.  OR    D.  C.  CURRENT 

HEAVY 
DUTY 
COILS 

DOUBLE 
BEARING 

SHUTTER 

SENCO 

SPECIAL 
COOLING PLATE 

INSTALLED    DIRECTLY    OVER    APERTURE 

The  most  efficient  change-over  ever  designed— 
Built  like  a  watch— It  is  compact,  noiseless  and 
lightning  fast. 

Made  specifically  for  sound  equipment— Tested 
and  endorsed  by  Fox— Stanley— Poli  Circuits- 
Lower  in  price  than  any  other. 

Made  and  Guaranteed  by 

Sentry  Safety  Control 
13th  and  Cherry  Sts. 
PHILADELPHIA 

1560  Broadway 
NEW  YORK 

II 
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Inductive  and  Capacitive  Reactance 
By  J.   E.  Anderson* 

THE  present  interest  in  non-
 

reactive,  direct-coupled  am- 
plifiers has  brought  up  the 

question  as  to  when  a  circuit  is  re- 
active and  when  non-reactive.  We 

shall  try  to  explain  under  what  con- 
ditions a  circuit  is  non-reactive,  that 

is  to  say,  when  it  has  no  reactance. 

There  are  two  types  of  reactance,  in- 
ductive and  capacitive.  Inductive  re- 

actance is  akin  to  inertia  reactance 
and  is  due  to  electrical  inertia. 

Capacitive  reactance  is  akin  to  com- 
pressive reactance  or  elastic  reactance 

and  is  due  to  electric  elasticity. 
These  statements  are  scarcely  ex- 

planatory since  the  analogous  con- 
cepts may  not  be  any  better  under- 
stood by  some  than  the  electrical  con- 

cepts. But  let  us  try  to  expand  on 
these  statements. 

Inertia  is  that  property  of  a  mas- 
sive body  by  which  that  body  tends  to 

remain  in  its  present  state  of  motion 
or  immobility  when  acted  on  by  a 
force  of  any  kind.  Consider,  for  ex- 

ample, a  person  riding  on  a  train. 
The  person  has  mass  and  therefore 
inertia.  When  the  train  is  at  rest  the 
person  also  is  at  rest  and  tends  to 
remain  in  that  state  of  immobility. 
If  the  train  suddenly  starts  the  person 
tends  to  remain  stationary  and  there- 

fore will  tend  to  fall  in  the  direction 
opposite  to  that  in  which  the  train 
started. 
Now  suppose  the  train  has  been 

speeding  at  a  constant  rate  for  some 
time.  The  person  has  been  moving  at 
the  same  speed.  But  if  the  train 
should  suddenly  stop  the  person  moves 
forward  in  the  direction  he  was  going. 
The  inertia  tends  to  keep  him  going 
with  the  same  speed  and  only  force 
can  prevent  him  from  continuing. 
Sometimes  this  force  may  be  fatal  to 
the  person. 

Resists  Change  of  Velocity 

Inertia  does  not  enter  only  when 
the  train  starts  and  stops  but  when- 

ever there  is  any  change  in  the  speed 
of  the  train  or  in  the  direction  in 
which  the  train  travels.  For  example, 
whenever  the  train  slows  down  the 

person  lurches  forward,  and  when- 
ever the  train  accelerates  he  lurches 

backward.  Likewise  when  the  direc- 
tion of  the  train  changes  one  way  or 

the  other  the  person  lurches  sidewise 
in  the  direction  opposite  to  the  new 
direction  of  the  train.  In  every  case 
the  person  tends  to  remain  in  his 
original  state  of  motion  or  immobility. 
This  statement  includes  changes  of 
direction  as  well  as  absolute  motion. 
What  is  true  of  a  person  is  true 

of  every  other  body,  living  or  dead, 

'Technical  editor,   Radio   World. 

that  has  mass  or  that  weighs  some- 
thing when  put  on  a  balance. 

Inductance  in  electricity  is  an- 
alogous to  mass  in  mechanics,  and 

electric  current  is  analogous  to 
velocity.  If  there  is  inductance  in  a 
circuit  it  requires  a  force,  or  electro- 

motive force,  to  start  or  stop  a  cur- 
rent in  that  circuit.  It  also  requires 

an  electromotive  force  to  change  the 
direction,  or  the  intensity,  of  the  cur- 

rent. The  greater  the  inductance 
(electric  mass),  the  greater  the  elec- 

tromotive force  required  to  produce  a 
given  change  in  the  intensity  of  the 
current. 

If  the  electromotive  force  is  alter- 
nating rapidly,  that  is,  acting  first 

in  one  direction  and  then  in  the  other, 
and  there  is  an  inductance  in  the  cir- 

cuit, the  intensity  of  the  alternating 
current  resulting  will  be  small  be- 

cause of  the  electric  inertia.  The 
larger  the  inductance  the  smaller  the 
current. 

The  Mechanical  Analogy 

We  might  take  a  mechanical  an- 
alogy for  illustration  of  this  effect. 

Suppose  we  take  a  heavy  ball  or  other 
body  and  swing  it  back  and  forth. 
The  force  exerted  by  the  hand  in 
swinging  the  body  corresponds  to  the 
alternating  electromotive  force  and 
the  resulting  motion  of  the  body  cor- 

responds to  the  electric  current.  The 
heavier  the  body,  that  is,  the  more 
massive,  the  more  difficult  it  is  to 
swing  the  weight.  If  an  attempt  be 
made  to  swing  the  weight  rapidly  to 
and  fro,  a  distinct  reaction  is  felt,  and 
the  reaction  is  the  greater  the  more 
rapidly  it  is  attempted  to  shake  the 
weight  or  the  greater  the  weight.  The 
rapidity  with  which  the  weight  is 
shaken  corresponds  to  the  frequency 
of  the  electrical  current. 

Elastic  Reactance 

Capacitive  reactance  was  likened  to 
elastic  reactance.  Elasticity  is  the 
property  of  a  body  by  which  it  resists 
changes  in  shape  or  volume  provided 
that  after  the  body  has  been  deformed 
by  a  force  it  returns  to  its  original 
shape  or  volume  after  the  deforming 
force  has  been  removed.  A  well 
known  example  of  an  elastic  body  is  a 
rubber  band.  It  may  be  stretched  to 
several  times  its  normal  length  by 
exerting  a  force,  and  when  the  force 
is  removed  it  returns  to  its  normal 
length.  A  steel  wire  helix  is  another 
well  known  elastic  body.  If  the  turns 
of  the  helix  are  close,  the  spring  may 
be  stretched  and  it  will  return  to  its 
normal  form  as  soon  as  the  stretch- 

ing force  is  removed.  If  the  spring 
is  not  wound  closely,  it  may  also  be 
compressed,  and  after  the  compressing 

force    has   been    removed    the    spring 
will  lengthen  to  its  normal  length. 

Even  a  straight  steel  wire  may  be 
stretched  by  exerting  a  force,  and  as 
soon  as  the  force  is  removed  the  wire 
will  assume  its  original  length,  pro- 

vided that  the  stretching  has  not  been 
overdone.  Steel  and  other  elastic  sub- 

stances also  resist  bending,  twisting, 
and  compression.  When  one  of  these 
bodies  has  been  deformed  by  force  in 
any  one  of  these  ways,  within  limits, 
it  will  return  to  its  original  shape  or 
volume  after  the  deforming  force  has 
been  removed. 

Electric  Analogy 

Gases  are  well  known  examples  of 
substances  which  resist  change  of 
volume.  It  takes  force  to  put  more 
air  for  example,  into  a  confined  space, 
such  as  an  automobile  tire.  After  the 
compression  has  taken  place  and  the 
compression  force  is  removed,  the  ex- 

cess gas  in  the  confined  space  will  im- 
mediately escape  so  that  afterwards 

the  gas  occupies  the  same  volume  as 
it  originally  did. 
An  electric  condenser  is  a  device 

into  which  electricity  may  be  forced 
or  compressed.  It  is  a  sort  of  vessel 
for  storing  electricity,  but  electric 
charge  has  the  property  of  elasticity. 
It  requires  an  electric  force  to  charge 
a  condenser  or  to  force  more  electricity 
into  it  than  would  normally  be  con- 

tained therein  if  there  were  no  elec- 
tric force.  The  amount  that  can  be 

forced  into  the  condenser  depends 
directly  on  the  intensity  of  the  force, 
that  is  voltage,  and  on  the  capacity 
of  the  condenser,  its  electric  dimen- sions. 

One  who  has  pumped  up  an  auto- 
mobile tire  by  hand  will  know  that  at 

the  beginning  the  work  is  easy.  There 
is  very  little  reactance.  But  as  the 
pumping  proceeds  and  the  pressure 
increases  in  the  tire,  more  force  is  re- 

quired at  each  stroke.  The  amount 
of  air  that  can  be  pumped  in  depends 
on  the  volume  of  the  tire  and  on  the 
force  that  is  exerted.  The  analogy 
between  the  pneumatic  and  the  elec- 

trical cases  is  very  close.  If  elec- 
tricity is  regarded  as  a  gas  the  two 

become  practically  identical. 
Further  Similarity 

Suppose  air  has  been  pumped  into 
a  bottle  and  the  cork  is  suddenly  re- 

moved. There  is  a  pop  which  has  a 
more  or  less  definite  pitch.  That  is, 
a  sound  of  a  certain  frequency  is  pro- 

duced a  short  period.  This  would  not 
be  possible  were  not  the  air  also  pos- 

sessed of  inertia  or  mass.  The  air 
rushes  out  when  the  cork  is  first  pulled 
out.  The  inertia  of  the  moving  air 
keeps  the  air  flowing  after  the  pres- 
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Five   different  simple  circuits.     A — non-reactive;   B — Having  inductive  reactance;    C — capacitive   reactance;    D — both   inductive 
and  capacitive  reactance  with  the  coil  and  condenser  in  series;   and  E — both  types  of  reactance  but  in  which  condenser  and 

coil  are  connected  in  parallel 

sures  inside  and  outside  have  become 
equalized.  It  keeps  flowing  outward 
until  the  pressure  inside  is  less  than 
the  pressure  outside.  Then  it  begins 
to  rush  in  again.  This  inward  and 
outward  motion  of  air  keeps  up  for  a 
moment,  giving  rise  to  the  musical 
quality  of  the  pop.  This  oscillation  is 
only  possible  because  the  air  possesses 
both  elasticity  and  inertia. 
An  electrical  circuit  comprising 

capacity  and  inductance  behaves  'in the  same  way.  The  current  rushes  in 
and  out  of  the  condenser  for  a  moment 
after  the  first  discharge  and  it  keeps 
up  for  a  time  depending  on  the  amount 
of  resistance  in  the  circuit.  The 
greater  the  resistance  the  shorter  the 
time  of  oscillation. 

Simple  Circuits 

In  the  accompanying  figure  are  five 
different  simple  electrical  circuits.  In 
each  there  is  a  source  of  alternating 
electromotive  force  E.  This  electro- 

motive force  drives  a  current  through 
each  circuit,  but  in  each  case  the  cur- 

rent has  a  different  intensity  because 
the  reactances  of  the  circuit  are  dif- 
ferent. 

In  A  we  have  a  non-reactive  circuit 
because  there  is  only  a  pure  resist- 

ance in  series  with  the  electromotive 
force.  There  is  no  reactance  in  the 
circuit  since  there  is  neither  induct- 

ance (inertia),  or  capacity  (elas- 
ticity). The  energy  is  all  dissipated 

in  the  resistance  R  and  for  that  reason 
a  non-reactive  circuit  is  called  a  dis- 
sipative  circuit. 

In  B  we  have  an  inductance  in 
series  with  the  electromotive  force. 
This  circuit  has  inertia  reactance,  the 
coil  resists  any  changes  in  intensity 
or  direction  of  current.  For  this 
reason  the  current  will  be  small  and 

it  will  be  smaller  the  higher  the  fre- 
quency and  the  higher  the  inductance. 

It  is  the  fact  that  the  current  is  de- 
pendent on  the  frequency,  which 

makes  reactive  circuits  undesirable  in 
audio  frequency  amplifiers. 

In  C  we  have  a  simple  reactive  cir- 
cuit comprising  a  condenser  in  series 

with  the  electromotive  force.  Since 
there  is  elastic  reactance  in  this  cir- 

cuit the  current  will  depend  on  the 
intensity  and  frequency  of  the  alter- 

nating electromotive  force.  The 
larger  the   condenser   the   larger   the 

current  will  be  and  also  the  higher 
the  frequency  the  higher  the  current. 
Direct  current  will  not  flow  at  all  and 
currents  of  very  high  frequency  will 
flow  just  as  if  the  condenser  were  not 
in  the  circuit.  Since  the  current  de- 

pends on  the  frequency  a  circuit  hav- 
ing condensive,  or  elastic  reactance, 

is  not  desirable  in  an  audio  frequency 
amplifier. 

Mixed  Circuits 

The  circuit  in  D  contains  both 
capacity  and  inductance  in  series  with 
the  electromotive  force.  What  the 
current  will  be  in  this  circuit  depends 
on  the  frequency,  the  inductance  and 
the  capacity.  For  low  frequencies  the 
current  will  be  mainly  determined  by 
the  condenser,  since  the  coil  will  not 
offer  much  reactance  compared  with 
the  reactance  of  the  condenser.  At 
high  frequencies  the  current  will  be 
mainly  determined  by  the  inductance, 
since  the  condenser  will  offer  very 
little  reactance. 

When  the  frequency  is  such  that  the 
inductive  reactance  is  equal  to  the 
capacitive  reactance,  resonance  will 
obtain  and  the  current  will  be  deter- 

mined by  the  electromotive  force  and 
any  resistance  which  may  exist  in  the 
circuit,  especially  in  the  coil.  As  res- 

onance the  circuit  is  non-reactive  and 
dissipative.  The  current  will  be  very 
large  in  comparison  with  the  current 
at  frequencies  off  resonance. 

Parallel  Resonance 

The  circuit  in  E  is  known  as  the 
parallel  tuned  circuit  when  the 
capacity  and  the  inductance  are  so 
related  to  the  frequency  of  the  electro- 

motive force  than  the  inductive  re- 
actance is  equal  to  the  capacitive  re- 

actance. When  this  condition  obtains 
the  current  through  the  source  of 
electromotive  force  is  zero  or  mini- 

mum and  the  current  in  the  condenser 
and  the  coil  maximum.  The  im- 

pedance presented  by  the  condenser 
and  the  coil  to  the  source  of  electro- 

motive force  is  a  pure  resistance  of 
exceedingly  high  value.  The  voltage 
across  either  the  condenser  or  the  coil 
is  very  high. 

The  reason  the  currents  in  the  coil 
and  the  condenser  can  be  very  large 
and  the  current  in  the  source  of  elec- 

tromotive force  very  small  is  that  the 

currents  in  the  coil  and  the  condenser 
are  out  of  phase.  They  neutralize 
each  other  as  far  as  the  current 
through  the  generator  is  concerned. 

Examples  of  Reactances 

In  audio  frequency  amplifiers  there 
should  not  be  any  reactances  of  either 
kind,  because  any  reactance  will  in- 

troduce frequency  discrimination 
which  will  mar  the  quality.  Yet  in 
nearly  all  cases  some  reactances  must 
be  used  to  make  the  circuits  practical. 

There  should,  for  example,  be  a 
small  by-pass  condenser  in  the  plate 
circuit  of  the  detector.  This  lowers 

the  output  at  the  high  audio  frequen- 
cies to  some  extent.  Then  in  many 

circuits  stopping  condensers  are  used 
between  the  plate  of  one  tube  and  the 
grid  of  the  next,  or  between  the  plate 
of  the  power  tube  and  the  loudspeaker. 
These  condensers  lower  the  output  of 
the  low  frequencies.  The  smaller 
these  condensers,  the  more  do  they 
suppress  the  low  notes.  In  some  cir- 

cuits now  being  popularized  most  of 
the  stopping  condensers  are  eliminated 
with  considerable  gain  of  the  low  note 
output. 

When  choke  coils  and  transformers 

are  used  for  coupling,  additional  re- 
actances are  introduced  into  the  am- 

plifier, both  inductive  and  capacitive, 
the  capacitive  reactances  being  due  to 
stray  capacities  across  the  windings. 
The  coupling  reactances  discriminate 
against  the  low  notes  and  the  dis- 

tributive capacity  reactances  against the  high. 

Even  in  the  so-called  non-reactive 
circuits  by-pass  condensers  should  be 
used  for  best  results,  but  these  in- 

troduce reactance  which  is  discrimina- 
tory to  some  extent.  But  it  is  better 

to  use  them  and  suffer  the  discrimina- 
tion than  to  omit  them  and  have  a 

circuit  that  does  not  amplify  well.  It 
is  well  to  remember  then  the  larger 

any  condenser  the  lower  is  its  re- 
actance. 

The  condensers  and  chokes  in  the  B 

supply  have  reactance  and  consequent- 
ly affect  the  frequency  character- 

istics of  any  amplifier  connected  to 
it.  These  reactances  have  much  to  do 
with  the  frequency  at  which  a  circuit 
"motorboats"  or  at  which  it  blasts 
in  case  the  feedback  is  not  sufficient 
to  sustain  oscillation. 



THE         FIFTH         OF        A        SERIFS         ON         QUALITY        REPRODUCTION         by        WESTERN         ELECTRIC 

The  finest  commercial  gears 
in  the  world  were 

not  good  enough 

"  "It  /TAKE  us  the  finest 

_L  T  J_ commercially  prac- 

tical gears  in  the  world," 
ordered  the  engineers 

of  the  Bell  Telephone 
Laboratories  of  the  most 

skilled  gear  manufac- 

turers in  this  country. 

The  gears  were  to  be 
used  to  connect  the  disc  turntable  with 

the  drive  motor.  But  the  gears  —  the 

finest  which  modern  engineering  could 

manufacture — failed  to  meet  the  exact- 

ing standard  set. 

It  was  found  that  even  they  pro- 

duced a  mechanical  vibration,  caus- 

ing a  slight  flutter  or  quiver  in  the 

reproduced  voice  and  music.  Less 

exacting  designers  of  talking  equip- 

ment would  have  said,  "good  enough" 
— but   not    the   engineers  responsible 

This  mechanical  filter  irons  out  vibra- 
tions caused  by  the  action  of  the  gears 

between  motor  drive  and  turntable. 

for  the  Western  Electric 

Sound  System. 

The  problem  of  re- 
moving this  flutter  and 

quiver  was  finally  over- 

come by  designing  an  in- 

genious mechanical  filter 
which  successfully  irons 

out  all  the  vibrations 

and  jars  which  otherwise  would  be  trans- 
mitted to  the  turn-table.  This  mechani- 

cal filter  also  reduces  to  a  minimum  the 

possibility  of  needle  jumping. 
Because  of  such  efficient  refinements 

as  this  mechanical  filter  the  Western 

Electric  Sound  System  is  acknowledged 

the  best  reproducer  of  sound  pictures 

—setting  the  standard  of  quality  repro- 
duction. Because  of  such  refinements 

theatres  everywhere  prefer  to  use  this 

system. 

No  Wonder  the  Standard  of  Quality  Reproduction  is  the 
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The  Three-Element  Vacuum  Tube 
By  Edward  W.   Kellogg* 

THE  foregoing  discussion1 
 con- 

cerns distortion  as  affected  by 
the  magnitude  of  the  voltage 

changes  impressed  on  the  grid  of  the 
first  tube.  The  second  requirement 
for  freedom  from  distortion  is  that 

the  ratio  of  amplification  shall  be  in- 
dependent of  the  rapidity  of  the  volt- 

age changes  applied  to  the  first  grid. 
This  factor  is  most  readily  studied 
both  theoretically  and  experimentally 

by  means  of  sine  waves  of  voltage. 

The  rapidity  of  changes  is  then  ex- 
pressed in  terms  of  the  frequency  of 

the  supplied  voltage,  or  number  of 
cycles  per  second.  From  this  stand- 

point, the  amplifier,  if  it  is  to  be  free 
from  distortion,  must  give  the  same 
amplification  of  a  sine  wave  voltage 
whether  the  frequency  be  low  or  high. 

Fortunately  again,  the  necessary 
range  for  practically  perfect  amplifi- 

cation as  judged  by  the  ear  has  limits 
and  within  these  limits  absolute  con- 

stancy is  not  vital.  Amplifiers  in  gen- 
eral give  a  maximum  amplification 

throughout  a  certain  range,  and  for 
frequencies  higher  or  lower  than  this 
middle  range  the  amplification  tends 
to  become  less.  We  would  regard  as 
practically  perfect  an  amplifier  which 
gives  80  per  cent  of  its  maximum  am- 

plification at  30  cycles  and  at  8,000 
cycles,  and  such  an  amplifier  is  by  no 
means  difficult  to  construct.  Many  of 
the  audio  frequency  amplifiers  used 
for  broadcast  reception  would  show 
less  than  half  of  their  maximum  am- 

plification at  100  cycles  and  at  4,000 
cycles. 

Resistance — Capacity  Coupling 

Fig.  6  shows  characteristics  of  sev- 
eral amplifiers.  The  resistance-capac- 

ity coupled  amplifier  is  most  readily 
analyzed.  It  is  also  the  type  most 
easily  designed  to  give  high  quality. 
The  characteristic  of  a  condenser  is 

that   it   permits   high   frequency   cur- 

Fig.    7.      Connection    be- 
tween  two   amplifiers  by 

means  of  insulated  trans- 
mission line 

*  S.   M.   P.   E.   Trans.,   Vol.   XII,   No.   36. 
1  Continued  from  Jan.  issue. 

rents  to  flow  readily,  but  offers  a 
higher  and  higher  impedance  to  the 
flow  of  current  as  the  frequency  is 

'lowered.  The  droop  at  the  low  fre- 
quency end  of  a  resistance-capacity 

coupled  amplifier  is  due  to  the  high 
impedance  of  the  capacity  C  for  low 
frequency  currents. 

The  total  alternating  voltage  at  the 

plate  of  tube  No.  1  in  Fig.  2  is  im- 
pressed across'  a  condenser  and  re- 
sistance in  series.  For  all  frequen- 

cies above  a  certain  value  the  con- 
denser offers  a  negligible  impedance 

compared  with  the  grid  leak  resistance 
R,  and  therefore  affects  the  grid.  A 
frequency  so  low  that  the  impedance 
of  the  condenser  becomes  equal  to  that 
of  the  resistance  will  only  be  amplified 
to  about  70  per  cent  of  the  full  ratio 
to  which  higher  frequencies  are  am- 

plified. Since  the  grid  leak  can  or- 
dinarily be  of  the  order  of  1  or  2 

megohms  (million  ohms),  a  large  con- 
denser is  not  needed  to  maintain  prac- 
tically full  amplification  down  to  30 

cycles. 
The  loss  of  amplification  at  the  high 

frequency  end  of  the  scale  is  due  to 
the  effect  of  capacities  in  the  wiring 
and  tubes  themselves  which  constitute 
a  load.  In  other  words,  the  capacity 
to  filament  and  ground,  of  the  grid 
of  tube  No.  2,  and  the  capacity  be- 

tween grid  and  plate  of  tube  No.  2, 
constitute  by-passes  for  the  high  fre- 

quency current  supplied  from  the 
plate  of  tube  No.  1,  thus  preventing 
full    voltage    from    being    developed 
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Fig.  6.  Examples 

of  amplifier  char- 
acteristics. 1.  Six 

stages  resistance 

coupled;  II.  Two 

stages  transform- 
er coupled.  III. 

Three  stage  am- 
plifier used  in 

broadcas  ting 

studio 
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CONNECTION. 

between  the  filament  and  plate  of  tube 
No.  2. 

Fictitious   Capacity 

One  factor  greatly  augments  this 
effect,  particularly  where  tubes  of 
high  amplification  factor  are  used. 
The  change  of  plate  potential  is  op- 

posite to  the  change  of  grid  potential. 
For  example,  if  we  change  the  grid 
by  one  volt  in  the  positive  direction 
the  plate  voltage  of  the  same  tube 
changes  in  the  negative  direction,  or 
to  a  lower  plus  voltage.  A  charging 
current  flows  to  the  grid  as  a  result 
of  this  change  in  plate  potential,  in 
addition  to  that  resulting  from  the 
change  of  grid  potential  itself,  and  the 
effect  practically  the  same  as  if  the 
plate  were  held  at  constant  potential 
but  the  capacity  between  plate  and 
grid  increased  in  about  the  ratio  of 
amplification  of  the  tube. 

The  effect  of  this  fictitious  capacity 

must  be  taken  into  account  in  all  cal- 
culations of  amplification  at  high  fre- 

quency. 
Transformer   Coupling 

Transformer  coupled  amplifiers 
have  as  a  class  been  greatly  inferior 
to  resistance-capacity  coupled  ampli- 

fiers. In  the  transformer  coupled  am- 
plifier the  droop  at  the  high  frequency 

end  of  the  scale  is  due  to  the  same 
causes  as  have  just  been  mentioned, 
but  if  the  transformer  works  with  a 

step-up  voltage  ratio,  the  effect  of 
capacities  across  the  secondary  is 
greatly  increased.  For  example,  with 
a  three  to  one  step-up  ratio  a  given 
capacity  constitutes  nine  times  the 
load  which  it  would  if  connected  di- 

rectly from  the  plate  of  the  preceding 

tube  to  ground  or  filament.  More- 
over, resonance  often  occurs  owing  to 

the  inductance  of  the  transformer 
windings  and  this  resonance  causes  a 

sharp  peak  in  the  amplification  char- 
acteristic, as  illustrated  in  Fig.  6. 

The  bulk  of  the  transformer  also  tends 
to  add  to  the  inevitable  capacities  of 
the  wiring  system. 

At  the  low  frequency  end  of  the 
scale  the  transformer  causes  loss  of 

amplification  because  the  output  cur- 
rent which  the  preceding  tube  can 

supply  is  used  up  in  establishing  the 
necessary  magnetic  changes  in  the 
transformer  core,  or,  in  other  words, 
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Fig.  8.  Transformer 

coupling  with 
choke     coil     plate 

feed 

the  transformer  mag-netizing  current 
loads  down  the  tube.  The  higher  the 
frequency  the  smaller  is  the  magnet- 

izing current  required  to  produce  a 
given  secondary  voltage.  Hence  the 
transformer  magnetizing  current  is  a 
factor  only  at  the  low  frequency  end 
of  the  scale. 
The  requirement  for  amplification 

independent  of  frequency  is  that  the 
tube  plate  must  work  into  what  is 
practically  an  open  circuit,  or  else  into 
a  pure  resistance  load.  So  long  as 
the  capacity  loads  at  high  frequency 
are  negligibly  small  and  the  trans- 

former magnetizing  current  load  is 
small,  the  amplifications  will  be  nearly 
constant.  In  judging  whether  these 
loads  are  sufficiently  small  to  be 
harmless  we  must  compare  them 
with  the  internal  plate  resistance  of 
the  tube.  The  impedance  of  the 
capacity  loads  must  be  large  com- 

pared with  the  tube  plate  resistance. 
Likewise  the  impedance  of  the  pri- 

mary transformer  winding  must  be 
high  compared  with  the  plate  re- 

sistance. At  such  a  low  frequency 
impedance  becomes  equal  to  the  tube 
plate  resistance  the  amplification  will 
be  down  to  70  per  cent  of  maximum 
or  less. 

RECENTLY  new  magnetic  ma- 
terials, alloys  of  nickel  and  iron, 

have  become  available  for  transformer 

cores.  One  of  these  is  known  as  "perm- 
alloy." These  can  be  magnetized 

with  much  smaller  current  than  re- 
quired for  the  best  transformer  steels 

previously  available.  The  use  of  this 
high  permeability  core  material  to- 

gether with  the  practice  of  not  at- 
tempting excessive  step-up  ratios  has 

made  it  possible  to  design  trans- 
formers of  such  excellent  character- 

istics that  they  are  being  used  in  many 
places  where  formerly  only  resistance 
capacity  couplings  could  be  considered. 

The  transformer  is  especially  use- 
ful when  it  is  desired  to  connect  to- 

gether amplifiers  located  in  different 
places.  This  is  done  as  shown  in  Fig. 
7.  An  insulated  transmission  line  con- 

nected at  both  ends  to  a  transformer, 
serves  to  transmit  the  output  of  the 
first  amplifier  to  the  input  terminals 
of  the  second.  Such  a  balanced  and 
insulated  loop  is  far  less  subject  to 
picking  up  induction  than  the  circuit 
which  would  be  required  without  the 
transformers;     for    example,    merely 

providing  a  long  wire  between  the 
plate  of  one  tube  and  the  grid  of  the 
next. 

In  order  that  electrostatic  dis- 
turbances shall  be  minimized  it  is  es- 

sential in  practically  all  amplifier 
work  to  completely  inclose  the  ampli- 

fiers and  many  of  their  connecting 
leads  in  metal  containers;  these  con- 

tainers or  shields  being  in  general 
connected  together  and  connected  to 
one  of  the  filament  wires  of  the  am- 

plifiers.    Where  transformer  or  choke 

h  PL3TE    SOPPLr 

Fig.  9.     Push-pull  stage  of  amplifier 

coils  are  used,  it  is  further  necessary 
to  make  sure  that  they  are  not  close 
to  sources  of  magnetic  disturbances 
such  as  electric  motors. 

Impedance  Coupling 

A  modification  of  the  resistance- 
capacity  coupled  amplifier  of  Fig.  2  is 

what  is  commonly  called  "impedance 
coupled."  The  arrangement  is  the 
same,  except  that  a  choke  coil  is  sub- 

stituted for  the  plate  feed  resistance 
Ri.  The  choke  coil,  like  the  trans- 

former, must  have  a  high  impedance 
compared  with  the  internal  resistance 
of  the  tube   down  to  the   lowest  im- 

portant frequency  to  be  amplified. 
This  requirement  is  easier  to  fulfill  in 
the  case  of  the  choke  than  in  that  of 
the  transformer,  since  there  are  fewer 
factors  to  be  considered  in  the  design 
of  the  choke,  and  a  much  larger 
number  of  turns  can  be  used  without 

prejudicial  results. 
The  advantage  of  the  choke  as  com- 

pared with  the  resistance  for  plate 
feed  is  that  it  does  not  throw  away  so 
much  of  the  supplied  voltage;  the 
choke  having  the  characteristic  of  low 
resistance  for  steady  current,  but  high 
effective  resistance  or  impedance  to 
rapid  fluctuations  of  current.  Its  dis- 

advantage is  that  it  is  in  general 
bulkier  than  a  resistance,  and  that  it 

may  pick  up  magnetic  induction. 
It  is  not  uncommon  to  have  the 

earlier  stages  of  an  amplifier  re- 
sistance coupled,  and  the  final  stage  or 

stages  impedance-  or  transformer- 
coupled.  This  gives  the  final  tubes 
the  benefit  of  the  full  voltage  of  the 
supply.  The  earlier  tubes  which 
handle  only  small  voltage  swings  do 
not  need  such  high  plate  voltages.  It 
is  sometimes  found  desirable  to  employ 
both  a  choke  coil  and  a  transformer 
with  a  condenser  between,  as  shown 
in  Fig.  8.  The  purpose  of  this  is  to 
eliminate  the  steady  current  from  the 
transformer  winding,  which  is  espe- 

cially important  when  a  permalloy 
core  is  used.  Such  a  combination  can 

be  designed  to  maintain  full  amplifi- 
cation down  to  a  low  frequency  or  even 

give  a  low  frequency  peak  if  desired, 
while  below  this  frequency  it  cuts  off 
much  more  sharply  than  a  simple  re- 

sistance-capacity or  transformer  coup- 

ling. 

It  is  in  general  not  desirable  to  ex- 
tend the  range  of  an  amplifier  beyond 

the  frequency  range  which  is  acoustic- 
ally useful,  since  such  extension  in- 

creases the  likelihood  of  feedback 
and  consequent  parasitic  oscillations, 
which,  while  generally  curable,  are 
often  very  troublesome. 

Push-Pull  Connection 

Fig.  9  shows  what  is  known  as  the 

push  pull  connection  which  is  fre- 
quently used  for  the  final  stage  of 

amplifiers.  In  this  arrangement  some 
of  the  distortion  resulting  from  curva- 

ture in  the  characteristics  of  the  tubes 
is  neutralized. 

Fig.  10  shows  the  usual  method  of 

Fig.   10.    Grid   po- 
tentiometer      for 

volume    control 
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controlling  loudness.  The  voltage  ap- 
plied to  the  grid  is  equal  to  that  at  the 

plate  of  the  preceding  tube,  multiplied 
by  the  fraction  of  the  total  resistance 
included  between  the  sliding  contact, 
and  the  steady  potential  end,  which  is 
shown  connected  to  the  biasing  bat- 
tery. 
Tubes  used  with  transformer 

coupled  amplifiers  usually  have  ampli- 
fication factors  of  six  to  eight  and 

plate  resistances  of  10,000  to  20,000 
ohms.  Tubes  intended  for  resistance- 
capacity  coupled  amplifiers  have  am- 

plification factors  of  20  to  30  and 
plate  resistances  of  50,000  to  100,000 
ohms.  Voltage  applications  of  20  to 
25  per  stage  over  the  audio  range  is 
common.  Tubes  intended  for  the  out- 

put stages,  or  "power  tubes"  generally, 
have  amplification  factors  of  only  3 
or  4,  and  plate  resistances  ranging 
from  2,000  to  6,000  ohms.  The  more 
common  power  tubes  range  from  a 
receiving  set  tube  operating  from  a 
135-volt  battery,  with  a  possible  un- 
distorted  output  of  0.1  watt,  to  a  tube 
whose  plate  circuit  requires  0.1  am- 

pere at  1,000  volts,  and  which  can  give 
an  undistorted  output  of  about  20 
watts. 

Discussion : 

Mr.  Pieri:  In  view  of  the  important 
part  that  vacuum  tube  amplifiers 
play  in  recording  and  reproducing 
sound  motion  pictures,  would  you  mind 
tracing  through  the  circuit  and  telling 

us  in  layman's  language  exactly  what 
takes  place  and  what  happens  when 
overloading  takes  place? 
Mr.  Kellogg:  Suppose  the  grid  in 

Fig.  la  is  at  a  bias  of  5  volts  and  the 
plate  is  at  100  volts.  That  combina- 

tion of  potentials  results  in  a  certain 
field  between  filament  and  grid,  and  a 
current  of,  say,  3  milliamperes  flows 

to  the  plate.  Now  if  the  grid  poten- 
tial is  changed  suddenly  from  5  to  4, 

an  increase  in  plate  current  results, 
and  that  in  turn  causes  a  decrease  in 
plate  voltage,  because  with,  say,  4 
milliamperes  flowing  from  the  battery 
to  the  plate  instead  of  3  there  is  a 
greater  voltage  drop  through  the  re- 

sistance. The  plate  voltage  might 
change  from  100  to  perhaps  90  volts, 
depending  on  the  value  of  the  resist- 

ance. This  would  mean  a  voltage  am- 
plification of  5.  Does  that  answer 

your  question? 
Mr.  Pieri:  I  thought  it  might  be 

wise  to  go  into  this.  Also,  by  turning 
up  the  gain  too  much,  why  is  there 
this  distortion? 

Mr.  Kellogg:  Referring  to  Fig.  4b, 
suppose  curves  111  and  111-A  repre- 

sent the  characteristics  of  a  later  stage 
of  the  amplifier,  not  necessarily  the 
output  or  power  stage  but  a  tube  that 
must  swing  20  or  30  volts  on  the  plate. 

Suppose  that  the  tube  has  been  work- 
ing with  4.5  volts  bias  on  the  grid.  If 

the  grid  voltage  only  swings  1.5  volts 
each  way,  or  between  3  and  6  volts, 
you  are  working  over  the  straight 
part  of  this  characteristic. 

a.  p.  32,  Jan.,  1930,  issue. 
b.  p.  33,  Jan.,  1930,  issue. 

Now  you  turn  up  the  gain  and  try 
to  swing  the  grid,  say,  5.5  volts  each 
way  or  between  -10  and  1  volt.  Dur- 

ing a  fraction  of  the  cycle,  you  are 
working  along  the  steep  part  of  curve 
111-A,  the  plate  voltage  will  be  chang- 

ing rapidly  and  the  amplification  will 
be  high.  Every  time  the  grid  voltage 
exceeds  -9,  further  changes  have  prac- 

tically no  effect  on  the  plate  voltage. 
The  effect  of  this  is  to  cut  off  the 
positive  peaks  of  the  plate  voltage 
waves.  If  an  attempt  is  made  to  push 
the  grid  positive,  the  preceding  tube 
may  be  doing  its  best,  but  the  grid 
keeps  collecting  electrons  or  negative 
charges  and  is  thus  prevented  from 
reaching  the  positive  potential  which 
it  would  otherwise  attain.  The  effect 
is  to  cut  the  negative  peaks  off  the 
plate  voltage  waves.  If  the  bias  is 
not  at  the  middle  of  the  permissible 
grid  voltage  range,  you  would  cut  off 
more  quickly  at  one  extreme  than  at 
the  other  and  get  an  unsymmetrical 
wave. 

Mr.  Frederick:  The  vacuum  tube 

amplifier  is  without  doubt  an  ex- 
tremely beautiful  and  useful  tool  in 

this  work.  Since  its  development  the 
art  of  transmission  of  intelligence 
has  gone  forward  by  leaps  and  bounds. 
There  is  naturally  a  tendency  to  con- 

sider the  vacuum  tube  amplifier  the 
cause,  and  all  progress  the  effect. 
This  is  not  altogether  correct  and  the 
vacuum  tube  amplifier  might  well  be 
considered  the  twin  brother  of  these 
other  developments.  They  have  all 
resulted  largely  from  a  new  considera- 

tion of  effort  along  the  lines  of  in- 
dustrial research,  particularly  as  ap- 

plied to  the  art  of  communictaion  of 
intelligence.  This  effort  gave  us  the 
vacuum  tube  amplifier  and  it  has 
also  given  many  other  things  needed 
in  solving  our  present-day  communi- 

cation problems.  Had  a  vacuum  tube 
amplifier  never  existed  it  would  be 
an  exceedingly  rash  assertion  that  we 
would  not  have  had  long  distance 
communication  or  loud  speaking  sys- 

tems such  as  we  now  have.  In  fact 

there  are  many  of  us  that  can  remem- 
ber using  loud  speakers  before  the 

first  vacuum  tube  amplifiers  were 
seen. 

Mr.  Crabtree:  With  the  existing 
type  of  loud  speaker,  what  is  the 
minimum  output  necessary  in  order 
to  reproduce  a  low  note  of  a  fre- 

quency of,  say,  16  to  20,  or  fre- 
quencies of  sound  such  as  those  pro- 

duced by  a  falling  building? 
Mr.  Kellogg:  I  can  only  answer 

that  by  saying  we  have  not  yet  had 
an  amplifier  or  loud  speaker  capable 
of  reproducing  such  sounds  with  any 
approach  to  their  original  loudness. 
You  can,  perhaps,  recall  about  how 
loud  a  sound  you  used  to  get  from  the 
receiving  sets  of  four  years  ago.  The 
amplifiers  in  those  had  an  output  of 
about  l/100th  of  a  watt.  When  we 
put  out  the  Radiola  104  loud  speaker 
we  put  into  it  an  amplifier  capable  of 
giving  an  undistorted  output  of  1 
watt.    The  tubes  most  frequently  used 

for  auditorium  speakers  have  an  out- 
put capacity  of  about  20  watts. 

Amplifiers  using  from  1  to  4  such 
tubes  in  the  power  stage  will  repro- 

duce the  music  of  a  small  band  with 
a  fair  approach  to  the  original  volume, 
but  with  considerable  loss  of  the  low- 

est frequency  components.  I  think 
Mr.  Maxfield  may  have  some  quanti- 

tative data  on  this  subject. 
Mr.  Maxfield:  We  have  no  definite 

data.  On  the  theatre  installations, 
intensities  equal  to  one-half  or  one- 
quarter  of  that  of  the  original  or- 

chestra have  been  obtained. 

A.  F.  of  M.  Campaign  on 

"Canned  Music" 

THE  American  Federation  of Musicians  sponsoring  a  $2,- 
000,000  advertising  campaign  in  hun- 

dreds of  daily  newspapers  and 
periodicals  throughout  America  in  an 
attempt  to  arouse  opposition  on  the 
part  of  theatregoers  to  sound  pictures 
which  are  referred  to  in  the  advertise- 

ments by  the  rather  inelegant  title  of 
"canned  music."  This  series  of  ad- 

vertisements elicited  much  editorial 
comment  outstanding  among  which  is 
the  following  from  Liberty; 
"We  think  there  is  much  in  what 

it  (the  particular  advertisement)  said. 
No  doubt  there  is  more  warmth  and 
sympathy  of  feeling  in  a  program 
rendered  by  musicians  in  the  flesh  and 
heard  in  a  concert  hall  than  in  a 
mechanical  reproduction  of  the  same 
performance.  But,  at  the  same  time, 

those  who  offer  objections  to  "canned 
music"  overlook  the  larger  aspect  of 
the  case — namely,  the  many  millions 
of  people  living  in  villages,  towns, 
and  the  smaller  cities,  who  could  never 
by  any  possibility  get  into  the  great 
symphony  concerts,  can  now  hear  far 
better  music  in  their  local  picture 
houses  than  they  could  in  the  old  days 
when  the  music  for  their  pictures  was 
furnished  by  a  young  lady  at  a  piano. 

Vast  New  Audience 

"The  same  is  true  of  acting.  Per- 
haps, if  you  get  a  seat  in  the  fourth 

row  near  the  center,  and  see  Katherine 
Cornell  doing  her  stuff,  you  get  a  more 
vivid  impression  of  what  it  is  all  about 
than  you  would  if  you  saw  a  movie 

star  doing  her's. "But  the  percentage  of  people  who 
can  get  fourth-row  seats  to  see  Kath- 

erine Cornell,  considering  the  country 
as  a  whole,  must  be  extremely  small, 
whereas  the  number  of  people  who 
can  hear  and  see  everything  Norma 
Shearer  does  in  a  small  drama  will 

run  very  high.  .  .  fourths-row  seats 
are  not  needed.  You  can  hear  her 
way  up  in  the  back  gallery,  and  see 
her,  because  her  face  is  enlarged. 
"Some  of  the  more  celebrated 

theatre  critics  of  the  time,  feeling  per- 
haps that  their  occupations  may  be 

soon  gone,  are  accustomed  to  sneer  at 
the  talkies.  Well,  we  think  they  are 
the  greatest  advancement  in  dramatic 

art  since  the  time  of  Shakespeare." 
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The  price  of  effective  sound  reproduction  is  eternal  vigi- 

lance. It  involves  the  most  exacting  care  of  sound  equipment. 

But  no  man  is  infallible  and  thus  it  is  that  the  equipment 

which  assures  the  best  reproduction  is  that  which  eliminates 

the  human  equation  most. 

In  the  case  of  RCA  Photophone,  automatic  maintenance 

and  control  devices,  such  as  the  triplicate  system  of  exciter 

lamps,  minimize  the  element  of  chance. 

In  addition  to  these  emergency  devices,  the  projectionist 

of  RCA  Photophone  reproduced  pictures  has  at  his  com- 

mand the  services  of  trained  experts  to  assist  him  in  gaining 

the  best  results  from  this  apparatus. 

With  an  RCA  Photophone  in  your  booth,  you  are  working 

not  only  with  the  world's  most  highly  perfected  sound  re- 

producing equipment,  but  with  the  world's  most  carefully 
serviced  apparatus.  Such  a  combination  means  quality 

performance  at  all  times. 

RCii  photophoms,  inc. 
SUKSIIHAkY   OK    KAIHO   COKP»UATH>\    OK  AMKHITA 

4  I   I        FIFTH        AVENUE       -       NEW        YORK        CITY 

ATLANTA:    IOI   MARIETTA    STREET         CHICAGO:  IOO  W.  MON  ROE    STRE  ET  KANSAS  CITY,  MO:  OAVI  DSO  N    BLDC.       DC  NVE  R:  8  17  -  17  TH     STREET  SAN  FRANCISCO:  23S     MONTGOMERY     STREET 
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As  The  Editor  Sees  It 
P^hThe  Patent  Bat

tleline 
USH-PULL  amplification,  slits,  C-bias, 

vacuum  tubes,  gas-filled  tubes  (for  recording), 
loud  speakers — to  mention  just  a  few  of  the  units 
in  sound  picture  apparati  which  are  the  subject 
at  present  of  intense  interest  from  the  patent 
right  viewpoint.  One  company  claims  this  right, 
another  claims  the  same  right;  two  other  com- 

panies join  forces  to  fight  the  first-mentioned 
two  to  the  bitter  end  over  the  same  patent 
rights.  Very  often  it  happens  that  the  dove 
of  peace  is  permitted  to  hover  over  the  scene  of 
battle  only  long  enough  to  enable  the  victors  to 
strengthen  their  respective  lines  so  that  they  may 
turn  and  claw  each  other  in  as  inelegant  a  fashion 
as  could  possibly  be  imagined.  What  fascinating 

sport  these  patent  battles  must  be  to  those  com- 
panies who,  while  possibly  short  on  moral  rights 

to  the  invention  at  issue,  are  long  on  that  sub- 
stance which  has  come  to  be  familiarly  known  as 

the  "long  green." 

Yes,  it  must  be  a  lot  of  fun  for  the  jolly  old 
patent  departments  of  the  large  industrial  cor- 

porations. But  the  fun  is  in  the  main  confined  to 
these  patent  department  workers  and,  probably, 
to  a  mere  handful  of  kindly  old  judges  who  have 
no  choice  but  to  sit  and  listen  to  as  torrential  a 
flow  of  verbal  nonsense  as  has  ever  been  released 
within  the  confines  of  a  court  building.  Tricks 
there  are  to  all  trades,  and  patent  departments  cer- 

tainly are  not  the  exception  to  this  adage.  But, 
as  we  have  set  forth  on  more  than  one  occasion  in 
these  columns,  the  antics  of  a  corps  of  patent 
attorneys  and  their  assistants  are  anything  but 
amusing  to  the  rank  and  file  of  the  motion  picture 
industry,  and,  as  we  see  it,  are  particularly  malo- 

dorous to  the  small  independent  exhibitor  who  is 
anxiously  awaiting  an  opportunity  to  buy  a  good 
sound  reproducing  apparatus  at  a  fair  price  and 
without  any  fear  of  subsequent  headaches  result- 

ing from  a  suit  for  patent  infringment — not  to 
mention  the  loss  of  his  precious  cash. 

Six  months  ago  we  pointed  out  that  the  sooner 
this  business  of  patent  rights  was  settled  the 
sooner  would  the  industry  be  able  to  settle  down 
and  devote  its  major  interest  to  selling  tickets  at 
the  box-offices.  This  activity  is  the  most  impor- 

tant phase  of  the  motion  picture  business,  and 
when  the  work  is  being  pushed  on  all  fronts 
everyone  in  the  business  profits  thereby.  Con- 

ditions would  be  stabilized :  more  sound  picture 
outfits  would  be  installed;  more  sound  picture 
theatres  would  be  served  by  the  producer  for  a 

larger  "take";  more  people  would  be  given  em- 
ployment; and,  possibly,  Louise  Bittersweet  of 

Hollywood  would  be  able  to  get  a  raise  and  buy 
an  extra  poodle  dog  or  so. 

Let  those  who  have  valid  claims  on  this  or  that 
patent  enforce  their  rights  to  the  limit — that  is, 
if  they  can;  but  let  those  imposters  who  have 
nothing  and  yet  claim  everything  (including  tele- 

vision rights) — let  them  be  silenced  permanently. 
We  wish  this  latter  group  the  worst  of  luck. 

W^An  Expose  and  an  Invitation E  have  been  pleasantly  surprised  of  recent 
weeks  to  be  the  recipient  of  so  many  fine  communi- 

cations from  our  readers  on  various  matters  which 
have  to  do  with  projection  room  technique  and 
equipment.  We  must  confess  that  often  in  the 
past  we  have  been  in  utter  despair  at  the  appar- 

ent lack  of  interest  manifested  by  projectionists 
in  general  with  regard  to  several  subjects  which 
we  thought  of  enough  importance  to  present  to 

them  for  their  consideration  and,  we  hoped  ('tho 
in  vain),  their  enlightening  comment.  But  im- 

portant subjects  came  and  went,  and  nary  a  word 
from  our  valiant  readers.  But,  though  our 
readers  may  possibly  be  valiant  they  positively 
are  vigilant,  for  it  required  but  a  minute  typo- 

graphical (?)  error — a  twisted  equation,  let  us 
say — to  evoke  a  deluge  of  correspondence,  mostly 
derogatory  to  our  mentality  or  our  eyesight.  In 
the  light  of  such  happenings,  we  often  were 
tempted  to  deliberately  err  in  the  hope  that  our 
mail  bag  would  be  filled  to  overflowing; — but  the 
ethics  of  the  proposition  put  such  thoughts  to 
rout. 

Frankly  though,  we  thrive  on  controversy — 
constructive  controversy.  Elsewhere  in  this  issue 
appears  some  very  interesting  comment  on  the 
matter  of  reel  sizes;  and  it  is  fitting  at  this  time 
to  extend  to  F.  P.  Broadbent  of  Edmonton,  Can- 

ada, our  heartfelt  thanks  for  the  first  honest-to- 
goodness  controversy  it  has  been  our  pleasure  to 
conduct,  or  oversee,  so  to  speak.  If  the  subject  of 
reel  sizes  is  provocative  of  such  an  instructive  ex- 

change of  opinion  from  projectionists  the  country 
over,  surely  there  must  be  a  thousand  and  one 
thoughts  on  other  subjects  only  awaiting  the 
magic  words  to  set  them  tumbling  from^the  mind 
onto  paper.  p. 

These  magic  words,  it  seems  to  us,  axe  do  it. 
The  most  interesting  editorial  matter  ve  have 
published  in  these  pages  has  come  from  individual 
projectionists  who  from  all  appearances  ̂ ere  un- 

burdened with  one  or  more  college  or  university 

degrees,  much  less  with  the  title  "engineer."  Such 
exchange  of  information,  in  addition  to  providing 
a  welcome  contrast  to  the  purely  theoretical,  will 
go  far  to  gain  the  goal  of  standardization  toward 
which  we  all  are,  or  should  be,  driving.  Let  us 
hope  that  these  few  words  will  serve  as  the  spark 
to  set  off  bigger  and  better  controversies. 
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This  Matter  of  Film  Reel  Size 

By  James  J.  Finn 

WfTHIN  the  past  few  mon
ths 

there  has  developed  consid- 
erable agitation  on  the  point 

of  sound  film  reel  sizes.  One  camp, 
comprised  in  the  main  of  producers, 
hold  that  single  reels  are  preferable; 
the  other  camp,  in  which  the  majority 
of  projectionists  seem  to  be,  takes  the 
stand  that  double,  or  2,000-foot,  reels 
are  easily  the  most  practicable  for 
proper  presentation  of  sound  pictures. 
Considerable  data  on  this  subject  has 
appeared  in  these  columns  to  date, 
with  neither  side  having  proved  its 
case,  although  it  might  be  said  that 
the  proponents  of  double  reels  have 
given  more  tangible  reasons  for  their 
preference  than  have  the  adherents  of 
the  single  reels. 

Thus  far  the  controversy  has  de- 
veloped nothing  which  might  point 

the  way  to  a  solution  of  the  problem; 
and  meanwhile  thousands  of  projec- 

tion machines  are  whirring  in  as  many 
theatres,  with  projectionists  being  left 
to  make  their  own  choice  as  to  how 
their  show  shall  be  run.  It  is  doubt- 

ful, however,  if  this  preference  will 
long  be  their  privilege,  for  some  Local 
Unions  have  already  passed  rulings 
prohibiting  the  use  of  double  reels, 
and  of  late  the  International  Alliance 
office  has  been  appealed  to  by  one  of 
the  leading  film  producers  to  aid  in 
securing  the  adoption  of  the  single 
reel  by  the  general  membership. 

Film  producers  hold  the  upper  hand 
in  the  controversy  to  date  by  virtue 
of  the  fact  that  they  are  able  to  ship 
out  their  own  film  on  whatever  size 
reel  they  choose;  but,  of  course,  it 
does  not  follow  that  the  mere  prefer- 

ence of  the  producers  as  expressed  in 
their  selection  of  single  reels  for  the 
original  shipment  will  insure  the  film 

being  run  "as  is."  This  practice  of 
the  producers  in  arbitrarily  setting  up 
the  single  reel  as  standard  may  meeu 
with  tempo  ary  success  by  virtue  of 
the  fact  th.  ,t  many  theatres  are  not 
equipped  with  spare  double  reels  on 
which  to  r1  n  the  show,  but  it  is  ex- 

tremely doubtful  if  the  move  will 
force  the  submission  of  many  projec- 

tionists for  more  than  a  week,  at  most. 
The  logical  course  to  pursue  would  be 
to  have  a  joint  meeting  of  producer 
and  projectionist  representatives  at 
which  time  the  relative  merits  or  de- 

merits of  both  reel  sizes  could  be  gone 
into  thoroughly.  There  is  argument 
enough  available  to  make  such  a  meet- 

ing desirable;  and  it  might  be  said 
that  the  present  serious  defects  in 
sound  film  presentation  which  result 
from  the  use  of  two  reel  sizes  cost 
the  producers  themselves  considerable 
money  daily  in  damaged  film.  (This 

damag"e  figure,  while  large,  would  not 
include  the  material  damage  incurred 
by  the  exhibition  end  of  the  industry 
through  loss  of  goodwill  because  of 
ragged  sound  shows.) 

Ask  I.  A.   Cooperation 

There  is  included  herein  a  letter 

written  recently  by  Sidney  Kent,  gen- 
eral manager  of  Paramount  Famous 

Lasky  Corp.  to  President  William  F. 
Canavan  of  the  International  Alliance 

anent  this  important  matter.  Pres- 

ident Canavan's  reply  is  also  given 
here.     Mr.  Kent's  letter: 

December  9,   1929. 
Dear  Mr.  Canavan: 
When  I  saw  you  the  other  day  I  meant 

to  mention  to  you  a  matter  which  is  of 
extreme  importance  to  us  and  on  which 
I  hope  I  can  secure  your  help. 
We  are  having  a  great  deal  of  trouble 

with  the  operators  throughout  the 
country  taking  our  sound  reels,  putting 
two  of  them  tog-ether  and  mounting  them into  double  reels  in  2,000  reel  lengths. 

.  Every  time  they  do  this  they  cause  a  loss 
of  synchronization  through  elimination  of 
frames  in  mounting  and  remounting,  and 
many  times  this  is  done  without  our 
knowing  it  because  they  are  put  back  in 
the  original  one -reel  form  in  which  they 
were  shipped  to  the  theatre,  but  without 
any  knowledge  on  our  part  of  the  frames 
being  taken  out. 

In  some  of  your  locals  they  have  co- 
operated with  us  and  have  forbidden 

their  operators  to  do  this.  In  the  long 
run  it  hits  right  back  at  all  of  us,  because 
if  quality  reproduction  cannot  be  had  in 
the  theatre  it  reflects  against  every 
branch  of  the  industry,  including  your- 

selves, and  I  know  that  your  attitude  has 
always  been  to  co-operate  in  getting  the 
finest  quality  out  of  sound  that  we  can. 

Is  there  any  way  in  which  you  could 
assist  with  your  national  organization  in 

calling  this  situation  to  their  attention? 
We  would  deeplj'  appreciate  it  if  you would  do  so. Sincerely, 

SIDNEY  KENT. 

December  17th,  1929. 
Dear  Mr.  Kent: 

Your  letter  under  date  of  December  9th, 
with  reference  to  the  doubling  of  sound 
reels  will  be  published  in  full  in  our 
Official  International  Publication,  which 
reaches  our  entire  membership.  In  addi- 

tion, our  local  unions  will  all  be  in- 
structed to  comply  with  your  request.  In 

the  specific  instances  where  the  practice 
complained  of  continues,  a  line  from  you 
designating  the  particular  locality  will 
bring  the  result  you  seek. 

Our    organization    is    always    earnestly 
striving  for  better  screen  results. 
With  kind  regards,  I  remain, Sincerely   yours, 

WILLIAM  P.  CANAVAN, 
International  President. 

It  is  interesting  to  note  the  salient 
features  of  the  arguments  put  forth 
by  both  sides  of  this  controversy. 
Representative  opinions  which  follow 
are  those  of  two  Local  Union  Secre- 

taries. From  George  L.  McCann, 
Secretary  of  L.  U.  312,  Enid,  Okla- 

homa, comes  the  following  expression: 

5  Votes  for  Singles 

1.  In  running  double  reels  the 
exciting  lamp  is  on  twice  as  long, 
thereby  being  subjected  to  undue 
strain  which  weakens  it.  An  exciting 
lamp  should  be  allowed  to  cool  after 
each  single  reel.  2.  We  object  to 
being  forced  to  stand  alongside  our 
projectors  for  a  period  of  twenty 
minutes  or  longer,  which  is  demanded 
by  double-reel  operation.  3.  Some 
states,  assuming  that  double  reels  will 
give  rise  to  laxness  on  the  part  of 
the  projectionist,  have  passed  laws 
forbidding  their  use.  4.  Most  of  our 
programs  consist  of  part  sound-on- 
film  and  part  disc,  and  we  imagine 
that  it  would  be  somewhat  confusing 
to  have  part  of  the  show  on  1,000-foot 
reels  and  the  other  on  2,000-foot  reels. 
5.  New  York  City  Local  306  recently 
passed  a  ruling  forbidding  any  pro- 

jectionist in  their  jurisdiction  to 
hook-up  double  reels  for  use  in  a 
theatre.  In  view  of  the  fact  that  306 
is  not  only  the  largest  Local  Union 
but  has  also  had  sound  equipment 
longer  than  any  body  in  the  country, 
we  assume  this  action  was  based  on 

Two  novel  ef- 
fect slides  re- 

cently added  to 
the  Workstel library 
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long  experience   and  with  an  eye  to 
better  projection. 
We  would  suggest  that  the  disc 

companies,  instead  of  trying  to  make 
2,000-foot  reels  for  their  subjects, 
continue  the  use  of  single  reels  and 
encouraging  the  few  companies  who 
now  favor  the  former  to  use  only 
singles. 

From  Secretary  H.  T.  Coleman  of 
L.  U.  567,  Boone,  Iowa,  comes  another 
opinion  in  favor  of  single  reels: 

I  will  admit  that  the  practice  of 
shipping  this  product  on  1,000-foot 
reels  has  done  much  to  mar  the  pres- 

entation of  many  sound  pictures,  but 
why  blame  it  on  the  reels  when  the 
majority  of  the  time  the  reason  for 
mutilated  prints  is  the  projectionist 
who  on  a  prior  run  has  cut  into  these 
prints?  Personally  I  come  across  too 
many  evidences  of  projectionist  de- 

linquency in  this  matter. 
Brother  Broadbent  further  states 

that  nobody  runs  subjects,  either 
silent  or  sound,  on  single  reels ;  yet  he 
would  be  surprised  to  learn  that  out 
this  way  there  are  hundreds  of  us 
who  do  that  little  thing.  The  fire 
hazard  alone  is  enough  argument  in 
favor  of  the  single  reel: — two  reels 
of  film  will  make  just  that  much 
more  of  a  fire  than  a  single  reel. 
A  projector  take-up  with  enough 

tension  to  take-up  a  2,000-foot  reel 
would  in  all  cases  cause  too  much 
tension  on  the  first  100  feet  or  so  of 

film,  particularly  in  the  older  projec- 
tor models.  Then  there  is  the  mat- 
ter of  the  exciting  lamp  filament.  I 

understand  that  running  2,000  feet 
of  film  demands  that  the  exciting 
lamp  be  lighted  for  too  long  a  period, 
whereas  the  single  reels  allow  it  a 
chance  to  cool  after  a  short  period 
and  adds  materially  to  the  life  of  the 
lamp. 

Most  of  the  leading  film  producers 
in  this  territory  send  out  letters  with 
each  and  every  print  requesting  us 
not  to  double  up  their  sound-on-film 
prints  and  state  that  if  the  same  is 
done  we  will  be  charged  accordingly. 

If  a  uniform,  reel  standard  could  be 
agreed  upon  throughout  the  industry, 
there  would  be  so  few  bad  change- 
overs  due  to  mutilated  prints  as  to  be 
negligible. 

Let  us  examine  the  objections  to 
double  reels  as  set  forth  in  the  fore- 

going communications.  Authoritative 
data  is  available  showing  that  an  ex- 

citing lamp  should  and  will  burn  100 
hours  irrespective  of  whether  it  be 
burned  consecutively  for  10  minutes, 
10  hours  or  50  hours.  Just  where 
this  exciting  lamp  fable  originated  is 
not  quite  clear,  but  it  may  be  said  that 
it  is  only  a  fairy  tale. 

Legislation  against  the  double 
reel,  whether  by  Local  Unions,  muni- 

cipal or  State  authorities,  merely 
reflects  the  point  of  view  of  those 
responsible  for  the  legislation  and 
contributes  nothing  to  a  rational 
solution  of  the  problem.  The  argu- 

ment that  the  use  of  double  reels 
gives  rise  to  laxness  on  the  part 
of  the  projectionist  is  rather  far- 

fetched; projectionists  have  greater 
responsibilities  these  days  than  ever 
before,  and  if  they  may  not  be  trusted 
to  function  as  efficiently  with  double 

reels  as  with  single  reels,  then  they 
have  no  business  in  the  projection room. 

The  Fire  Hazard 

The  point  made  about  excessive  ten- 
sion is  a  fair  one,  but  the  writer  has 

yet  to  see  a  show  ruined  as  a  result 
of  same.  Further,  about  the  fire 
hazard:  we  doubt  that  there  is  a 
greater  margin  of  safety  with  a  fire 
of  one  reel  of  film  than  with  a  fire 

of  two  reels  of  film;  the  projectionist's 
responsibility  is  as  great  in  either 
case  and  the  hardships  imposed  by  fire 
are  exactly  the  same  in  both  cases. 
If  protection  against  fire  is  desired, 
have  a  fire  prevention  device  installed. 

It  cannot  be  denied  that  it  is  much 
more  convenient  for  film  producers  to 

ship  film  on  single  reels:  their  ex- 
change and  delivery  service  is  based 

on  a  single  reel  standard.  And  we 
must  not  forget  that  they  have  so 
many  thousands  of  single  reels  on 
hand,  replacement  of  which  by  double 
reels  would  involve  a  large  cash  out- lay. 

A  communication  from  Secretary 
Emil  Holz  of  L.  U.  224,  Washington, 
D.  C,  sets  forth  the  projectionist 
point  of  view  on  this  matter  as  ex- 

pressed by  a  majority  of  his  Local 
membership;  and  it  might  be  added 

that  this  viewpoint  of  the  projection- 
ist coincides  in  many  instances  with 

the  producer's  interest.  Mr.  Holz's letter : 

In  the  interest  of  better  projection, 
we,  the  members  of  Local  224,  Wash- 

ington, D.  C,  herein  set  forth  our 
attitude  regarding  the  use  of  2000-ft. 
reels  for  sound-on-film  projection. 
We  are  therefore  calling  to  your  at- 

tention the  following  facts  as  we  see 
them. 

1.  The  beginning  and  ending  of 
reels  of  film  are  always  the  first  to 
become  scratched  and  abrased  causing 
"rain"  and  surface  noise  in  sound 

projection. In  many  cases  three  reels  could  be 
hooked  up  on  a  2000-ft.  reel  which 
would  do  away  with  one  half  or  more 
of  this  damage. 

2.  One  recent  release  on  12  reels, 
averaged  less  than  600  feet  per  reel. 
With  film  recording  this  show  could 
easily  have  been  put  on  four  2000-ft. 
reels.  With  disc  it  could  have  been 
put  on  9  reels,  if  the  producer  had 
been  inclined  to  give  the  projectionists 
who  are  unlucky  enough  to  have  to 
run  this  show  any  consideration  at  all. 

The  Human  Element 

3.  It  is  customary  in  any  enter- 
prise to  take  into  consideration  the 

human  element  and  to  remove  as  far 
as  possible  the  chances  of  error  and 
the  making  of  mistakes.  We  projec- 

tionists are  not  super  men,  and  when 
we  are  working  under  the  high  pres- 

sure conditions  existing  in  the  pro- 
jection rooms  today  the  chances  of 

making  mistakes  are  greatly  in- creased. 
The  fewer  changeovers  that  are 

necessary,  the  less  the  chances  of  for- 
getting some  little  thing  which  would 

mar  an  otherwise  smooth  show.  This 
also  applies  to  mechanical  breaks  not 

necessarily    the    fault    of    the    pro- 
jectionist. 

4.  The  theory  has  been  advanced 
that  the  exciting  lamp  should  not  be 
kept  on  for  the  period  of  time  neces- 

sary to  run  a  2000-ft.  reel ;  but  it  is  a 
known  fact  that  in  many  theatres  the 
exciting  lamp  is  kept  on  all  during  a 
show  by  orders  of  the  house  so  as  to 
keep  the  noise  of  lighting-up  out  of 
the  house.  These  lamps  are  not  ex- 

pensive and  often  last  for  months. 
This  also  goes  for  B-batteries  which 
last  much  longer. 

Take-Up  Tension 
5.  It  has  been  also  said  that  the 

take-up  strain  is  too  great  on  2000-ft. 
reels.  This  is  an  error  if  big  hub 
reels  are  used  as  a  simple  problem  in 
arithmetic  will  prove. 

On  the  other  hand,  look  at  the  out- 
fits which  still  use  small  hub  reels  on 

their  take-ups,  which  they  would  have 
to  stop  if  it  became  general  to  use 
2000-ft.  reels.  With  the  modern  ma- 

chines, which  are  mechanically  in 
good  condition,  this  is  rather  a  poor 
excuse  for  the  above  argument. 

6.  The  producer  most  active  in 
this  campaign  against  2000-ft.  reels 
has  the  least  consideration  for  the 
projectionist  of  any  of  the  producers, 
in  that  they  put  out  the  smallest  reels, 
the  most  unreliable  cue  sheets  and  the 

greatest  volume  changes  in  their  pro- 
ductions. 

They  are  now  attempting  to  take 
an  unfair  advantage  of  the  exhibitors 
and  their  public  by  sending  to  the 
houses  which  are  equipped  only  for 
disc  reproduction  and  have  no  pro- 

vision for  marking  out  sound  track  or 
enlarging  to  standard  screen  size, 
sound-on-film  prints  with  the  sound 
track  not  blocked  out  and  with  duped 
records. 

This  reflects  on  the  men  in  the  pro- 
jection room  in  the  eyes  of  the  audi- 

ence, as  we  know  from  reports  to  our 
business  headquarters. 

7.  We  further  contend  that  the 
large  reels  would  be  an  advantage  to 
the  producer  and  exchange  as  less 
leaders,  titles,  block  out  for  starting, 
etc.,  are  necessary.  Therefore  there 
is  less  shipping  weight  and  more  com- 

pact boxes. Furthermore,  if  large  reels  are 
used,  the  exchange  shipping  reels 
would  be  used  on  last  show,  as  take- 
up  reels,  and  the  film  would  be  re- 

turned reversed  and,  more  important, 
wound  flat,  doing  away  with  damage 
to  the  edges  of  the  film. 

Rewinding   Evils 

Any  man  who  has  studied  this 
problem  knows  that  more  damage  is 
caused  to  film  by  unequal  rewinding 
on  poor  shipping  reels  in  transit  than 
all  other  bad  conditions  in  the  in- 

dustry. This  condition  certainly  can- 
not be  blamed  on  the  projectionist. 

8.  We  also  wish  to  point  out  that 
the  large  reel  causes  less  damage  to 
beginnings  and  endings  of  reels.  They 
are  easier  and  quicker  to  inspect  in 
getting  ready  for  a  showing.  This 
last  would  also  apply  to  inspection  at 
the  exchange — (if  and  when  they  are 
inspected) . 

9.  Finally,  where  projection  rooms 
are  equipped  with  two  machines  there 
are  often  occasions  where  more  time 
is  needed  to  do  little  things  to  the 
equipment   or   film   than   is   available 

(Continued  on  page  40) 
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Efficient  Sound  Reproduction 
By    R.    H.    McCULLOUGH 

Supervisor  of  Projection,  Fox  West  Coast  Theatres 

MANY  projectionists
  are  now 

classed  as  technicians,  and 
rightly  so,  and  are  able  to 

keep  the  show  going  in  case  the  sound 

equipment  ceases  to  function.  How- 
ever, there  are  still  a  great  many  who 

lack  confidence  because  of  insufficient 

knowledge.  It  is  our  desire  to  furnish 
you  with  such  information  that  will  be 
of  value  and  assistance  to  you  in  keep- 

ing the  show  going  and  enabling  you 
to  make  the  proper  adjustments  to 
produce  the  best  sound  reproduction. 
Good  results  with  sound  reproducing 

equipment  may  be  had  only  by  the 
untiring  efforts  of  the  projectionist  to 
add  to  his  knowledge. 

While  we  do  not  believe  that  tele- 
vision will  be  available  for  general 

amusement  purposes  for  quite  some- 
time yet,  wide  film  is  now  nearly 

ready  for  distribution  to  theatres  on 
a  large  scale.  We  projectionists  must 
be  ready  to  handle  this  development 
with  ease  of  operation.  Stage  attrac- 

tions and  large  orchestras  have  been 
either  eliminated  or  greatly  curtailed 
in  a  majority  of  motion  picture 
theatres,  and  it  is  now  directly  up  to 
the  projectionist  to  handle  sound  pic- 

A,  mounting  plate.  C,  diaphragm  and  actuat- 
ing ceil.  Note  C-l  and  C-2,  leads  from  dia- 

phragm actuating  coil.  A  small  part  of  lead 
C-2  is  broken  off,  typical  of  many  speakers 
which  do  not  function.  B  and  D  form  tone 

chamber   for   air   pressure  waves. 

707-A  DRIVE 

7QS-A   DRIVE 

7QS-A  1MATT 

Foot 

Bp.fi,K£ 

Chart  of  W.  E.  Universal  Base  showing  711-A  drive  and  foot  brake 

ture  productions  in  such  a  manner 
that  an  audience  will  not  be  conscious 
of  the  lack  of  these  so-called  props  of 
the  show  world. 

711-A  Drive 

The  711-A  drive  is  located  in  the 
lower,  or  take-up,  magazine  on  the 
Western  Electric  universal  base.  It  is 

my  opinion  that  thousands  of  dollars' worth  of  film  has  been  damaged  as  a 
direct  result  of  certain  features  of  this 
drive.  The  purpose  of  the  drive  is  to 
eliminate  the  uneven  take-up  pull 
from  the  film  reproducing  mechanism. 
There  is  a  slack  of  two  sprocket  holes 
between  the  sound  sprocket  and  the 
take-up  sprocket  in  the  lower  maga- 

zine which  insures  an  even  and  steady 
travel  for  the  film  as  it  passes  through 
the  film  reproducing  mechanism,  which 
eliminates  flutter. 

The  manufacturers  of  the  universal 
base  have  been  advised  of  the  trouble 
which  has  been  encountered  with  the 
711-A  drive  and  the  film  damage  re- 

sulting therefrom;  but  they  have 
taken  no  steps  to  remedy  the  fault. 

However,  we  have  adopted  our  own 
expedient  to  correct  this  situation.  At 
the  present  time  the  711-A  is  installed 
in  such  a  manner  that  only  a  few 
sprocket  teeth  are  inserted  in  the  film 
sprocket  perforations  at  all  times, 
which  is  insufficient.  As  the  film 
passes  through  the  film  reproducing 
mechanism  and  over  the  take-up 
sprocket — supposing  an  over  size 
patch  passes  over  this  sprocket  and 
the  take-up  is  pulling  a  bit  too  hard 
(which  should  not  be  the  case) — the 
sprocket  perforations  will  jump  the 
sprocket  teeth  and  the  film  will  ride 
the  teeth,  with  the  result  that  a  length 
of  film — possibly  the  entire  reel — will 
be  ruined. 
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Another  angle  of  this  situation 

which  has  caused  no  little  concern  is 

that  this  take-up  sprocket  is  located 
in  the  lower  magazine,  and  while  it  is 
damaging  film  it  is  not  perceptible 
when  the  lower  magazine  door  is 
closed. 

Necessary   Changes 

There  are  three  screws  which  hold 

the  711-A  drive  in  position.  Loosen 
these  screws,  which  will  release  the 
take-up  chain  and  the  drive.  Rotate 
the  drive  to  the  next  screw  hole.  In 
order  to  make  the  drive  fit  it  is  neces- 

sai-y  to  cut  the  round  part  of  the 
casting  off  straight,  so  that  it  will  fit 
up  against  the  main  casting.  This 
can  be  done  in  a  very  short  time. 
Fasten  the  drive  in  a  vise  and  use  a 
hacksaw  to  cut  from  the  casting  that 
part  which  is  necessary. 

After  you  have  installed  the  drive 
you  will  notice  that  the  metal  film 
stripper  is  in  the  way  of  the  film 
chute;  this  will  also  have  to  be  re- 

moved and  cut,  so  that  this  stripper 
will  miss  the  film  as  it  comes  over  the 

lower  magazine  take-up  sprocket. 
After  you  have  rotated  the  drive  you 
will  notice  that  the  sprocket  idler  will 
be  rotated  one-quarter  of  a  turn  to- 

ward the  take-up  reel.  There  will  be 
nine  sprocket  teeth  inserted  in  the 
sprocket  perforations  instead  of  only 
a  few  as  was  the  case  before  the 
drive  was  rotated.  This  will  eliminate 
the  possibility  of  the  film  jumping  the 
sprocket  and  damaging  film. 

The  Foot  Brake 

Projectionists  should  never  use  the 
foot  brake  furnished  with  the  uni- 

versal base  except  in  case  of  a  film 
break  or  in  extreme  emergency.  Of 
late  there  have  come  to  my  attention 
several  instances  where  the  projec- 

tionist pushed  his  foot  down  on  the 
foot  brake  and  then  proceeded  to  for- 

get completely  about  it  until  the 
changeover  was  being  made.  Upon 
discovering  his  error  he  would  pull  the 
foot  brake  back  into  position  and  go 
ahead  with  the  show;  but  he  causes  a 
pause  between  reels  which  invites  the 
criticism  of  the  audience. 

Receiver  Troubles 

Practically  every  theatre  which  has 
Western  Electric  equipment  has  ex- 

perienced the  replacement  of  the 
555-W  receiver  unit,  and  there  has  al- 

ways been  a  question  as  to  just  what 
was  the  nature  of  the  trouble  which 
caused  the  unit  to  cease  to  function. 

Gun  shots,  cannon  shots,  bombs,  blast- 
ing and  other  effects  produced  with 

increased  volume  have  been  the  cause 
of  replacing  many  of  these  receivers. 
Audio  current  circulates  through 

the  actuating  coil,  interacted  with  a 
steady  magnetic  field,  forcing  the  dia- 

phragm in  and  out.  This  coil  is 
mounted  rigidly  on  the  diaphragm, 
which  in  turn  is  corrugated  between 
the  coil  and  the  clamped  edge  to  pre- 

vent resonance.  However,  I  have 
found  that  the  internal  connections, 
connected  to  L  No.  1  and  L  No.  2 
of  the  speech  circuit,  break  off  at  the 

terminal,  which  leaves  the  speech  cir- 
cuit open.  The  accompanying  photo- 

graph shows  leads  from  the  driving  or 
actuating  coils.  You  will  note  that 
one  of  these  leads  broke  off  in  the  same 

manner,  as  shown  at  C-2. 
Flutter 

During-  a  recent  visit  to  a  theatre 
I  noticed  a  very  bad  flutter  on  one 
sound  projector,  the  result  of  which 
was  the  absolute  ruination  of  the 

sound  reproduction.  The  projection- 
ists had  checked  the  equipment  care- 

fully in  an  attempt  to  locate  the 
source  of  the  trouble  but  their  quest 
was  unsuccessful.  After  rather  a 

lengthy  search  by  all  hands  it  was  dis- 
covered that  the  couplings  on  the 

705-A  shaft,  which  drives  the  Movie- 
tone mechanism  on  the  Western 

Electric  universal  base,  had  become 
loose.  A  general  tightening  of  this 
unit  eliminated  the  flutter. 

Disc  Noises 

Excessive  needle  scratching  is  due 
to  imperfect  recording  (over  which 
the  projectionist  has  no  control) . 
Worn  records  and  excessive  volume 
will  also  result  in  needle  noise,  or  it 
may  be  that  the  equalizer  has  been 
cut  out  of  the  reproducer  circuit. 

GREAT  care  must  be  exercised  in 
threading  the  projector  for  film 

reproduction,  otherwise  lack  of  syn- 
chronism will  be  the  result.  When 

threading  a  Simplex  projector  for  film 
reproduction,  thread  in  the  usual 
manner  with  the  exception  that  the 
loop  between  the  intermittent  sprocket 
and  lower  sprocket  should  be  such  that 
the  film  just  comes  in  line  with  the 
edge  of  the  mechanism.  For  Powers 
and  Motiograph  mechanisms  allow  a 
two-finger  loop  between  the  intermit- 

tent and  the  lower  sprocket.  There 
should  be  a  length  of  19>3  frames,  or 
14%  inches  between  the  center  of  the 
projector  aperture  and  the  light  gate 
aperture  in  the  reproducing  mechan- 

ism. In  threading  from  the  projector 
mechanism  lower  sprocket  to  the 
sprocket  of  the  reproducing  mechanism 
always  allow  the  slack  of  two 
sprocket  holes. 

Filter    Condensers 

High-voltage  filter  condensers  are 
capable  of  holding  a  charge  for  a  con- 

siderable length  of  time.  It  is  pos- 
sible, while  checking  over  the  amplifier 

and  component  parts,  that  one  may 
receive  a  severe  shock  from  one  of  the 
condensers.  A  simple  method  of 
avoiding  such  shocks  is  to  make  a 
practice  of  always  discharging  such 
condensers  before  handling  them.     To 

Component  Parts  of  the  555-W  Western 
Electric  Receiver 

A,  cover  plate.  B  is  a  screw  cap,  which  is  used 
to  protect  the  threaded  boss,  which  permits  the 
attachment  to  the  horn.  This  cap  should  always 
be  placed  on  the  receiver  unit,  when  not  attached 
to  the  horn.  C.  is  an  insulator,  which  is  placed 
between  the  clamped  edge  of  the  diaphragm  and  the 
mounting  plate.  D  is  the  field  coil,  which  energizes 
the  diaphrgam  E.  E  is  the  diaphragm  with  an 
actuating  coil.  F,  damping  plug,  which  fits  over 
front  of  mounting  plate.  G,  complete  555-W  re- 

ceiver ready  for  installation.  H,  main  casing.  I, 
plate  upon   which   is  mounted   the  diaphragm. 

eliminate  the  possibility  of  shocks, 
take  a  screwdriver  or  any  other  metal 
conductor  and  short  both  terminals, 
which  will  discharge  the  condenser. 
The  management  of  one  theatre 

complained  that  the  volume  secured 
with  disc  was  so  much  louder  than 
that  with  film  on  both  projectors.  We 
assumed,  of  course,  that  at  this  stage 
of  sound  reproduction  work  every 

projectionist  manifested  an  active  in- 
terest in  securing  information  on  his 

equipment  and  that  he  would  never 
neglect  to  do  those  things  which  are 
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THEATRE  HORN  CONTROLS 
THEATRE  HORN  KEYS 

OUTPUT  CONTROL  PANEL 

PLATE  CURRENT    METER- 

CAIN    CONTROL' (USE  IN  EMERGENCY  ONLY) 

41 -A  AMPLIFIER 

WESTERN  ELECTRIC  205  TYPE 
VACUUM  TUBES  (AMPLIFIER! 

42-A  AMPLIFIER 

WESTERN  ELECTRIC  211  TYPE 

VACUUM  TUBES  (AMPLIFIER) 

43-A  AMPLIFIER 

MONITOR     HORN    CONTROL 

MONITOR    HORN    KEY 

INPUT    KEY 

FILAMENT  CURRENT  METER 

FILAMENT  CONTROl 

PLATE    CURRENT  PUSH   BUTTONS 

-THREE  WESTERN  ELECTRIC  239  TYPE 
VACUUM  TUBES  C  UNDER  COVER) 

FILAMENT    KEY 

WESTERN  ELECTRIC   20STYPE 
VACUUM  TUBES  I  RECTIFIER  I 

: — PLATE  CURRENT  METER 

; — STARTINC  SWITCH 

—PLATE  CURRENT  METER 

— WESTERN  ELECTRIC  211  TYPE 

VACUUM   TUBES  (RECTIFIER) 

— STARTINC   SWITCH 

W.  E.  2-S  system  which,  except  for  43-A  amplifier  at  bottom,  is  same  as  1-S  panel 

now  regarded  as  the  veriest  funda- 
mentals of  sound  picture  work.  In 

this  particular  case,  however,  I  was 
surprised  to  find  both  excited  lamps 
very  dirty  and  not  focussed  properly; 
besides,  oil  had  completely  covered  the 
front  lens  of  the  Movietone  lens  as- 
sembly. 

There  is  absolutely  no  excuse  for 
the  existence  of  such  conditions. 

If  the  reading  on  the  synchronous 
motor  control  box  meter  does  not  stay 

within  specified  limits,  check  the  pro- 
jector mechanism  immediately,  and 

also  the  working  parts  of  the  driving 
attachment.  Excessive  friction  at 
some  point  in  the  mechanism  will 
cause  the  meter  reading  to  read  high 
on  A.  C,  or  too  low  on  D.  C.  See  that 
the  projector  working  parts  are 
lubricated   at  regular   intervals. 

Checking  Discs 

One  of  the  most  important  duties  of 
the  projectionist  is  the  checking  of 
records.  If,  despite  the  fact  that  the 
record  is  all  right,  the  needle  jumps 
the  groove,  check  the  reproducer  to 
see  that  it  is  tracking  properly.  On 
many  occasions  it  has  been  found  that 
the  reproducer  was  dragging  the 
record.  Under  these  conditions  try  a 
new  needle;  if  the  trouble  persists, 

block  up  the  reproducer  arm  by  in- 
serting a  small  piece  of  rubber  eraser 

between  the  under  side  of  the  arm  at 
the  rear  end  and  pivot  base,  so  as  to 

raise  the  reproducer  clear  of  the 
record  and  allow  it  to  swing  freely. 

Test  amplifier  equipment  daily  be- 
fore starting  the  show.  After  the 

amplifier  has  been  turned  on,  test  the 

disc  pick-up  by  rubbing  the  needle 
lightly  with  the  finger.  This  sound 
should  be  clearly  heard  in  the  monitor 
horn.  In  testing  the  film  pick-up,  see 
that  the  exciter  lamp  filament  current 
is  at  proper  value.  Remove  the  light 
gate.  Move  the  finger  up  and  down 
across  the  light  beam.  Every  time 
this  is  done  a  click  should  be  heard 

in  the  monitor  horn.  Test  each  pro- 
jector in  the  same  manner. 

Line  Testing 

Never  use  a  battery  and  buzzer  to 
test  lines  for  opens  or  shorts  in  am- 

plifier or  reproducing  circuits,  as  this 

may  upset  the  magnetic  character- 
istics of  the  coils.  Use  a  head  set  to 

test  amplifier  circuits.  Before  remov- 
ing the  rear  cover  of  any  amplifier 

panel  be  sure  to  turn  off  the  power 

and  keep  it  off  until  the  cover  is  re- 

placed. 
If  the  observer's  equipment  does  not 

function,  and  if  either  the  observer 
or  projectionist  is  unable  to  hear  each 
other,  or  if  the  buzzer  is  weak  or  in- 

operative, make  sure  that  the  batteries 
are  in  good  condition.  The  battery 
box  may  be  opened  by  loosening  the 
screw  in  the  cover. 

Use  of  Footage  Counter  To 
Maintain  Synchronism 

By  Chaeles  P.  Wide 
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WHEN  running  Vitaphone  dia- logue subjects,  should  the  film 
tear  at  or  above  the  top  feed  sprocket, 

synchronism  is  destroyed.  The  dam- 
aged film  must  be  replaced  by  the 

exact  number  of  frames  which  have 
been  cut  out  and  it  is  also  necessary 
to  again  start  from  the  beginning  of 
the  reel,  unless  the  break  occurs  near 
the  end  of  the  reel,  in  which  case  the 
rule  is  to  proceed  right  along  with 
the  next  reel.  All  this  trouble  may 

be  avoided  by  means  of  a  small  out- 
lay for  a  footage  revolution  counter 

for  each  projector.  In  fact,  many 
theatres  now  have  every  projector  so 

equipped. The  procedure  in  threading  is  as 
follows:  turn  handwheel  until  trigger 
on  footage  counter  has  completed  its 
register,  with  no  lap-over.  Now  clear 
the  footage  dial  until  all  figures  are 
at  zero.  The  film  is  now  threaded 
with  the  starting  mark  at  the  aper- 

ture, and  needle  is  at  starting  mark 
on  the  disc. 

Match  Frames  with  Counter 

We  know  that  Vitaphone  film  is 
marked  with  footage  numbers  every 
16  frames  and  that  the  starting  frame 
is  #0.  It  is  evident  that  when  footage 
recorder  shows  1,  the  film  will  corres- 

pond with  it  by  the  footage  ttl  printed 
on  its  edge,  and  as  long  as  the  reel 
has  exactly  16  frames  to  each  printed 
number,  this  relation  will  always  be 
maintained. 

Should  the  film  tear  above  the  top 
sprocket,  proceed  as  follows:  douse 
the  light  and  bring  down  the  fader. 
Use  the  foot  brake  to  stop  the  ma- 

chine. Do  not  touch  the  record  or 
tone  arm.  Turn  handwheel  until  the 
trigger,  or  footage  counter,  has  just 
completed  its  register  of  an  additional 
foot.  Read  the  total  footage  on  the 
counter  dial  and  find  the  correspond- 

ing number  on  the  edge  of  the  film. 
The  frame  opposite  this  number  is 
to  be  threaded  in  position  in  the 

aperture. Under  these  conditions  it  will  be 
possible  to  maintain  synchronism 
even  in  the  event  of  a  break. 

British  Patent  Trend 

During  1928  and  1929,  256  patents 
have  been  granted  in  Great  Britain 
for  devices  connected  with  films.  Of 
these  52  deal  with  color,  57  with 
sound,  21  with  stereoscopic  processes, 
8  with  continual  motion,  10  with 

safety  devices,  9  cover  the  construc- 
tion of  new  machines,  5  refer  to  new 

processes  for  the  production  of  films, 
30  with  processes  for  perfecting  such 
material  and  the  rest  deals  with  mis- 

cellaneous inventions  connected  with 
motion  pictures. 
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Equipment  Troubles    and    Maintenance 
By  C.  R.  Travis 

IN  this  installment  we  shall 
analyze  the  amplification  units, 
a  sound  reproducing  apparatus 

and  shall  consider  the  electrical 
actions  which  take  place  behind  the 
amplifier  panels  and  inside  the 
vacuum  tubes.  We  often  hear  the 
vacuum  tube  cited  as  the  heart  of 
the  amplifier,  but  from  this  point  on 
the  information  given  on  this  high- 

ly important  unit  has  generally  been 
a  mass  of  confusing  terms  and  in- 

tricate figures.  The  following  step- 
by-step  analogous  explanation  seems 
to  the  writer  to  be  the  best  method 
of  explaining  the  action  of  a  vacuum 
tube. 

Pick  up  any  vacuum  tube  that  you 
happen  to  have  at  hand  which  is  not 
coated  on  the  outside  and  which  is 
so  designed  that  all  the  elements  are 
clearly  visible.  You  will  note  that 
the  filament  is  in  the  mechanical 
center  and  is  the  part  that  glows 
when  a  current  is  applied.  Some 
filaments  are  nearly  a  loop;  others 

assume  a  "V"  shape,  helical  or  an 
inverted  "W."  Fig.  1  shows  some 
of  the  various  forms  this  important 
part  of  the  tube  assumes. 

Tube  Filaments 

All  filaments  are  for  only  one  pur- 
pose: to  heat  some  electron-emitting 

material  to  a  temperature  at  which 
it  mil  throw  off  electrons.  There  is 
nothing  particularly  alarming  about 
the  term  electron.  It  designates 
merely  a  minute  particle  of  electricity 
that  is  thrown  off  by  the  coating  on 
the  filament.  With  proper  filament 
design  it  is  possible  to  have  these 
minute  particles  of  electricity  (elec- 

trons), thrown  off  at  the  rate  of  bil- 
lions per  second.  Considering  that 

the  filament  is  a  small  ball  suspended 
in  a  vacuum  the  electrons  naturally 
would  leave  it  in  all  directions.  These 
small  particles  travel  with  the  speed 
of  light,  or  at  the  rate  of  186,000 
miles   per   second. 

It  is  a  fundamental  law  of  nature 
that  electrons  are  always  negative 
in  polarity.  Many  will  recall  the 
grammar  school  physics  experiment 
in  which  two  bar  magnets  are  placed 
in  various  positions  and  it  is  even- 

tually determined  that  unlike  poles 
attract  each  other  and  that  like  poles 
repel  each  other.  It  is  also  a  fun- 

damental law  that  electrons  will  re- 
spond to  the  laws  of  magnetism. 

Thus  we  can  expect  that  if  we  place 
a  body  containing  a  positive  charge 

1 
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Fig.  2.    Types  of  plates 

Fig.  1.  Three  filaments;  Fig.  4.  Two  grids 

somewhere  in  the  vicinity  of  these 
flying  bits  of  negative  electricity  the 
latter  will  be  attracted  to  it;  and  if 
we  place  a  negatively-charged  body  in 
their  vicinity,  they  will  be  repelled from  it. 

Once  more  looking  at  our  vacuum 
tube  we  see  farthest  away  from  the 
filament  a  solid  metal  disc  or  square 
known  as  the  plate.  Other  shapes 
are  illustrated  in  Fig.  2.  This  in- 

variably appears  on  both  sides  or  in 
the  form  of  a  cylinder  completely 
surrounding  the  other  elements  in 
the  tube.  The  plate  of  the  tube  is  the 
part  that  contains  the  positive 
charge.  Therefore,  we  can  expect 
that  the  plate  will  collect  the 
majority  of  the  electrons  thrown  off 
by  the  coating  on  the  filament  inas- 

much as  the  negatively-charged 
electrons  and  the  positively-charged 
plate  will  set  up  a  mutual  attrac- 

tion for  each  other.  The  next  ques- 
tion to  consider  is,  how  can  the  plate 

be   made  positive?     Quite   simple. 
Suppose  that  we  take  a  battery  of 

any  voltage  and  connect  its  positive 
terminal  to  the  plate  of  the  tube,  and 
its  negative  terminal  to  some  point 
on  the  filament  of  the  tube.  Then  the 
plate  becomes  positive  with  respect 
to  the  filament.  Fig.  3  shows  the 
principle  involved.  It  is  precisely 
the  same  thing  as  making  one  carbon 
of  your  arc  lamp  positive  and  the 
other  negative.  Now  assuming  that 
the  filament  of  our  vacuum  tube  is 

lighted  and  that  its  coating  is  emit- 
ting electrons  which  are  being  at- 

tracted to  the  plate  due  to  the  posi- 
tive charge  being  placed  there  by  a 

battery.  The  stream  of  electrons 
have  the  property  of  acting  similar 
to  any  conductor  of  electricity — that 
is,  they  will  replace  a  wire  or  the 
electrolyte  of  a  storage  battery  or 
any  of  the  hundreds  of  conductors 
of  electricity. 

Controlling    the    Current 

Without  the  gasses  generated  in 
the  flame  of  an  arc  lamp  the  circuit 

is  open,  is  it  not?  Likewise,  with- 
out the  flow  of  electrons  between  the 

filament    and    plate    of    the    vacuum 

tube  the  circuit  between  the  plate 
and  filament  of  the  tube  will  be  open 
and  no  current  will  flow  in  the  bat- 

tery circuit  that  is  connected  to  the 
plate  (Fig.  3).  Also,  we  must  accept 
as  fact  that  a  change  in  the  number 
of  electrons  flowing  between  the  fila- 

ment and  plate  of  the  tube  will 
change  the  resistance  of  this  gap, 
and  we  can  then  expect  a  change  in 
the  amount  of  current  flow.  Thus, 
with  more  electrons  we  can  expect 
that  the  resistance  will  be  lowered 
with  a  resulting  increase  in  current 
in  the  plate  circuit;  with  fewer  elec- 

trons flowing  the  resistance  will  be 
increased  with  a  lowering  of  the  cur- 

rent in  the  plate  circuit.  It  is  logical 
to  assume,  then,  that  if  we  can  dis- 

cover a  method  of  controlling  the 
electron  flow,  we  can  control  the 
amount  of  current  flowing  from  the 
plate  to  the  filament. 

It  was  previously  stated  that  elec- 
trons would  respond  to  the  funda- 

mental law  of  magnets.  Suppose 
that  we  place  some  type  of  body 
between  the  filament  and  plate  of  our 
vacuum  tube  on  which  we  can  place 
a  charge  of  some  type.  Obviously, 
any  type  of  solid  body  is  out  of  the 
question  due  to  the  fact  that  there 
would  be  no  chance  for  the  electrons 
to  obtain  their  objective  of  reaching 
the  plate  except  by  some  devious 
route.  The  structure  must  therefore 
be  some  type  of  grille  work.  Those 
commonly  used  are  represented  in 
Fig.  4,  in  which  a  number  of  small 
wires  are  assembled  on  a  frame  of 
some  type  and  in  such  a  manner  as 
to  place  themselves  between  the  fila- 

ment and  the  plate  of  the  tube.     If 

WI'I'P 
Fig.  3 
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Fig.  5.     Symbols 

on  this  grille,  or  grid,  we  place  a 
negative  charge  we  can  expect  that 

some  of  the  electrons  are  going-  to  be 
repelled  back  to  the  filament,  and 
that  if  we  increase  this  negative 
charge  sufficiently  we  shall  be  able 
to  force  all  of  the  electrons  back  to 
the  filament  and  none  will  reach  the 

plate. 
We  showed  previously  that  by  con- 

trolling- the  number  of  electrons 
flowing-  between  the  filament  and 
plate  of  the  tube  we  could  control 
the  current  flowing  in  the  plate  cir- 

cuit, so  that  we  now  have  a  completed 
three-element  vacuum  tube.  We 
must  also  accept  as  fact  that  for  a 

given  chang-e  in  the  charge  on  the 
grid  circuit,  there  will  be  a  propor- 

tionate and  definite  change  in  the 
electron  flow  and  a  resulting  pro- 

portionate and  definite  change  in  the 
flow  of  current   in  the   plate   circuit. 

Definition    of    Terms 

Definition  of  common  terms  used  is 
as  follows: 

"A"  battery,  or  filament  supply: 
The  battery  or  generator  or  trans- 

former used  to  supply  the  voltage 
and  current  to  light  the  filaments  of 
the  vacuum  tubes.  It  is  dependent 
for  its  values  upon  the  type  of  tube 
used.  The  current  that  flows  in  the 
filament  of  the  vacuum  tube  is  known 

as  the  filament  current,  or  "A"  cur- rent. 

"B"  Supply,  or  plate  battery: 
The  battery  applied  to  the  plate  of 
the  tube  is  known  as  the  "B"  bat- 

tery and  may  be  supplied  by  batter- 
ies, a  generator,  or  power  pack.  The 

current  that  flows  between  the  plate 
and  filament  is  known  as  the  space 
current  or  plate  current  or  current  in 
the  plate  circuit. 

"C"  Battery:  The  battery  in  the 
grid  circuit  of  the  tube  is  known  as 
the  "C"  battery  and  is  usually  sup- 

plied by  a  battery  but  is  sometimes 
supplied  from  a  power  pack.  The 
emission  of  electrons  by  the  heated 
coating  of  the  filament  is  known  as 
the  emission  of  the  tube  and  should 
be  standard  within  permissible  limits 
for  all  tubes   of  the   same  type. 

It  would  be  well  to  remember  the 
above  definitions  so  that  you  will  be 
familiar  with  the  terms  commonly 
employed  in  all  amplifier  work. 

Vacuum    Tube    Circuit 

We  will  now  try  to  find  a  use  for 
this  completed  three-element  vacuum 
tube  and  try  to  assemble  it  in  a  cir- 

cuit that  will  be  of  some  use  to  us. 
Let  us  consider  Fig.  6  and  remove 
the  transformers  from  either  end  of 
the  drawing  and  connect,  as  shown 
by  the  dotted  lines,  the  points  1  and 
2,  and  3  and  4.  You  will  notice  that 

the  vacuum  tube  represented  therein 
shows  the  grid  in  its  natural  position 
between  the  plate  and  filament.  The 
drawing  shows  the  various  batteries 
connected  in  a  simple  form.  You 
will  note  that  by  changing  the  value 
of  the  "C"  battery  one  is  able  to 
make  the  grid  either  more  or  less 
negative  with  respect  to  the  filament 
and  thus  control  the  electron  flow. 
However,  this  is  a  purely  mechani- 

cal affair  and  is  of  no  use  whatso- 
ever for  the  purposes  we  have  in 

mind.  So  we  must  proceed  a  little 
further  along  the  line  of  research 
and  find  out  still  other  facts. 

Suppose  that  we  have  a  wave  like 
that  shown  in  Fig.  7,  derived  from 
a  generator,  a  magnetic  pickup,  a 
photo  electric  cell  or  any  other 
source.  It  is  apparent  that  the  wave 
starts  out  at  a  point  that  has  zero 
voltage  and  ascends  until  it  reaches 
some  maximum  point  (in  this  case, 
positive  three  volts),  and  then  returns 
to  zero  and  continues  in  the  opposite 
direction  until  it  reaches  some  point 
(maximum  in  this  case,  three  volts 
negative),  and  then  returns  to  zero. 
This  completes  one  of  those  mystify- 

ing actions  known  as' a  cycle.  It  may be  of  any  frequency.  That  is  to  say, 
it  may  do  this  several  thousand  or 
hundreds  of  thousands  of  times  per 
second  or  it  may  do  it  only  once  in 
an  hour,  but  it  has  gone  to  the  posi- 

tive side  of  some  zero  mark  and  re- 
turned only  to  go  in  the  opposite 

direction  and  return.  The  number 
of  times  that  this  happens  per  second 
determines  its  frequency.  Thus  a 
one  hundred  cycle  note  would  perform 
this  operation  one  hundred  times  per 
second. 

Application  to  Grid 
Assuming  that  we  have  this  hun- 

dred cycle  note  in  the  form  of  elec- 
trical energy  on  a  pair  of  wires, 

how  can  we  apply  it  to  the  grid  of 
the  vacuum  tube  so  that  we  can 
obtain  the  benefit  of  the  voltage 
change  that  exists?  Let  us  ter- 

minate pur  pair  of  wires  in  the 
primary  of  a  transformer,  the  im- 

pedance, or  alternating  current  re- 
sistance of  which  will  closely  match 

that  of  the  source  of  energy.  With 
this  condition  met  we  will  have  the 
greatest  possible  transfer  of  energy. 
Likewise,  the  impedance  of  the 
secondary  of  the  transformer  must 
approximate  that  of  the  grid  of  the 
tube.  Now  let  us  remove  the  straps 
that  we  placed  on  1  and  2,  and  3 
and  4  of  Fig.  6,  and  in  their  place 
connect    the    secondary    of    the    input 
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transformer,  as  shown  by  the  dotted 
lines,  to  terminals  1  and  2  and  the 
primary  of  the  output  transformer 
to  the  terminals  3  and  4. 

Let  us  consider  that  the  value  of 

our  "C"  battery  in  this  case  is  4 
volts,  so  that  when  our  superimposed 
wave  is  on  zero  the  applied  voltage 
to  the  grid  is  4  volts  negative.  Now 
let  us  assume  that  the  wave  has 
started  up  and  that  it  has  reached 
the  point  of  -4-  1  volt  on  Fig.  7. 
Assuming  that  the  transformer  we  are 
using  is  of  1  to  1  ratio,  or,  that  for 
1  volt  induced  in  the  primary  there 
will  be  one  volt  induced  in  the 

secondary,  we  will  now  have  an  ad- 
ditional charge  placed  on  the  grid  of 

positive  1  volt.  If  we  add  this  new 
potential  to  that  of  the  potential  (4 

volts  negative) ,  applied  by  the  "C" 
battery,  we  find  that  we  have  a  nega- 

tive charge  of  only  3  volts  applied 
to  the  grid  of  the  tube.  Assume 
again  that  our  source  of  potential 
has  reached  its  positive  maximum  of 
3  volts,  and  by  like  arithmetic  we 
find  that  the  grid  potential  has  now 
only   a  negative   potential   of   1   volt. 

The  same  remains  true  as  the  ex- 
ternal potential  returns  to  zero.  As 

it  descends  towards  its  maximum 
negative  we  find  that  the  grid 
gradually  becomes  more  negative. 
Thus,  at  1  volt  negative  of  the  ex- 

ternal potential  we  find  that  the 
grid  becomes  5  volts  negative  due  to 
the  additional  4  volts  negative  of  the 
"C"  battery,  and  when  the  external 
potential  reaches  the  maximum  nega- 

tive value  of  3  volts,  the  grid  becomes 
a  total  of  7  volts  negative.  Thus  our 
outside  source  of  potential  is  being 
made  to  apply  itself  to  the  grid  of 
the  vacuum  tube  and  we  know  that 
this  change  in  the  grid  potential  will 
affect  the  number  of  electrons  flow- 

ing between  the  plate  and  filament 
and  that  the  current  will  change  in 
the  plate  circuit  as  a  result. 

Use    of  Transformers 

Therefore  we  have  only  to  devise 
a  way  of  obtaining  the  benefit  of  this 
current    change.       If    we    take    this 

TfinfiSFORtieft . 
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Fig.  6.    Evolution  of  simple  coupling 
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changing  current  through  the  pri- 
mary winding  of  the  transformer 

represented  in  Fig.  6,  as  connected 
to  the  terminals  3  and  4,  and  remove 
the  strap,  then  the  current  will  be 
forced  to  travel  through  this  wind- 

ing, and  we  can  expect  to  receive 
electric  energy  of  the  same  wave 
form  as  was  introduced  into  the 
primary  of  the  transformer  in  the 
grid  circuit.  The  amount  of  ampli- 

fication received  at  the  output  is  de- 
pendent upon  the  turns  ratio  of  the 

input  transformer  and  the  gain,  or 
amplification  factor,  of  the  tube  used. 

Inasmuch  as  the  grid  action  of  the 
tube  is  not  dependent  upon  the  cur- 

rent supplied  but  only  upon  the  im- 
pressed voltage,  it  is  customary  to 

use  a  step-up  transformer  or  one  that 
will  increase  the  voltage  at  the  ex- 

pense of  the  current.  Thus,  a  3  to 
1  transformer  ratio  would  raise  the 
original  maximum  voltage  change  of 
6  volts  to  18  volts  (-(-  3  to  zero  to 
—  3  volts  being  a  6  volt  change), 
and  supply  this  voltage  to  the  grid 
circuit  of  the  tube.  Transformers 
with  a  ratio  of  more  than  3  to  1 
are  not  generally  used  due  to  their 
inability  to  accurately  hold  the  im- 

pressed wave  shape  throughout  the 
frequency  band  required  for  audio 
work. 
The  gain  within  the  tube  itself 

varies  with  the  design,  which  ac- 
counts for  the  variation  in  the  num- 

bers and  types  of  tubes  that  an 
amplifer  contains.  Screen  grid  tubes 
give  an  amplification  factor  of  about 
50,  but  due  to  the  type  of  circuit  re- 

quired for  their  use  actually  give 
considerably  less  than  that  in  over- 
results.  The  average  gain  of  tubes 
used  in  audio  work  is  in  the  neigh- 

borhood of  3  to  4.  So  that  our  trans- 
former (if  we  use  a  3  to  1  ratio),  has 

raised  the  voltage  impressed  on  the 
grid  of  the  tube  to  3  X  6,  or  18  volts. 
Considering  the  amplification  factor 
of  the  tube  to  be  4,  the  tube  itself 
has  raised  the  voltage  4  times  more, 
or  a  total  of  72  volts. 
When  losses,  inefficiency  and  other 

considerations  enter  into  the  problem 
the  above  is  not  quite  accurate,  but 
it  is  close  enough  for  a  rough  ap- 

proximation as  to  how  the  system 
gives  gain.  Thus  we  see  that  re- 

gardless of  frequency  the  output  of 
the  tube,  so  long  as  it  is  within  the 
band  that  the  transformers  will  pass 
faithfully,  is  going  to  have  the  same 
wave  shape  as  the  impressed  wave 
and  of  much  greater  amplitude.  One 
tube  and  its  associate  coupling  is 
known  as  a  stage  of  amplification. 

Gain   vs.   Delivered  Energy 

A  very  common  error  is  that 
of  confusing  the  gain  of  an  ampli- 

fier with  the  amount  of  energy  it  is 
capable  of  delivering.  For  example, 
there  is  virtually  as  much  gain  in  a 
photo  electric  cell  amplifier  as  there 
is  in  a  large  theatre  amplifier,  but 
the  power  outputs  are  as  far  apart 
as  are  the  outputs  of  a  magnetic 
pickup  and  a  photo  electric  cell.  As 
a  matter   of  fact,   the   only   purpose 

served  by  the  photo  electric  cell 
amplifier  is  that  of  raising  the  output 
of  the  cell  to  the  level  of  the  output 
of  a  magnetic  type  pickup. 

Thus,  we  have  tubes  with  low  cur- 
rent consumption  in  both  filament 

and  plate,  but  which  have  a  high 
amplification  factor  to  raise  the  volt- 

age of  the  outputs  from  microvolts 
(millionths  of  a  volt),  to  the  50  or 
60  volts  necessary  to  satisfactorily 
operate  the  power  tubes  that  finally 
deliver  the  energy  to  the  speakers  in 
the  form  of  heavy  current  changes  at 
comparatively  low  voltages. 

Efficiency  Considerations 

The  number  of  stages  required, 
the  types  of  tubes  to  use,  and  the 
types  of  coupling  between  stages  is 
dependent  upon  the  task  which  has 
to  be  performed  and,  let  us  not  for- 

get, the  amount  of  skill  and  money 
available.  The  results  obtained  are 

contingent  upon  the   same  considera- 

tions. Whether  or  not  an  amplifier 
will  faithfully  reproduce  a  change 
in  voltage  of  one  microvolt  (0.000,- 
001)  and  raise  it  to  a  value  of  pos- 

sible 100  volts  at  any  frequency 
within  the  audible  range  constitutes 
the  problem.  There  is  not  such  an 
amplifier  in  existence  today  that  will 
do  it  that  lends  itself  to  commercial 
application.  The  human  ear  is  far 
from  perfect  and  engineers  are  given 
a  fair  range  of  error  to  work  in. 
Some  amplifiers  are,  of  course,  in- 

ferior to  others.  There  is  room  for 
improvement  in  the  best  and  it  is  the 
hope  of  all  engineers  that  they  may 

some  day  build  "The  Perfect  Ampli- 

fier." 

Additional  couplings  with  the  ex- 
planation of  their  functions  and  ad- 
vantages together  with  amplifier 

troubles  will  be  put  in  terms  that 
are  understandable  by  all  of  us  in 
the  next  installment  issue. 

(To  be  Continued) 

Remote  Volume  Control 

THE  presentation  of  "Rio  Rita"  by Radio  Pictures,  Inc.,  at  the  Earl 
Carroll  Theatre,  Broadway,  New 

York,  was  marked  by  a  radical  de- 
parture from  custom  in  the  matter  of 

regulating  the  volume  of  the  accom- 
panying sound.  Volume  control  on 

this  picture  was  transferred  from  the 

projection  room  to  a  spot  on  the 
orchestra  floor,  and  an  extra  man  (at 

road  scale),  was  delegated  to  the  work 
of  manipulating  a  special  fader  which 
had  been  installed.  This  extra  man 

did  nothing  but  control  the  volume, 
as  did  his  alternate  on  the  second 

shift.  The  results  obtained  with  this 

presentation  are  understood  to  have 

met  with  glowing  approval  by  Radio 

New  International  Charter 

At  the  recent  meeting  of  the  Ex- 
ecutive Council  of  the  American  Fed- 
eration of  Labor,  held  at  the  Royal 

York  Hotel,  Toronto,  Canada,  Inter- 
national President  Canavan  appeared 

before  the  Council  and  requested  that 
the  title  of  the  organization  be 

charged  from  the  International  Alli- 
ance of  Theatrical  Stage  Employes  to 

the  International  Alliance  of  The- 
atrical Stage  Employes  and  Moving 

Picture  Machine  Operators  of  the 
United  States  and  Canada. 

Under  date  of  November  8th,  1929, 
Secretary  Frank  Morrison  advised 
that  the  request  for  a  change  of  title 
of  the  organization  had  been  favorably 
acted  upon  by  the  Executive  Council 
of  the  American  Federation  of  Labor. 
The  new  charter  has  been  issued  and 
the  records  of  the  American  Federa- 

tion of  Labor  changed  accordingly. 

Pictures  officials,  and  it  is  not  unlikely 
that  the  same  course  will  be  followed 

in  subsequent  "big  picture"  runs. 
Writing  in  a  recent  issue  of  Zit's theatrical  weekly,  Epes  W.  Sargent 

had  the  following  to  say  anent  this  in- 
novation in  sound  picture  presenta- tion: 

"...  Because  the  motion  picture 
always  has  been  projected,  the  mis- 

take has  been  made  of  expecting  the 
sound  to  come  from  the  same  source. 
Two  men  may  be  employed,  but  they 
work  in  the  projection  room.  Most  of 
them  are  given  a  rehearsal  of  a  new 
show,  and  are  provided  with  the  fader 
numbers  required  in  an  empty  house. 
They  are  supposed  to  change  these 
numbers  as  the  house  fills,  requiring 
an  amplification  of  the  volume  to  meet 
the  increased  sound  absorption. 

Selective  Picture  Taste 

"It  is  very  proper  to  entrust  the 
projectionist  with  the  mechanical  re- 

production of  sound.  This  lies  in  his 
province  .  .  .  but  it  is  somewhat 
stupid  to  expect  him  to  give  the  best 
sound  reproduction  while  he  stays 
cooped  up  in  the  small  room,  judging 
the  effect  in  the  auditorium  by  the 
often  indifferent  tone  coming  from 
the  monitor  horn  .  .  . 

"We  are  approaching  the  point 
where  the  public  is  becoming  selective 
...  It  must  be  good  sound,  with  an 
avoidance  of  breaks  in  volume,  in- 

terruptions in  continuity,  and  coarse- 
ness of  tone.  .  .  . 

"It  must  be  delivered  to  the  audi- 
torium properly,  and  this  cannot  in- 

telligently be  done  from  the  projection 
room.  The  fading  should  be  done  by 
remote  control  from  the  auditorium. 

It  may  mean  one  or  perhaps  two  ad- 
ditional salaries,  but  the  additional  ex- 

pense is  worth  while." 
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The  New  Super  Simplex 
By  Herbert  Griffin 

PROJECTORS  are  the  heart
  of 

any  projection  room,  sound  re- 
producing apparatus  notwith- 

standing, thus  any  important  advance 
by  projector  manufacturers  is  of 
paramount  interest  to  everyone  in  the 
projection  field.  A  real  contribution 
to  projection  engineering  has  just 
been  made  by  International  Pro- 

jector Corp.  with  the  introduction 
of  the  new  Super  Simplex  projector. 

This  development  embodies  many  sug- 
gestions by  projectionists,  as  is  usual 

with  any  important  projection  equip- 
ment improvement.  Herbert  Griffin, 

who  was  actively  identified  with  the 
plans  for  and  production  of  this  new 
Simplex,  contributes  in  the  following 
pages  a  detailed  description  of  this 
new  apparatus. — -The  Editor. 

Oiling   System 

The  simplest  and  yet  most  efficient 
oiling  system  now  forms  part  of  the 
Super  Simplex  main  frame  assembly. 
All  bearings  in  the  frame  are  now 
reached  by  means  of  oil  tubes  con- 

veniently located  on  the  gear  case  side 
of  the  mechanism,  see  A,  Fig.  1.  There 
is  but  one  bearing  which  has  a  direct 
oil  hole  on  this  side  of  the  apparatus; 
this  oil  hole  is  for  the  lubrication  of 
the  rear  bearing  of  the  shutter  shaft 
and  is  shown  at  C,  Fig.  1.  Do  not 
overlook  this  oil  hole  when  oiling  the 
mechanism. 

All  oil  tubes  but  one  are  plainly 
visible  upon  opening  the  mechanism 
door  on  the  gear  enclosure  side  and 
no  further  instruction  with  regard  to 
them  is  necessary,  except  to  state  that 
all  oil  tubes  which  are  immediately 
visible  should  receive  oil  at  least  once 
a    day.      The    visible    oil    tubes    have 

NOTE:- SPECIAL  DOORS 
AND  MAIN  DRIVE  GEAR 
ARE  SUPPLIED  WHEN 

RCA  SOUND  EOUIPMENT 

USED 

within  them  a  wick  which  reaches  the 
bearing  and  a  few  drops  placed  within 
the  tubes  each  day  will  be  more  than 
sufficient  to  take  care  of  proper  lubri- 

cation. Be  careful  to  note  that  one  of 
these  tubes  comes  out  through  the  top 
of  the  mechanism. 

Oiling  Intermittent  Casing 

The  one  oil  tube  which  is  not  im- 
mediately visible  is  that  which  carries 

oil  directly  into  the  intermittent  case 
and  there  is  no  wick  in  this  particular 
tube.  The  procedure  for  placing  oil  in 
the  intermittent  casing  is  as  follows: 

(a)  Set  the  framing  handle  to  the 
position  which  brings  the  red  line  on 
the  oil  sight  to  a  horizontal  position. 

(b)  In  the  shutter  shaft  support 

NOTE  THIS  STUD  IS  TO 
RECEIVE  THE  IDLER  ROLLER 

SPINDLE  USED  IN  CONNECTION 
WITH  WESTERN  ELECTRIC 

SOUND  SYSTEM.  STRIPPER  PLATE 

SHOULD  BE  REMOVED  WHEN 

IDLER  ROLLER  15  SUBSTITUTED. 

Fig.  1 

casting,  E,  Fig.  1,  just  above  the  fly- 
wheel of  the  intermittent  movement, 

there  will  be  found  a  window  or  hole 
milled  through  the  casting  through 
which  can  be  seen  a  portion  of  the 
shutter  shaft.  Just  in  front  of  the 
shutter  shaft  is  the  oil  tube,  B,  Fig. 
1,  leading  to  the  intermittent  casing. 
This  oil  tube  can  be  reached  in  one 

position  only — this  position  is  ob- 
tained by  moving  the  framing  handle 

as  before  directed.  Enough  oil  should 
be  inserted  through  this  tube  to 
bring  the  level  in  the  oil  case  up  to 
the  red  sight  line,  and  no  more. 

[Note:  The  above  instructions  with 
regard  to  the  level  of  the  oil  in  the 
intermittent  case  apply  only  when  the 
machine  is  level.  Judgment  must  be 
used  by  the  projectionist  when  the 
projector   is   operating   at   an   angle.] 

There  are  other  minor  oil  holes 
which  should  receive  oil  occasionally, 
two  which  provide  lubrication  to  the 

bearing-s  of  the  "Film  Gate"  opening 
shaft,  one  which  provides  lubrication 

to  the  rear  bearing  of  the  "Frame" 
shaft  and  two  which  provide  lubrica- 

tion to  the  bearing  of  the  "Shutter 
Adjusting  Shaft."  The  latter  oil  holes 
will  be  found  beneath  the  framing 
lamp  assembly.  The  only  other  oil  hole 
on  the  mechanism  is  the  one  supplying 

oil  to  the  outer  bearing  of  the  inter- 
mittent sprocket  and  this  bearing  is 

oiled  through  the  ball  oilcap,  D,  Fig.  2, 
in  exactly  the  same  manner  as  in  the 
old-type  Simplex  mechanism  with 
double-bearing  movement.  Of  course, 
a  small  drop  of  oil  should  occasionally 
be  placed  on  all  slipping  and  sliding 
parts  in  order  that  they  may  work 
freely  at  all  times  and  also  on  the  gear 
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teeth  so  that  the  mechanism  may  oper- 
ate smoothly. 

Aperture   and  Picture   Centering   Device 

The  Super  Simplex  is  supplied  with 
the  vertical  sliding  aperture  plate  in 
which  are  two  standard  apertures,  one 
having  the  standard  dimensions  for 
straight  silent  film  projection  (.906  x 
.6795)  and  the  other  having  standard 
dimensions  for  sound  film  projection 
(.800  x  .6795),  or  the  proportional 
aperture  (.800  x  .607),  for  the  projec- 

tion of  sound  film  to  give  a  screen  pic- 
ture of  the  same  dimensions  as  ob- 

tained with  the  standard  silent  projec- 
tion aperture.  With  the  use  of  this 

latter  aperture  it  is  necessary  to 
change  to  shorter  focal  length  lenses 
and  this  can  be  readily  and  quickly 
done  as  explained  hereafter  under 
mounting  lenses.  It  is  also  possible 
to  furnish  Super  Simplex  Projectors 
with  the  lateral  type  of  sliding  aper- 

ture in  which  all  types  of  apertures 
may  be  used  interchangeably  if  de- 
sired. 

Aperture  Plate 

The  aperture  plate,  E,  Fig.  2,  slides 
vertically  behind  the  film  tracks  on  the 
film  trap.  In  its  upper  position  it 
carries  the  standard  silent  film  aper- 

ture. When  slipped  into  the  lower 
position  it  carries  the  standard  sound 
film  aperture  or  the  standard  propor- 

tional aperture,  depending  on  which 
was  ordered  with  the  projector.  When 
using  the  stand  sound  film  aperture  or 
the  proportional  aperture  it  is  obvious 
that  the  lens  mount  with  relation  to 
the  center  of  the  aperture  is  off  center, 
due  to  the  masking  of  the  sound  track 
and,  therefore,  throws  the  picture  to 
one  side  on  the  screen. 
We  have  designed  and  built  into  this 

projector  an  ideal  method  of  correct- 
ing this  condition.  On  the  front  and 

top  of  the  lens  mount,  outside  of  the 
mechanism,  see  Fig.  3,  will  be  found  a 

lever,  A,  which  may  be  thrown  later- 
ally from  left  to  right.  In  the  posi- 
tion shown,  the  lens  is  accurately  cen- 

tered on  the  standard  or  proportional 
sound  film  aperture,  and  thrown  over 
to  the  left  position  it  will  be  centered 
for  the  standard  silent  or  disc  aper- 

ture. Stops  B,  Fig.  3,  are  provided  on 
this  adjustment  so  that  the  length  of 
its  throw  may  be  pre-determined  in 
order  that  the  lens  may  also  come  into 
the  correct  relation  with  the  projection 
apertures  and  the  projected  picture; 
these  stops  fetch  up  against  the  sta- 

tionary stop  shaft,  C. 
Ideal  results  are  secured  with  this 

arrangement  when  using  the  propor- 
tional aperture,  because  when  this 

aperture  is  used  and  a  change  made  to 
the  correct  shorter  focal  length  lens,  a 
picture  of  the  same  proportions  as  that 
projected  through  the  silent  film  aper- 

ture is  projected  to  the  screen,  and  by 
simply  moving  the  lens  centering  lever 
to     its    correct    position    no    further 

change  is  necessary  on  the  stage,  such 
as  sliding  in  tabs  or  masks.  Just 
within  the  glass  door  of  the  mechanism 
in  the  upper  right-hand  corner,  see  P, 
Figs.  2  and  5,  will  be  found  a  lens 
holder  lock  screw.  This  screw  is  at- 

tached to  a  clamp  provided  in  order 
that  the  lens  centering  lever  may,  if 
desired,  be  locked  in  fixed  position  and 
also  to  apply  a  slight  tension  that 
eliminates  vibration  of  the  lens  cen- 

tering unit. 

New  Revolving  Shatter 

Great  improvements  in  shutter  de- 
sign have  been  incorporated  in  this 

shutter.  Its  extremely  large  diameter 
provides  for  a  greatly  increased  screen 
illumination  and,  because  of  its  posi- 

tion with  relation  to  the  lamphouse 
and  aperture,  it  greatly  reduces  the 
heat  at  the  aperture,  operating  as  it 
does  between  the  light  source  and  the 
film.  In  addition  to  this,  the  shutter 
is  so  designed  that  it  directs  a  strong 
blast  of  cool  air  over  the  entire  front 
of  the  mechanism  and  particularly  into 
the  aperture,  so  that  the  cooling  effect 
obtained  during  its  operation  reduces 
the  heat  at  the  aperture  approximately 
seventy-five  per  cent,  over  the  older 
types  of  equipment.  It  will  be  appre- 

ciated that  this  is  of  utmost  impor- 
tance when  projecting  sound  film  be- 
cause it  reaches  the  sound  projection 

aperture  in  an  undistorted  condition. 
In  addition  to  this  tremendous  advan- 

tage, the  shutter  blades  are  vignetted 
so  that  a  pronounced  dissolving  effect 
is  obtained  while  the  intermittent 
movement  is  in  operation  and  when  the 
cut-off  blade  passes  through  the  light beam. 

The  shutter  construction  is  shown 
in  Fig.  4.  Very  little  instruction  is 
needed  with  regard  to  the  new  shutter 
inasmuch  as  the  method  to  be  followed 
in  setting  it  is  exactly  the  same  as 
that  on  the  old-type  Simplex,  viz., 
bring  the  intermittent  sprocket  from 
rest  down  two  teeth,  using  the  lower 
end  of  the  film  shoes  as  a  guide;  then 
set  the  center  of  the  shutter  on  the 
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optical  axis,  locking  it  in  this  position. 
Care  should  be  taken,  of  course,  to 
see  that  the  throw  of  the  shutter  ad- 

justing screw  C,  Fig.  2  is  set  centrally 
in  order  that  the  shutter  may  be  ad- 

justed in  both  directions  if  it  is  not  set 
at  exactly  the  proper  position  on  the 
shaft.  The  entire  shutter  may  be  ex- 

posed by  removing  the  front  shutter 
guard.  This  is  accomplished  by  simply 
removing  the  three  nuts  and  washers 
D,  Fig.  4,  and  slipping  the  front 
shutter  guard  from  its  supporting 
studs. 

Eye  Shield 

The  eye  shield  on  the  Super  Sim- 
plex has  been  so  designed  to  protect  the 

projectionist's  eyes  entirely  from  the 
bright  rays  from  the  spot  at  the  aper- 

ture. This  eye  shield  is  an  entirely 
enclosed  device  and  the  colored  glass 
therein  may  be  readily  removed  for 
cleaning  by   loosening   screw   G,    Fig. 
2.  This  eye  shield  together  with  the 
framing  and  threading  lamp  are  at- 

tached by  means  of  screws  to  the 
front  section  of  the  shutter  guard. 
A  slot  is  provided  in  the  eye  shield 
assembly  just  behind  the  aperture, 
see  H,  Fig.  2,  so  that  change-over 
be  readily  adapted. 

Threading  and  Framing  Lamp 

An  excellent  threading  and  fram- 
ing lamp  has  been  provided  and  is 

mounted  below  the  eye  shield  assem- 
bly, see  D,  Fig.  3.  This  lamp  di- 
rects a  strong  beam  of  light  up  behind 

the  eye  shield  to  the  aperture  and  by 
this  means  it  is  possible  for  the  pro- 

jectionist to  place  the  film  in  frame 
readily  while  threading  the  projector. 
A   small   switch   is  provided,   F,    Fig. 
3,  by  means  of  which  the  lamp  may  be 
thrown  on  or  off  at  will,  and  four  feet 
of  armored  cable  is  supplied  for  con- 

necting the  framing  lamp  assembly 
to  any  convenient  source  of  110-volt 
devices  using  an  aperture  .cut-off  may 
supply. 

The  lamp  used  in  the  framing  lamp 
assembly  is  of  special  design  and  is  of 
10-watt    capacity    operating    at    110 

volts.  Should  it  become  necessary  to 
replace  this  lamp,  loosen  screws  which 
hold  switch  assembly  and  lamp  socket 
in  lacquered  barrel;  the  entire  as- 

sembly may  then  be  removed  and  lamp 
readily   replaced. 

Gate     Opening,     Framing     and     Shutter 
Adjusting   Knobs 

These  knobs  are  plainly  visible 
on  the  projector  and  very  little  need 
be  said  with  regard  to  their  operation. 
The  film  gate  knob,  A,  Figs.  2  and  5, 
controls  both  the  film  gate  latch  and 
the  gate  opening  device,  and  it  is 
turned  about  a  quarter  turn  to  the 
left  as  indicated  by  the  arrow  thereon 
to  open  the  gate.  When  the  gate  is 
opened,  upon  being  released  by  lever 
F,  Fig.  2,  it  both  closes  and  latches 
readily.  When  the  gate  is  closed  it 
should  be  closed  gently  and  a  slight 
pressure  of  the  finger  given  it  in 
order  to  make  sure  that  it  latches 
properly.  The  framing  handle  B, 
Figs.  2  and  5,  is  so  mounted  upon  the 

shaft  that  when  the  word  "Frame"  is 
read  in  a  horizontal  position,  as  in- 

dicated in  Figs.  2  and  5,  the  framing 
device   is   centrally   located,    allowing 

approximately     the     same    throw    to 
rig-ht  and  left  for  framing  purposes. 

The  shutter  adjusting  knob,  C,  Figs. 
2  and  5,  is  connected  through  the  gear 
train  and  shafts  to  the  shutter  shaft 
and  turning  it  in  either  direction  will 
revolve  the  shutter  shaft  to  the  right 
or  left  respectively,  so  that  the  shutter 
may  be  accurately  set  with  the  pro- 

jector in  operation  after  it  has  been 
temporarily  set  and  locked  on  the 
shutter  side.  Care  should  be  taken  to 
see  that  an  equal  amount  of  throw 
is  allowed  in  the  shutter  adjusting 
mechanism  when  the  shutter  is  locked 

upon  the  shaft. 
The  lens  focusing  knob,  K,  Figs.  2 

and  5,  projects  out  through  the  front 
of  the  mechanism  and  is  of  the  micro- 

meter type.  One  complete  turn  of  this 
knob  moves  the  lens  mount  forward 

or  backward  approximately  .040",  de- 
pending upon  the  direction  of  its  ro- 

tation. Lens  Mount 

THE  lens  mount  is  so  constructed that  it  will  rigidly  support 

any  type  of  lens  having  dimen- 
sions now  established  by  the  Standards 

Committee  of  the  Society  of  Motion 
Picture  Engineers;  these  call  for  an 
outside  barrel  diameter  on  the  series 

2  lens  of  2-25/32".  We  will  confine 
our  attention  for  the  moment  strictly 
to  lenses  of  the  series  2  or  No.  2  type, 
and  lenses  of  the  series  1  or  quarter 
size  type  will  be  treated  later. 

The  lenses  are  held  firmly  in  place 
by  means  of  two  lens  clamps,  one 
within  the  projector  mechanism,  G, 
Fig.  5,  and  one  on  the  outside  on  front 
of  the  mechanism,  see  H,  Fig.  5.  The 
lens  mount  is  made  to  standard  di- 

mensions, as  above  mentioned,  and 
will  take  any  standard  Bausch  &  Lomb 
series  2,  Gundlach  half-size,  Snaplite 
half-size,  Ilex,  and  Solex  lens.  It  will 
also  accommodate  other  lenses  of 

American  manufacture  having  stand- 
ard dimensions.  Half-size  Ross 

lenses  may  also  be  accommodated  but 
it  will  be  found  that  in  many  focal 
lengths  the  large  barrel  diameter,  see 
K,  Fig.  6,  is  several  thousandths  of 
an  inch  below  the  American  standard, 
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and  where  this  discrepancy  is  dis- 

covered it  will  be  necessary  sometimes 
to  use  shims  similar  to  that  shown  at 
D,  Fig.  6,  in  the  front  clamp  H,  Fig. 
5.  Two  of  these  shims  are  supplied 
with  each  Super  Simplex  mechanism, 

one  having  a  thickness  of  .005"  and 
the  other  .010".  However,  one  or  both 
of  these  shims  will  bring  the  off  stan- 

dard dimension  of  these  lenses  up  to 
standard.  It  may  be  interesting  to 
note  that  the  manufacturers  of  Ross 

lenses  are  now  making  all  their  out- 
side barrel  dimensions  the  equivalent 

of  the  American  standard. 

With  series  2,  or  half -size  lenses  of 
various  focal  lengths,  it  will  be  neces- 

sary to  use  especially  designed  adap- 
ters on  the  rear  element  so  that  the 

lens  may  be  properly  accommodated 
in  the  rear  lens  clamp,  G,  Fig.  5,  and 
complete  data  with  regard  to  these 
adapters  will  appear  in  these  columns 
next  month. 

Mounting  Lenses 

When  setting  lenses  in  the  Super 
Simplex  lens  mount  the  following  pro- 

cedure must  be  observed:  By  turn- 
ing the  lens  focusing  knob,  K,  Fig.  5, 

set  the  focusing  nut  E,  Fig.  5,  cen- 
trally on  the  focusing  thread  D,  Fig. 

5.  Loosen  the  lens  clamp  screws  F 
and  J,  Fig.  5.  Slip  the  rear  lens 
adapter  B,  Fig.  6  (if  one  is  neces- 

sary), over  the  rear  combination  lens 
without  clamping  it  on  the  barrel,  as 
shown  in  Fig.  7.  Slip  the  lens  in 
through  the  front  of  the  lens  mount 
and  bring  it  into  approximate  focus 
by  sliding  it  back  and  forth  in  the 
mount.  When  in  focus,  slightly 
tighten  the  front  lens  clamp  screw,  J, 
Fig.  5,  so  that  the  lens  will  not  slip. 
Slip  the  rear  lens  adapter  B,  Fig.  7, 
along  the  lens  until  it  centers  in  the 
rear  lens  clamp  G,  Fig.  5.  Loosen 
the  front  lens  clamp  screw  J,  Fig.  5, 
and  carefully  remove  the  lens. 
Tighten  the  clamp  screws  A,  Fig.  6, 
so  that  adapter  will  then  be  tightly 
clamped  on  the  rear  lens  combination. 
The  lens  is  then  permanently  as- 

sembled for  future  use  and  may  be 
accurately  focused  by  the  focusing 
knob  in  the  regular  way.  As  before 
mentioned,  with  some  Ross  lenses  it 
may  be  necessary  to  shim  them  up  in 
order  to  bring  them  up  to  the  stand- 

ard diameter  to  clamp  them  in  the 
front  lens  clamp  H,  Fig.  5,  and  the 
shims  provided  should  be  used  for  this 
purpose. 

With  all  Ross  lenses  there  is  pro- 
vided by  the  manufacturers  a  shim 

shown  at  E,  Fig.  6.  This  shim  must 
always  be  used  in  connection  with  the 
adapter  B,  Fig.  6.  The  length  of  this 
shim  should  be  reduced  so  that  it  does 
not  project  beyond  the  adapter  B, 
Figs.  6  and  7,  or  interference  will  be 
experienced  between  the  shim  and  the 
lens  mount.  This  applies  to  both 
large  and  small  diameter  Ross  lenses. 

Series    1    and   Quarter-Size   Lenses 

Series  1,  and  quarter  size  lenses  of 
all  makes,  may  be  readily  accom- 

modated in  the  lens  mount  by  the  use 

of  adapters  especially  made  for  them. 
With  lenses  of  this  type  it  is  neces- 

sary to  use  an  adapter  similar  to  that 
shown  at  B,  Fig.  6.  After  selecting 
the  correct  adapter,  slip  it  over  the 
series  1  or  quarter  size  lens  with  the 
threaded  portion  towards  the  screen. 
Select  a  half  size  lens  tube  and  screw 
it  tightly  on  the  half  size  adapter. 
Your  series  1  or  quarter-size  lens 
will  now  have  the  appearance  of  a 
half  size  lens.  Do  not  at  this  time 
clamp  the  adapter  tightly  on  the  lens. 
Slip  the  lens,  as  above  assembled,  into 
the  mount  as  set  forth  for  half  size 
lenses,  seating  the  half  size  adapter 
B,  Fig.  6,  under  the  rear  lens  clamp 
G,  Fig.  5,  and  gently  lock  clamp 
screws  F  and  J,  Fig.  5.  The  series  1 
or  quarter  size  lens  may  be  pushed 
back  and  forth  in  its  adapter  B,  Fig. 
6,  until  it  comes  into  approximate 
focus.  The  entire  lens  should  now  be 
removed  and  the  two  clamp  screws  A, 
Fig.  6,  in  the  adapter  tightened 
solidly  on  the  lens.  Insert  the  lens 
in  the  mount  in  the  regular  way, 

tighten  screws  F  and  J  and  focus  ac- 
curately by  turning  lens  focusing 

knob  K,  Fig.  5.  Due  to  the  many  dif- 
ferent designs  of  lenses  it  is  neces- 

sary to  select  the  correct  adapters  for 
use  in  connection  with  them. 

Fixed  Focus  Clamp 

In  theatres  where  proportional  size 
aperture  plates  or  effect  masks  are 
used,  it  is  necessary  of  course  to 
quickly  change  lenses  from  one  focal 
length  to  another,  and  it  is  essential 
that  each  and  every  lens  used  in  this 
connection  be  absolutely  in  focus  with- 

out adjustment  on  the  part  of  the  pro- 
jectionist when  the  change  is  made. 

Where  it  is  desired  to  change  lenses 

quickly  from  one  focal  length  to  an- 
other this  is  admirably  taken  care  of 

by  means  of  an  auxiliary  lens  clamp 
L,  Figs.  5  and  7,  which  clamps  to 
the  lens  proper  by  means  of  screw  N. 
After  the  lens  is  sharply  focused,  as 
previously  described,  this  auxiliary 
lens  clamp  is  simply  slipped  over  the 
front  end  of  the  lens  barrel  and 
brought  tightly  against  the  front  lens 
clamp  as  shown  at  L,  Fig.  5,  and  se- 

curely locked  on  the  lens  barrel  at 
this  point. 

It  is  obvious,  therefore,  that  after 
this  is  done  any  number  of  lenses  once 
focused  and  equipped  with  this  fixed 
focus  clamp  may  be  removed  and  re- 

placed at  will  in  a  small  fraction  of 

time,  and  will  always  remain  in  focus. 
In  order  to  insure  that  the  lens 

will  always  be  in  the  same  position 
with  regard  to  rotation,  means  have 
been  provided  on  the  auxiliary  clamp 
to  always  locate  the  lens  in  the  same 
position.  At  G,  Fig.  6,  it  will  be 
noted  that  there  is  a  hole  drilled  in 
this  clamp;  this  hole  is  so  placed  that 
the  clamp,  when  attached  to  the  lens, 
may  slip  over  the  shaft  M,  Figs.  3 
and  5,  as  will  be  readily  seen  upon 
examining  Fig.  3,  which  shows  a  lens 
in  position  as  above  described.  The 
lens  will  always  be  not  only  in  focus 
but  in  the  same  position  rotationally. 
If  shaft  M,  Figs.  3  and  5,  does  not 
project  far  enough  beyond  the  clamp, 
H,  Fig.  5,  loosen  the  two  screws  0, 
Fig.  5,  and  slip  the  shaft  M  forward 
until  it  projects  far  enough  to  receive 
the  fixed  focus  clamp  L,  Fig.  5;  then 
securely  tighten  the  two  screws  0,  Fig. 
5.  It  then  takes  a  small  fraction  of 
time  to  change  lenses  in  this  manner 
and,  of  course,  care  should  be  taken 
always  to  tighten  the  lens  clamp 
screws  F  and  J  when  lenses  are  in- 

serted in  the  clamps.  A  half  size  lens 
with  rear  adapter  and  fixed  focus 
clamp  is  shown  assembled  in  Fig.  7. 
To  take  full  advantage  of  the  lens 

mount  it  will  be  necessary,  where  the 
lens  already  in  use  is  too  short  to 
reach  the  front  clamp  and  be  quickly 
handled,  to  add  a  threaded  tubing  of 
standard  outside  dimensions.  In  fu- 

ture these  extension  barrels  will  form 
part  of  the  lenses,  but  where  lenses 
are  already  in  use  these  extension 
barrels  may  be  obtained  from  the 
National  Theatre  Supply  Co.  or  the 
International  Projector  Corp.  The 
type  of  lens  used,  of  course,  must  be 
stated  inasmuch  as  the  threads  differ 
on  various  makes.  When  ordering 
Super  Simplex  mechanisms  the  focal 
length  and  make  of  lens  shoidd  be 
specified  so  that  correct  adapters  for 
Super  Simplex  lens  mounts  may  be 
included  in  shipment.  Where  Super 
Simplex  projectors  are  ordered  for 
new  installations  the  size  of  screen  and 
length  of  throw  should  be  stated  so 
that  the  lens  manufacturers  may  fur- 

nish lenses  properly  adapted  to  fit  the 
mounts.  To  take  advantage  fully  of 
the  excellent  feature  of  the  fixed  focus 
clamp  where  quick  lens  changes  are 
necessary,  the  front  end  of  the  lens 

must  be  located  10^1"  from  the  film 
line,  and  adapter  collars  may  be  pro- 

cured to  obtain  this  length. 
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New  Pickup  Embodies  Many 
Novel  Features 

IN  the  selection  of  an  electro-mag- 
netic pickup  for  sound  picture  ap- 

plication the  consideration  must  go 
further  than  those  ordinarily  involved 
in  determining  the  desirable  features 
in  an  instrument  of  this  kind.  It  goes 
without  saying  that  a  pickup  to  be 
good  for  any  form  of  application  must 
deliver  a  realism  of  tone  throughout 
the  entire  chromatic  scale  and,  in  the 
nature  of  electrical  reproduction  of 
records,  a  power  and  brilliance  sur- 

passing that  of  the  old  acoustic  form 
become  natural  complements. 

Beyond  power,  quality  and  bril- 
liance, however,  pickups  for  sound  pic- 

tures have  special  and  practical  con- 
siderations to  meet  that  it  might  be 

said  become  almost  paramount. 

Efficiency  Requisites 
These  special  considerations  can  be 

summarized  as  (1)  dependability  of 
performance;  (2)  a  sharpness  in 
speech  enunciation;  (3)  electrical 
and  mechanical  design  and  construc- 

tion that  permits  ready  substitution 
of  units  to  meet  emergency  conditions; 
(4)  minimizing  record  wear  and 
avoidance  of  groove  jumping;  (5)  an 
arm  design  and  construction  that  is 
especially  adapted  to  the  reproduction 
of;  33  1-3, recordings. 
•  It  was  with  -these  special  and  prac- 

tical considerations  of  projection  room 
application,  the  Presto  Machine  Co. 

evolved  their  "Projectionist  model" 
pickup.  To  insure  dependability  of  per- 

formance ,the  method  of  suspending 
the  armature  is  such  as  to  eliminate 
collapse  or  freezing.  A  sharpness  in 
speech  enunciation  is  accomplished  by 
a :  special . form  of  armature  and  pole 
piece  construction.  Instantly  replac- 
able  units,  mechanically  and  elec- 

trically, without  the  need  of  tools,  is 
accomplished  by  a  simple  thumb  screw 
and  pin  jack  connection. 

Minimize   Record   Wear 

To  reduce  record  wear  to  the  mini- 
mum vibratory  flexibility  is  provided 

and  in  order  to  prevent  the  possibility 
of  jumping  grooves  the  vertical  mo- 

tion is  controlled  by  a  rugged  pivotal 
bearing  at  as  great  a  longitudinal  dis- 

tance from  the  needle  point  as  is  prac- 

tical and  in  the  closest  practical  plane 
thereto.  A  ballbearing  base  arm  with 
pivot  construction  of  smooth  action 
and  permanent  alignment  sufficiently 
rugged  to  withstand  rough  profes- 

sional use,  with  adjustable  needle 
weight,  complete  the  special  features 
that  should  be  sought  by  equipment 
manufacturers   and   projectionists. 

In  selecting  a  pickup  it  is,  of  course, 
necessary  to  know  the  impedance  of 
the  amplifier  with  which  it  is  to  be 
used,  inasmuch  as  maximum  results 
can  only  be  accomplished  by  a  close 
match  of  the  pickup  and  amplifier  im- 

pedance. 

Audible  Frequency  Selector 

for  Projection  Room 
ANEW  instrument  enabling  the 

projectionist  to  maintain  control 
over  the  quality  of  reproduction  in 
his  theatre,  for  either  film  or  disc, 
has  been  developed  by  Simplimus, 
Inc.,  and  will  be  marketed  under  the 
name  of  the  SAF  3  Mixer.  The  in- 

strument operates  on  the  following 
principle.  (1).  All  sounds  repro- 

duced by  the  speakers  are  electrical 
frequencies  of  different  periods. 
These  audible  frequencies  range  from 
about  30  to  5000  and  more  per  second. 
Therefore;  (2)  Most  forms  of  de- 

fective reproduction,  i.e.,  drummy, 
barrelly  music,  muffled  unintelligible 
speech,  tinny,  shrilly  notes,  etc.,  are 
due  to  the  presence  of  unwanted  and 
harmful  frequencies  in  the  sound  re- 

production, consequently.  (3)  If  it 
is  possible  to  design  an  instrument 
that  has  an  absolute  control  over 
these  electrical  frequencies,  if  this 
instrument  can  select  and  eliminate 
the  unwanted  frequencies,  and  if  it 
can  bring  out  the  frequencies  that  are 
wanted,  the  problem  of  good  sound 
reproduction  is  solved.  This  Simpli- 

mus has  done. 

Method   of   Control 

The  SAF  3  Mixer  is  connected  be- 
tween the  sound  pick-up  and  the 

amplifier.  All  the  frequencies  from 
the  film  or  disc  pick-up  pass  through 
it,  and  it  can  be  set  at  the  will  of 
the  projectionist  to  accentuate  or 
attenuate  and  even  entirely  elimi- 

nate certain  frequencies  in  the  "mix- 
ture" being  delivered  to  the  input  of 

the  amplifier. 
On  this  instrument  are  located 

three  switches  marked  Loiv  Register, 

New   "Projectionist   Model"   pick-up 

Audible  frequency  selector 

Middle  Register,  and  High  Register, 
respectively,  in  addition  to  knob 
marked  Compensator.  The  mixer 
operates  in  the  following  manner: 
Take  a  case  where  the  speech  is 
muffled  and  drummy,  the  words  mushy 
and  indistinct.  This  is  the  most  com- 

mon trouble  and  is  due  to  the  over 
accentuation  of  the  Lows,  caused  by 
defective  recording  or  poor  reproduc- 

ing equipment.  To  remedy  this  case, 
just  throw  the  switch  marked  Low 
Register,  turn  the  Compensator  knob 
to  the  right  and  gradually  the  Lows 
will  disappear,  the  voice  will  become 
more  distinct,  because  the  Highs 
which  were  previously  drowned  out, 
will  now  stand  out  clear  and  sharp, 
pronunciation  becomes  intelligible  and 

plain,  you  can  hear  every  "s"  and "th"  and  the  consonant  sounds. 
In  cases  where  the  theatre  is  re- 

sonant to  certain  frequencies,  this  can 
be  remedied  in  some  cases,  by  atten- 

uating the  frequencies  which  are 
mostly  responsible  for  the  resonance. 
In  most  cases  speech  will  be  greatly 
improved  by  the  partial  elimination 
of  the  Lows.  If  the  reproduction  of 
music  is  too  high  pitched  and  tinny, 
throw  the  switch  marked  High  Regis- 

ter and  turn  Compensator  until  the 
right  amount  of  Highs  has  been  elimi- 

nated, etc.  The  same  also  applies  to 
the  Middle  Register. 

National  Announces  Vastly 

Improved  Carbon 

AN  important  advance  in  the  mo- tion picture  technical  field  is  re- 
ported by  the  National  Carbon  Co. 

research  laboratories.  A  recent  an- 
nouncement by  the  laboratories  states 

that  workers  have  succeeded  in  pro- 
viding a  light  source  in  the  form  of 

a  special  carbon  arc  which  has  from 
30  to  50  per  cent  greater  brilliancy 
than  the  sun  itself.  Practically  the 
last  obstacle  in  the  way  of  successful 

projection  of  wide  film  and  stereo- 
scopic motion  pictures  has  been  re- 

moved, according  to  the  National 
Carbon  announcement,  although  no 
technical  data  is  supplied  to  support 
this  claim. 

For  years  the  movie  industry  has 
been  experimenting  on  a  film  giving 
the  stereoscopic  effect  which  would  be 
shown  on  screens  with  an  area  two  to 
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G.  &  M.  Cooling  Plate 

three  times  as  great  as  the  present 
screen.  Successful  projection  of  this 
film  requires  the  use  of  more  light 
than  has  ever  before  been  used  in 
motion  picture  projection.  Even  the 
brilliancy  of  sunlight  was  insufficient 
for  satisfactory  projection  on  a  screen 
of  this  area  and  the  sources  of  il- 

lumination previously  used  fell  far  be- 
low this  value.  Many  attempts  were 

made  to  produce  a  light  of  the  re- 
quired intensity  and  enormous  sums 

were  spent  on  these  efforts.  The  diffi- 
culties to  be  overcome  at  times  seemed 

insurmountable. 

Early  New  York  Showing 

Cooperating  with  the  manufac- 
turers, the  engineers  of  National 

Carbon  Company  perfected  a  super- 
high intensity  carbon  similar  to  those 

made  by  them  for  the  most  powerful 
government  searchlight. 

The  manufacture  of  this  carbon  re- 
quires from  six  to  eight  weeks.  So 

great  is  the  care  required  that  the  raw 
materials  are  produced  under  careful 
technical  supervision  in  a  plant  de- 

signed and  built  for  that  specific  pur- 
pose. The  perfection  of  these  carbons 

makes  the  exhibition  of  the  wide 
stereoscopic  film  a  certainty  and  it 
will  be  only  a  matter  of  a  few  weeks 
before  they  will  be  shown  by  several 
New  York  City  theatres. 

(Note:  Details  of  this  new  carbon 
have  been  promised  in  time  for  the 
next    (March),  issue. — Ed.) 

G.&M.  Cooling  Plate"* 
A  new  cooling  plate  which  has  been 

designed  to  reduce  fire  hazards, 
lengthen  the  life  of  film,  aid  in  pro- 

jecting a  sharper  picture  and  give 
the  projectionist  a  constant  check  on 
temperatures  is  now  being  marketed 
by  the  G.  &  M.  Manufacturing  Co., 
New  Britain,  Conn. 

Single  Bronze  Casting 

These  cooling  plates  are  made  of  a 
one-piece  solid  bronze  casting  and  are 
tested  up  to  200  pounds  hydraulic 
pressure.      The   plate   is   so   designed 

that  when  attached  to  the  projector 
it  is  in  direct  contact  with  a  large 
surface  of  the  projector  head.  By  the 
circulation  of  cold  water  through  the 
plate  in  contact  with  the  film  trap 
approved  by  numerous  municipal 
the  entire  projector  machine  head  is 
kept  cool,  ranging  from  15  to  25  de- 

grees cooler  than  the  room  itself. 
Designed  by  a  projectionist,  this  plate 

requires   but  two   screws   for  perma- nent installation. 
G.  &  M.  cooling  plates  have  been 

fire  departments  in  Connecticut,  and 
are  endorsed  by  I.  J.  Hoffman,  gen- 

eral manager  for  Warner  Brothers 
in  the  New  England  states.  Nominal 
in  price,  these  plates  offer  high  se- 

curity value  at  an  unusually  low 

price. 

Sound   Picture   Development   in   1930 
By  C.  J.  ROSS 

Vice-President,  RCA  Photophone 

THE  principal  factors,  I  believe, 
which  will  make  for  the  greater 

success  of  sound  in  motion  picture 
theatres  during  1930  might  be  sum- 

marized as  follows: 
The  wider  scope  and  the  much 

greater  entertainment  values  of  talk- 
ing-motion pictures  have  completely 

revolutionized  film  production.  Pro- 
ducers during  the  past  year  have 

learned  how  best  to  utilize  the  new 
dimension  which  sound  has  brought 
to  the  motion  picture  art.  Directors 
have  discovered  new  possibilities  in 
electrical  entertainment.  Established 

motion  picture  stars,  instead  of  find- 
ing themselves  on  the  way  out,  have 

learned  how  to  become  audible  on  the 
picture  screen.  The  sound  picture  has 
attracted  the  best  artists  of  the 
operatic,  the  legitimate  and  the 
vaudeville  stage. 

Improved   Recording 
In  the  synchronization  of  sight  and 

sound  on  the  screen,  the  fact  still  re- 
mains that  you  cannot  get  more  out 

of  a  picture  than  what  you  have  put 
into  it.  The  best  possible  system  of 
sound  reproduction  is  no  better  than 
the  product  recorded  on  film  or  disc. 
Many  exhibitors  during  the  past  year 
have  learned  to  differentiate  between 
poor  recording  and  poor  reproduction. 

The  result  is  bound  to  tell  in  better 
recording  and  more  discriminating 
use  of  sound  recording  systems. 
The  avalanche  of  sound  which 

struck  the  motion  picture  industry 
little  more  than  two  years  ago 

brought  "bootleg"  as  well  as  legiti- 
mate apparatus  into  the  field.  But 

the  industry  has  learned  that  not 
everything  which  reproduces  sound  is 
good  sound  equipment. 

200  Men  at  32  Stations 

For  1930,  RCA  Photophone  is  es- 
tablishing a  coaste'to-coast  system  of 

32  service  andgfSpare  parts  stations 
under  the  supervision  of  a  staff  of 
more  thanJj^zOO  trained  engineers. 
Stations  will  be  located  in  principal 
cities  throughout  the  country  and  at 
all  points  where  speedy  and  efficient 
service  to  theatres  in  the  adjoining 
territories  may  be  given.  As  an  ad- 

junct to  the  new  system,  RCA  Photo- 
phone will  expand  the  training  fa- 

cilities at  its  Sound  Motion  Picture 
Equipment  School  in  New  York, 
where  technically  trained  men  are 
being  initiated  into  the  installation 
and  servicing  of  RCA  Photophone  re- 

producing equipments,  preparatory  to 
their  taking  posts  in  the  service  sys- tem. 

Plant  "B"  of  the  Weber  Machine  Co.,  Rochester,  N.  Y.     This  addition  to 
Syncrodisk  home  was  made  necessary  by  greatly  increased  volume  of  business 
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Demonstrate  3 -Grid  "Pentode 
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ANEW  five-element  vacuum  tube 
known  as  the  pentode  was  dem- 

onstrated recently  in  New  York  by 
Ernest  Kauer,  president,  and  asso- 

ciated engineers  of  the  Ceco  Manu- 

facturing1 Company  of  Providence, 
R.  I.  Its  advantages  are  asserted  to 
be  that  it  is  three  times  as  powerful 
as  the  screen-grid  tube;  it  will  sim- 

plify sets,  make  them  more  compact, 
and  require  fewer  tubes.  It  is  called 

"the  greatest  advance  in  radio  since 
the  three-element  tube  was  announced 

in  1906." 
Has   Three    Grids 

The  engineers  at  the  demonstration 
saw  that  the  pentode  is  capable  of 
being  utilized  practically  to  its  full 
efficiency.  They  contend  that  it  will 
lower  manufacturing  costs  and  will 
decrease  maintenance  costs  for  set 

owners.  It  differs  from  the  screen- 
grid  bulb  chiefly  in  that  another  grid 
has  been  added.  The  three-element 
tube  has  one  grid,  while  the  screen- 
grid  tube  has  two  grids. 

"The  public  has  been  asking  for 
receiving  sets  which  do  not  employ 

so  many  tubes,"  said  Mr.  Kauer. 
"This  development  makes  it  possible 
to  build  sets  which  will  satisfy  that 
demand.  Bringing,  as  it  is  bound  to 
do,  more  simplicity  into  radio  manu- 

facture and  receiver  operation  and 
maintenance,  it  will  reduce  manufac- 

turing costs,  material  costs  and  there- 
fore costs  to  the  radio  public.  It 

means  fewer  tubes  per  family,  but 
that  a  great  many  more  families  will 
own  receivers. 

Greatly  Increased  Efficiency 

"The  new  tube  is  a  sort  of  double 
screen  grid,  having  a  screen  around 
the  plate,  as  is  the  case  with  the 
screen  grid  of  the  present;  also  an- 

other screen  between  the  control  grid 

"Still"  Photographers  Now  Under 
I.  A.  Jurisdiction 

International  President  William  F. 

Canavan  appeared  before  the  Execu- 
tive Council  of  the  American  Federa- 
tion of  Labor  at  the  Royal  York  Hotel, 

Toronto,  Canada,  on  October  19th, 
1929,  and  made  request  for  jurisdic- 

tion over  still  photographers  employed 
in  motion  picture  studios  in  connec- 

tion with  the  work  of  the  motion  pic- 
ture cameramen. 

Under  date  of  November  7th,  1929, 
Secretary  Frank  Morrison  of  the 
American  Federation  of  Labor  offi- 

cially advised  the  General  Office  that 
the  request  for  extension  of  jurisdic- 

tion over  still  photographers  employed 
in  motion  picture  studios  in  connec- 

tion with  the  work  of  the  motion 
picture  cameramen,  had  been  granted 
by  the  Executive  Council  of  the 
American  Federation  of  Labor. 

and  the  cathode.  The  insertion  of 
this  second  screen  permits  a  greatly 
increased  amplification,  three  to  four 

times  as  great  as  the  screen  grid." 
N.  0.  Williams,  Ceco's  chief  engi- 

neer, said  the  pentode  tube  would 
realize  the  hopes  which  were  enter- 

tained of  the  so-called  screen-grid  or 
four-element  tube. 

New  Circuit  Requisite 

"The  screen  grid  is  a  very  wonder- 
ful tube,"  Mr.  Williams  continued, 

"but  the  radio  industry  has  not  been 
able  to  develop  a  receiving  circuit 

which  permits  the  use  of  the  tube's 
full  efficiency.  Nor  is  such  a  circuit 
likely  to  be  developed.  There  are  too 
many  difficulties  in  the  way.  The 
easier  method  has  been  to  centre  re- 

search on  the  development  of  a  tube 
which  would  make  possible  the 
building  of  a  circuit  capable  of  get- 

ting out  of  the  tube  all  the  power  and 
valuable  attributes  inherent  in  it. 
This  is  what  we  have  done  in  the 

case  of  the  pentode." The  pentode  will  .be  on  the  market 
within  five  or  six  weeks  in  quantity, 
according  to  the  Ceco  Co. 

Truvision  Grandeur  Screen 

at  Roxy  Theatre 
Following  preliminary  tests  with  a 

standard  size  Truvision  screen,  the 
Roxy  Theatre  in  New  York  has 
entered  its  order  for  two  more  Truvi- 

sion screens  for  Grandeur  (wide)  film 
presentation  and  has  officially  adopt- 

ed this  screen  as  standard  projection 
equipment.  The  Truvison  screen  was 
subjected  to  exhaustive  tests  on  the 
quality  of  picture  and  sound  trans- 

mission efficiency,  after  which  the 
Roxy  okayed  it  as  standard. 

Make   Screen   Fireproof 

In  addition  to  giving  high  light 
value  and  passing  a  maximum  amount 
of  light,  Truvision  screens  have  been 
made  fireproof,  an  important  feature 
of  all  sound  screens  in  the  light  of 
continued  insistence  by  municipal  and 
State  authorities  that  screens  should 
resist  fire  and  thus  reduce  the  danger 
of  fire  backstage  to  a  minimum. 
Truvision  glass  beaded  sound 

screens  are  merchandised  on  the  basis 
of  brilliance,  depth,  definition,  and 
third  dimension  illusion.  The  Elec- 

trical Testing  Laboratories  i-eport  No. 
48,114  of  January  22,  1930,  is  avail- 

able to  all  who  may  wish  to  have  an 
authoritative  check  on  the  qualities  of 
this  screen.  The  screen  may  be 
washed  in  ordinary  soap  and  water 
without  losing  any  of  its  original brilliancy. 

Big  Grandeur  Production 

Preparations  are  now  going  for- 
ward at  the  Truvison  factory  to  pro- 

duce Grandeur  size  screens  on  a  large 
production  basis. 

Chicago    Local    110    Gains 

New  Wage  Contract 
The  recent  wage  scale  controversy 

between  the  Chicago  Exhibitors'  As- 
sociation and  Local  110  has  been  set- 

tled with  the  latter  gaining  a  small 
advance  in  wages  for  its  members. 
The  settlement  agreed  upon  has  been 
put  in  contract  form  which  has  two 
years  to  run  until  January  11,  1932. 
The  features  of  the  settlement  which 
was  negotiated  but  a  few  hours  before 
the  old  contract  expired,  follow: 

Where  operators  are  paid  for  time 
not  consumed  on  schedule  extra  time 
may  be  used  for  any  additional  work 
necessary  in  the  booth  including 
maintenance  of  batteries  on  that  day. 
One  man  to  be  called  with  service 

men  on  sound  equipment  on  inspec- 
tion and  paid  for  time  worked  once 

a  week. 

Report  Half-Hour  Early 
Operators  shall  appear  on  the  job 

30  minutes  before  the  advertised 
starting  time  to  put  their  equipment 

in  condition  for  the  day's  run  and  do 
such  work  as  cleaning  lenses  and 
equipment  and  greasing  and  oiling 
machines.  Twice  a  week  operators 
shall  run  10  minutes  past  regular 

closing  time  without  additional  com- 

pensation. Overtime  caused  by  breakdown  due 
to  the  negligence  or  carelessness  of 
the  operator  shall  not  be  charged  for. 
Where  operator  is  called  to  cue  film 
before  show  one  operator  to  be  called. 

New    Equipment 

Any  condition  arising  over  the  in- 
stallation of  new  equipment  in  the 

operating  room  which  would  in  any 

way  change  the  conditions  of  the  op- 
erators shall  be  discussed  by  the  busi- 

ness manager  of  the  operator's  union 
and  the  business  managers  of  the  ex- 

hibitors' associations  and  if  these  men 
cannot  make  an  amicable  settlement 

the  wage  committees  of  both  organi- 
zations will  meet  to  find  a  solution. 

Midnight  shows  to  be  paid  for  at 
the  regular  scale  up  to  12:00  P.  M. 
and  double  time  after  12:00  P.  M. 
All  other  conditions  to  remain  the 
same. 

W.  E.  Installations 

All  weekly  records  for  the  installa- 
tion of  Western  Electric  Sound  Sys- 

tems were  shattered  when  146  in- 
stallations were  completed  the  week 

ending  December  28,  according  to  C. 
W.  Bunn,  General  Sales  Manager  of 
Electrical  Research  Products. 

One  Every   59   Minutes 

The  new  record  establishes  an  aver- 
age of  one  installation  every  69  min- 

utes. It  tops  the  previous  record  of 
114  installations  during  the  week  of 
September  21,  1929,  an  average  of  one 
every  87  minutes.  Western  expects 
to  better  this  record  in  1930. 
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P.  E.  Cell  Application 

THE  teacher  will  no  longer  be 
required  to  turn  on  the  lights 

in  her  schoolroom  on  dark  afternoons 

or  other  periods  of  the  day  when  arti- 
ficial illumination  may  be  necessary. 

A  small  automatic  electrical  device, 
developed  by  research  engineers  of 
the  General  Electric  Company,  will  do 
this  for  her.  And  when  the  electric 
lights  are  no  longer  required  the  same 
device  will  automatically  turn  them 
off  again. 

The  device  consists  of  a  small  box, 
about  the  size  of  an  ordinary  radio 
receiving  set.  On  one  end  is  a  small 
lens,  which  permits  light  from  the 
outside  to  fall  upon  a  photoelectric 

tube,  better  known  as  an  "electric 
eye."  This  is  set  for  a  certain  de- 

gree of  daylight  intensity  and  when- 
ever light  from  outside  falls  below 

this  mark,  the  "electric  eye"  causes 
a  small  relay  to  switch  on  the  electric 
lights  in  the  schoolroom.  This  box  is 
placed  near  an  outside  window  of  the 
schoolroom  and  can  be  easily  adjusted 
to  any  degree  of  light  intensity  de- 

sired. An  automatic  time  clock  dis- 
connects the  apparatus  during  the 

hours  when  school  is  not  in  session, 
thus  preventing  the  lights  being 
turned  on  automatically  at  night. 

Check  on   Eye  Needs 

Teachers  with  large  classes,  as  is 
now  the  rule  in  most  public  schools, 
sometimes  forget  to  turn  on  the  lights 
when  artificial  illumination  is  neces- 

sary. In  some  rooms  the  teacher's 
desk  may  be  much  nearer  a  window 
than  some  of  the  seats  of  pupils  in  a 
far  corner  and  she  may  not  realize 
those  pupils  in  the  far  corner  are  per- 

haps straining  their  eyes  because  of 
insufficient  illumination.  This  new 
device  will  relieve  the  teacher  of  this 
responsibility. 

Breathing  Electricity 
The  air  that  human  beings  breathe 

is  not  only  electrified  but  changes 
hour  by  hour,  almost  minute  by 
minute,  in  the  amount  and  character 
of  electricity  which  it  contains;  im- 

perceptibly to  human  senses,  but  per- 
haps with  profound  effects  on  mind 

and  body.  That  atoms  in  the  air  may 
become  electrified  has  long  been 
known  to  experts. 

For  several  years  Professor  Fer- 
nando Sanford  of  Stanford  Univer- 

sity, California,  has  been  keeping 
regular  records  of  this  air  electrifica- 

tion. Finally,  at  the  recent  meeting 
of  the  American  Physical  Society  at 
Stanford,  Mr.  Joseph  G.  Brown  re- 

ported measurements  of  what  is  called 

the  "space  charge"  of  the  air,  like  the 
similar  space  charge  inside  a  radio 
vacuum  tube  and  which  may  be 
thought    of    as    the    amount    of    loose 

electricity  in  each  cubic  foot  or  cubic 

yard  of  air. 
This  space  charge  may  change  very 

rapidly,  Mr.  Brown  has  discovered, 
especially  if  air  currents  are  rising 
or  falling.  Rain  storms  also  affect 
it,  as  do  winds,  cold  or  hot  waves  and 
other  weather  changes.  While  Mr. 
Brown  suggests  no  human  applica- 

tions of  these  facts,  it  is  possible  to 
suspect  that  they  furnish  a  clue  to 
some  of  the  mysterious  effects  of 
weather  on  human  minds  or  bodies. 

Everybody  has  experienced  ap- 
parently causeless  exhilarations  or 

depressions  in  different  kinds  of 
weather.  Many  workings  of  the  hu- 

man body  are  known  to  be  electrical. 
Perhaps  changes  in  the  electric 

"space  charge"  of  the  air,  hitherto 
neglected  by  physicians  and  biologists, 
may  explain  some  of  these  mysteries. 

Animal  Span  of  Life 

CURRENT  stories  of  long-lived animals  are  discredited  by  Prof. 
A.  D.  Peacock,  of  University  College, 
Dundee,  Scotland,  in  a  recent  tabula- 

tion of  the  greatest  recorded  ages  of 
all  kinds  of  animals  made  for  the 
British  publication,  the  Wonders  of 
Animal  Life,  now  being  issued  in 
London.  For  the  elephant,  usually 
supposed  long  to  outlive  man,  the 
longest  authentic  record  which  Pro- 

fessor Peacock  has  found  is  70  years. 
The  maximum  attested  age  for  a 
whale  is  40  years. 

Only  Four  Outlast  Man 
Only  four  creatures  are  regularly 

apt  to  live  longer  than  men.  These 
are  the  giant  tortoise,  for  which  a 
150-year  age  is  unquestionable  and 
200  years  a  probability;  the  German 
carp,  which  may  live  for  150  years; 
the  white-headed  vulture,  for  one 
which  bird  there  is  a  record  of  118 
years;  and  the  eagle,  which  has  an 
attested  record  of  104  years.  Four 
other  birds,  the  crow,  the  parrot,  the 
raven  and  the  Eider  duck  of  the 
Arctic,  may  live  about  as  long  as 
long-lived  men  or  women,  their  maxi- 

mum records  being  about  100  years 
each.  Two  fish,  the  salmon  and  the 
shark,  probably  equal  this  record;  and 
one  variety  of  shell  fish,  the  giant 
mussel  called  Tridacna  gigas. 

Insects    Short-Lived 
A  sea  anemone  once  lived  in  a  zoo- 

logical laboratory  for  66  years.  The 
insect  record  is  held  by  a  fire  beetle 
found  alive  in  a  piece  of  wood  which 
the  insect  must  have  entered  37  years 
before.  Ant  queens  have  been  known 
to  live  for  13  years,  but  the  longest- 
lived  flea  is  18  months,  the  record 
louse  is  seven  weeks  and  the  housefly, 
ignoring  doubtful  cases,  lives  only  34 
days  or  less. 

A  toad  is  known  to  have  lived  for 
36  years,  an  alligator  for  40  and  an 

eel  for  60.  The  record  for  a  goose  is 
57  years  and  for  a  hen  30  years. 
Lions  and  tigers  live  only  about  25 
years,  but  at  least  one  domestic  cat 
lived  to  be  40.  The  record  age  for 
dogs  is  35  years,  a  horse  has  lived  to 
be  40  and  a  cow  25.  The  shortest 
animal  lives  are  among  the  insects, 
where  the  winged  male  of  the  insect 

called  Stylops  may  live,  Professor- 
Peacock  states,  for  only  one  to  three 
hours  although  the  female  lives  for 
several  days. 

Most  Magnetic  Metal  Alloy 
Several  years  ago,  research  engi7 

neers  of  the  Bell  System  Laboratories 
developed  an  alloy  of  nickel  and  iron 

which  they  named  "Permalloy,"  pos- 
sessing very  high  magnetic  qualities 

which  have  proved  to  be  of  great 
value  in  telephone  work,  making  a 
marked  improvement  particularly  in 
long  distance  transmission  through 
the  construction  of  loading  coils  much 
smaller  in  size  and  much  more  effec- 

tive in  operation. 
The  application  of  this  metal  to 

undersea  cable  speeded  up  the  trans- 
mission of  cable  messages  between 

five  and  six  times.  ; 
Further  research  has  resulted  in 

the  development  of  another  alloy 
which  is  a  combination  of  iron,  nickel 
and  cobalt.  A  special  heat  treatment 
serves  to  bring  out  the  supermagnetic 
qualities  of  this  particular  alloy,  mak- 

ing it  much  more  effective  than  the 

original  permalloy.  The  name  "per- 
minvar"  has  been  given  to  this  metal.- 
It  has  what  electrical  engineers  call  a 

constant  "permeability"  over  a  wide 
range  of  magnetic  force,  and  in  addi- 

tion, the  electromagnetic  energy  loss 
in  carrying  this  metal  through  the 
magnetic  cycle  is  only  about  one  one-: 
hundred-thousandth  of  the  loss  oc- 

curring in  the  best  grade  of  magnetic iron. 

It  is  through  the  use„of  this  new 
alloy  that  the  hopes  of  telephone  en- 

gineers for  the  construction  and  op- 
eration of  a  transatlantic  telephone- 

cable  are  based. 

Communications  Miracle 
Recently  in  New  York  City  Captain 

Railey,  a  friend  and  supporter  of  the 
Byrd  Expedition,  had  a  telephone  talk 
with  London  (3,500  miles)  about  con- 

ditions which  might  face  the  ships 
voyaging  to  Little  America  to  bring 
back  the  explorers  from  the  Antarctic. 
Finishing  his  talk,  he  wrote  out  a  dis- 

patch to  Admiral  Byrd  which  called 
for  an  answer.  A  few  minutes  later 
The  New  York  Times  radio  station 
had  flashed  this  message  12,000  miles 

to  the  Admiral's  Antarctic  base. 
At  that  moment  the  Admiral  was 

flying-  his  plane  at  least  a  hundred 
miles  away.   His  base  station  sent  the 
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message  to  the  plane,  and,  while  in 
flight,  Admiral  Byrd  wrote  out  his 
answer;  it  was  sent  to  the  base,  the 
base  relayed  it  to  The  New  York 
Times  station  immediately,  and  Cap- 

tain Railey  was  reading  it  soon  there- 
after. The  time  consumed  in  the 

whole  process  was  less  than  forty-five 
minutes! 

This  amazing  exploit  of  the  science 
of  communications  was  described  by 
Correspondent  Russell  Owen  in  his 
dispatch  from  Antarctica.  It  was 
part  of  the  story  about  the  flight  to 
Discovery  Inlet.  Mr.  Owen  gave  the 
miracle  little  space,  and  it  was  re- 

ferred to  only  in  the  subheadlines.  In 
this  age  of  wonders  the  remarkable  is 
taken  as  a  matter  of  course,  and  the 
reading  public  probably  gave  the  news 
no  particular  thought  after  the  morn- 

ing paper  had  been  finished  with. 
That  does  not,  however,  make  the 
whole  process,  annihilating  time  and 
space,  less  astounding. 

Bad    Food   Cause    of    Majority 
of  American  Ills 

One  reason  why  arthritis,  heart 
disease,  high  blood  pressure,  chronic 
stomach  trouble  and  other  "business 
man's"  or  "society  woman's"  diseases 
are  now  so  common  in  America  is  not 

fast  living  but  bad  food.  So  con- 
cludes Dr.  Lovel  Langstroth  of  San 

Francisco,  in  a  report  just  published 
by  the  American  Medical  Association 
comparing  the  diets  and  diseases  of 
501  selected  patients. 

Two  Classes  of  Foods 

Dr.  Langstroth  divides  foods  into 
two  classes,  protective  and  non-pro- 

tective, distinguished  by  whether  or 
not  they  contain  plenty  of  the  vita- 
mines,  mineral  salts  and  other  sub- 

stances believed  to  protect  the  body 
and  keep  it  in  working  order.  Chief 
among  these  protective  foods,  he  re- 

ports, are  eggs,  milk,  fruits,  vegeta- 
bles and  lettuce,  but  these  made  up 

only  12.1  per  cent  of  the  average  diet 
of  his  501  patients. 

Bread  and  butter,  classed  as  non- 
protective  foods,  made  up  16.1  per 
cent  and  17.7  per  cent  respectively. 
Meat,  also  non-protective,  accounted 
for  10.9  per  cent.  The  remaining  43.2 
per  cent  of  non-protective  foods  in  the 
average  diet  includes  sugar,  cream, 
mayonnaise,  potatoes,  sweet  desserts 
and  other  foods  which  are  low  in  vita- 
mines  and  mineral   salts. 

Recommended   Diet 

Comparing  the  individual  diets  with 
the  occurrence  of  what  he  calls  de- 

generative diseases,  including  diabetes 
and  the  kind  of  sick  headache  called 
migraine,  as  well  as  disorders  of 
heart,  arteries,  digestive  system  and 
joints,  Dr.  Langstroth  finds  that  pa- 

tients who  habitually  ate  very  low 
percentages  of  protective  foods  devel- 

oped an  average  of  nearly  fifty  per 
cent  more  cases  of  these  diseases  than 

patients  who  ate  plentifully  of  pro- 
tective foods.     Twelve  per  cent  of  the 

vitamine-rich  foods  in  the  average 
diet  is  believed  to  be  too  low  to  keep 
everybody  in  good  health.  More  eggs, 
lettuce,  milk,  fresh  fruits  and  fresh 
vegetables  are  indicated  for  American 
tables ;  less  bread,  butter,  meat,  pota- 

toes and  sweets. 

Generator    Charts    Growth    of 

Electrical  Industry 

The  electric  light  and  power  in- 
dustry in  the  United  States  doubles 

in  volume  of  investment  and  output 
of  kilowatt  hours  about  once  in  every 
six  years.  The  present  investment  is 
in  excess  of  ten  billion  dollars,  and 
the  output  for  1928  was  approximate- 

ly eighty-eight  billion  kilowatt  hours 
of  electricity. 
A  striking  example  of  this  rapid 

growth  is  exemplified  by  the  160,000 
KW.  turbine  which  has  recently  been 
put  in  operation  in  the  Hell  Gate 
Station  of  the  New  York  Edison  Com- 

pany. This  huge  unit  of  160,000  KW. 
capacity  is  equivalent  to  about  215,000 
H.  P. 

Another  unit  of  the  same  size  will 
be  in  operation  in  a  very  short  time, 
bringing  the  present  capacity  of  this 
station  up  to  605,000  KW.  and  mak- 

ing it  the  world's  largest  steam  gen- 
erating plant. 

One  of  the  striking  features  of 
these  new  units  is  that  they  each 
occupy  practically  the  same  space  in 
the  station  originally  intended  for  a 
35,000  KW.  generator.  In  other 
words,  five  times  as  much  power  is 
now  generated  in  the  same  space  as 
was  even  considered  possible  five 

years  ago. 
Each  new  unit  consists  of  a  high- 

pressure  turbine,  direct-connected  to 
a  75,000  KW.  generator,  and  a  low- 
pressure  turbine,  direct-connected  to 
a  85,000  KW.  generator. 

The  weight  of  the  unit  complete  is 
1,405  tons.  In  1903,  a  5,000  KW. 
generator,  built  by  the  same  company, 
weighed  160  tons,  or  32  tons  per 
thousand  kilowatt  capacity.  The 
present  unit  weighs  the  least  per 
kilowatt  of  power  generator  of  any 
built  yet. 

Contemporary  Opinions 
OF  late  we  have  received  so  many 

letters  from  exhibitors  in  vari- 
ous stages  of  irritation,  heated  re- 

sentment, ire  and  constant  unrest 
that  we  have  come  at  least  to  the 
temporary  conclusion  that  they  are 
entitled  to  speedy  relief  and  consid- 

eration, now  that  the  talkers  are  with 
us  permanently,  from  the  exchange 
man  that  sends  them  prints  and 
records  unfit  for  use. 

Bad   Film — Bad   Business 

Talking  pictures  are  a  little  bit  of 
hotsy  totsy  for  the  exhibitor  when 
they  are  clicking  mechanically  and 
everything  is  running  O.K.  but,  when 
in  place  of  ordinary  even  projection 
you  have  a  constant  rain  storm  on 
the  screen  and  instead  of  pleasing 
voices  and  tuneful  melody  you  get 
from  the  loud  speaker  a  symphony  of 
squeaks,  scratches  and  air  pockets, 
the  effect  upon  the  customer  regard- 

ing his  future  and  continued  patron- 
age is  apt  to  be  most  discouraging  for 

the  exhibitor. 
The  indictment  before  us  that  con- 

fronts the  exchangeman  aforemen- 
tioned is  rather  long  and  consists  of 

several  counts.  Here  are  a  few:  Oily 

prints — Scratched  prints — Prints  out 
of  sink — P  o  o  r  patches — B  r  o  k  e  n 
sprocket  holes — Old  and  worn  out 
records,  and  divers  and  sundry  other 
abuses  too  numerous  to  mention. 

The  above  is  inserted  as  hearsay  evi- 
dence merely  as  a  matter  of  record. 

Synchronized  Murder 
Seriously,  here  is  a  situation  that 

no  doubt  is  a  grave  problem  to  nine 
out  of  ten  small  town  houses.  It  is 
a  big  enough  thought  to  deserve  the 
immediate  attention  and  considera- 

tion of  every  sales  manager  and  su- 
pervising  exchange    executive    in    the 

business.  In  former  days  an  old 
print  was  bad  enough,  but  under  the 
new  order  of  things  bad  sound  from 
either  print  or  records  is  nothing 
short  of  synchronized  murder. — The Film,  Daily. 

Five-Day   Week   Pays 
Early  returns  from  the  firing  line 

of  industry  supports  organized  labor's 
contention  that  a  five-day  week  is 
practical.  The  Industrial  Conference 

Board,  an  employer's  research  agency, 
sent  a  questionnaire  to  executives  of 
127  companies  having  the  five-day 
week.    The  returns,  made  public,  show: 

(1)  That  68  per  cent  of  the  plants 
had  maintained  or  increased  produc- 

tion ; 

(2)  That  75  per  cent  expressed  no 
complaint  at  the  reduction  in  hours; 

(3)  That  higher  output  per  hour 
throughout  the  week  had  been  main- 
tained; 

(4)  Attendance  and  punctuality 
had  improved,  and 

(5)  Morale  of  the  working  force 
was  raised. 

It  is  believed  too  early,  however,  to 
measure  the  effect  on  production,  gen- 

erally, and  to  make  generalizations. 
An  article  in  the  American  Contrac- 

tor for  December  7,  1929,  by  H.  H. 
Fox,  vice  president,  Turner  Construc- 

tion Company,  tends  to  support 
labor's  contention  that  production  had 
already  reached  such  a  pitch  of  ac- 

tivity as  to  warrant  the  introduction 
of  the  short  work  week.  This  con- 

struction company  has  kept  work 
charts  on  jobs  since  1913.  These 
charts  indicate  that  production  started 
to  climb  in  1925,  and  had  reached  al- 

most a  50  per  cent  increase  by  1929. 
— Electrical  Workers'  Journal, 
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Firmly  Established  as  a  Perfect  Lens  by  Scientific  Calcu- 
lation,   Precision    Work   and    Many    Years   Service    in   the 

Finest    Motion    Picture    Theatres 

SOLEX 
PROJECTION    LENS 

Noted  for  High  Illu- 
mination— Photographic 

Definition,  Color  Con- 
trasts and  Perfect  Focus. 

"As    Easy    to    Put    To- 
gether as  It  Is  to  Take 

Apart" Write  for  Descriptive 
Literature. 

It  Will  Be  Sent 

to  You  Immediately 

Manufactured   by 

KOLLMORGEN    OPTICAL    CORP. 
767  Wythe  Ave.  Brooklyn,  N.  Y. 

VISITRON 
Photoelectric 

CELLS 

Standard     with     the     ma- 

jority     of      manufacturers 
of     Sound     on     Film 

Equipment. 

There's  A  Reason 

LABORATORIES   iNC 

1803  Grace  St. Chicago,  III. 

  PREVENT  STOPS   

GRIFFIN  FILM  CEMENT 
Makes  a  non-buckling  patch  that  stays  stuck 

Specially  Suited  for  Sound  Prints 

Manufactured    by 

F.  B.  GRIFFIN 
OSHKOSH  WIS. 

FREE  SAMPLE  and  PRICES  on  request 

THE  MOST  PRACTICAL  PROJECTOR 
FOR  SOUND  PROJECTION  IS 

THE   SUPERIOR 
Admittedly  the  Best  by  Those  who  use  them 

Most  Durable  Screen  Results  Unsurpassed 
Lowest  Upkeep  Sound  Projection  Unexcelled 

Latest  Improvements 

Adapted  to  all  Leading  Sound  Reproducers  for  Disc 
or  Film. 

Demonstration  gladly  given  by  our  Dealers. 

Manufactured  by 

COXSACKIE  HOLDING  CORPORATION 
COXSACKIE,  N.  Y.,  U.  S.  A. 

REALISM! 
Incorrect  line  voltage,  incorrect  grid  bias,  incor- 

rect plate  voltages,  incorrect  input  and  output 

voltages,  incorrect  volume  control — these  and 
other  factors   KILL   realism. 

But  you  don't  have  to  take  a  chance  with  such 
factors.  You  can  cut  out  guess  work.  For  with 

the  CLAROSTAT,  ranging  from  the  Super-Power 

type  handling  250  watts,  to  the  tiny  Volume  Con- 
trol type  handling  a  few  watts,  and  available  in 

any  conceivable  range  with  precise  setting  for  any 

resistance  value,  you  have  the  correct  resistance 

for   every    application    in    your   sound    system. 

Don't  gamble  with  resistance,  with  realism,  and 
with    box   office    receipts!      Play   safe! 

CI*R05TAT 
WRITE  for  data  reaardinn  the  CLARO- 

STAT line  of  variable,  fixed  and  auto- 
matic resistors,  or  if  you  prefer,  ask  youi* 

supply  house. 

CLAROSTAT  MANUFACTURING  CO.,  Inc. 
Specialisti    in    Fixed.    Portable    nnil    Automatic    Resistors 

295-7  North  Sixth  Street  Brooklyn,  N.  Y. 
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Film  Technical  Advances  in  1929 

ALWAYS  of  extreme  interest  to 
the  technical  forces  of  the  mo- 

tion picture  industry,  the  bi-annual 
report  of  the  Progress  Committee  of 
the  S.  M.  P.  E.  as  submitted  at  the 
Toronto  meeting  last  Fall  presents 
specific  information  on  projection 

matters  which  make  the  report  of  ex- 
ceptional interest  to  projectionists 

and  those  interested  in  projection 

work.  The  report  embodies  some 
highly  interesting  data  on  general 

projection  room  equipment,  fire  pro- 
tection work,  projection  optics,  spe- 

cial projection  equipment,  stereoscopic 

pictures,  screens,  and  new-type  pro- 
jector developments.  The  report  of 

this  Committee  is  a  valuable  contribu- 
tion to  projection  bibliography.  The 

report  in  part  follows: 

General  Projection  Equipment 

Comparatively  few  changes  have 
been  noted  recently  in  projectors 
equipped  for  ordinary  motion  pictures 
but  many  improvements  have  ap- 

peared in  connection  with  projectors 
for  sound  films  and  the  newer  wide 

films.  A  projector  of  Italian  manu- 
facture has,  as  a  novel  feature,  an 

automatically  adjusted  shutter  which 
permits  as  few  as  14  pictures  to  be 

projected  per  second  without  flicker. 
A  German  projector  is  equipped  with 

spools  containing  loose  centers  auto- 
matically regulating  the  film  tension, 

also  a  shutter  which  rotates  in  a  ball- 
shaped  housing  between  the  lamp  and 
the  gate. 

As  a  change-over  signal,  it  has  been 
suggested  that  a  spring  hinged  arm 
be  folded  over  the  first  few  convolu- 

tions of  the  film  during  rewinding. 
When  the  arm  is  released  during 
projection,  it  closes  the  circuit  of  an 
electric  bell.  Another  device  makes 

the  change-over  automatically  and 
also  stops  the  projector  and  cuts  off 
the  light  in  case  of  a  break. 
Types  of  projectors  have  been 

classified  into  three  groups  by  a  com- 
mittee appointed  by  the  German  gov- 

ernment. The  classes  are  (1)  danger- 
ous and  for  use  in  booths  only,  (2) 

dangerous  only  in  unusual  circum- 
stances, and  (3)  safe.  An  advisory 

council  has  been  established  recently 
which  is  working  in  conjunction  with 
the  American  Projection  Society, 

studying  projection  conditions  in  the- aters. 

Patents  related  to  projectors  deal 
with  a  great  many  devices,  such  as 
pull-down  mechanisms,  electro-mag- 

net'cally  operated  clutches,  air  cooled 

lamphouses,  etc.  Errors  in  archi- 
tectural design  affecting  location  of 

the  projection  booth  are  cited  to  show 
that  greater  care  should  be  given  by 
architects  in  the  location  and  design 

of  this  important  element  in  a  mo- 
tion picture  theater. 

Fire  Prevention 

Lehmann  has  written  a  general 
article  dealing  with  motion  picture 
film  and  projectors  with  relation  to 
fire  hazards  and  predicts  that  nitrate 
film  will  continue  in  use  for  some  time 
to  come.  Detailed  specifications  of 
construction  materials  for  projection 
rooms  in  Germany  have  been  pub- 

lished. Joachim  has  published  a  com- 
prehensive article  dealing  with  shut- 

ter design,  fire  hazards  in  projection 
booths  and  other  related  subjects.  -A 
number  of  patents  deal  with  various 
improvements  in  methods  of  stopping 
the  projector  mechanism  in  case  of 
fire,  closing  port  holes,  the  use  of 
heat  resisting  screens  in  the  path  of 
the  light,  etc. 

Projection    Optics 

Patents  on  optical  projector  sys- 
tems disclose  methods  of  obtaining 

maximum  illumination  with  concen- 
trated filament  lamps,  and  a  means 

for  projecting  a  small  beam  of  light 
upon  a  douser  shutter  to  permit  the 
projectionist  to  determine  previous 
to  projection  the  alignment  and  focus 

(Continued  on  page  42) 

TRUVISION  ?1TsToAS  GLASS  BEADED 
FIRE-PROOF  SCREEN  FOR  SOUND 

A    FIRE-PROOF     SOUND     SCREEN    WITHOUT    ANY    LOSS    OF    THE 
INCOMPARABLE     QUALITIES     PERTAINING    TO     THE    TRUVISION 

GLASS  BEADED  SOUND  SCREEN. 

BRILLIANCE— DEPTH— DEFINITION— THIRD  DIMENSION  ILLUSION 

Easily  washed — retains  original  brilliance. 

ELECTRICAL    TESTING    LABORATORIES'  REPORT  48,114  JAN.  22,   1930 

ROXY    THEATRE 
INSTALLS  ANOTHER  TRUVISION  GLASS  BEADED  SOUND 

SCREEN  FOR  GRANDEUR  PICTURES 

TRUVISION  GLASS   BEADED   SOUND   SCREENS    ARE    THE    LAST    WORD 
FOR  PROJECTION  AND   SOUND 

TRUVISION  PROJECTION  SCREEN  CORPORATION 
841  TIFFANY  STREET,  BRONX,  N.   Y. TEL.:  DAYTON I  8886 

/  8887 
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A  New 

STRONG"  Changeover 

"The  Five  Point" 

EYE  SHIELD 

FILM 
GATE  OPENER 

NOISELESS 
CHANGEOVER 

AUTOMATIC 
FIRE  SHUTTER 

FINGER 

The  only  device  of  its  kind  at  a  moderate 

price  which  gives  the  Projectionist  a  com- 
plete multiple  accessory  .  .  .  combining  in 

one  device  all  the  functions  that  Projection- 
ists are  demanding. 

NOW  READY  FOR  SIMPLEX 

Sold  by  All  Branches  of 

National  Theatre  Supply  Co. 

EDW.  L.  KLEIN  CO.,  25  W.  43rd  St.,  N.  Y. 
Foreign  Representative 

Manufactured   by 

ESSANNAY  ELECTRIC  MFG.  CO. 

2809  W.  Van  Buren  St.       CHICAGO,  ILL. 
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SLIDES... 
EACH  AS  FASCINAT- 

ING AND  COLORFUL 
AS  THE 

ARABIAN  NIGHTS 

Our  slides  used  with  the  BRENKERT  F-7  Master 

Brenograph  and  other  types  of  effect  projectors 

Our   huge   Library   of   slides 

will  take   care   of  you   twelve 
months  of  every  year 

r  I  "'HE  growing  needs  of  all  types  of  theatres  have 
already  established  our  slide  business  on  a 

firm  and  prosperous  basis  .  .  .  We  are  now  sup- 
plying the  leading  circuits  with  all  their  slides 

.  .  .  We  have  slides  specially  prepared  and  stocked 

for  all  special  and  ordinary  presentations,  holi- 
day events,  and  every  type  of  special  effect 

desired  .  .  . 

If  we  haven't  what  you  want  we  will  make  it 
up  at  once  and  ship  immediately  .  .  .  Order  from 

us  and  build  up  your  own  slide  library  .  .  .  We 

cater  especially  to  Projectionists  who  strive  to  im- 

prove the  quality  of  the  show  by  originating  spe- 
cial curtain  effects  to  surround  and  amplify  the 

entertainment  value  of  the  program  .  .  .  You  can 

get  beautiful  effects  at  slight  cost  .  .  .  Write  vis 

today  for  further  information. 

A  valuable  catalog  will  be  sent  to  you  immediately 

if  you  will  write  to  us. 

WORKSTEL     STUDIOS 
151  WEST  46th  STREET NEW  YORK  CITY 
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LOW-COST  TINTS 
that  match  every  mood  in 

SOUND  PICTURES 
XHE  widest  range  of  tints  ever  offered  the 

industry  is  embraced  by  Eastman  Sono- 

chrome  Tinted  Positive  Films.  They  can 

be  used  to  match  every  mood  in  the  story, 

or  to  reproduce  the  one  lighting  or  tone 

that  predominates  throughout  the  pic- 

ture ....  In  either  case  Sonochrome  gives 

beautiful  color.  It  gives  faithfully  repro- 

duced sound.  And  it  costs  no  more  than 

regular  black-and-white  positive. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

J.  E.  Brulatour,  Inc.,  Distributors 
New  York  Chicago  Hollywood 

Un iversal    Film  Splicing 
Machine 

MODEL  NO.  3  Pat.  March  22:22 

First-Class  Results  on  New  or  Old  Film 
Permanent  Gauge  No  Adjusting 

FOR  THEATRES,  EXCHANGES 
LABORATORIES,  SCHOOLS 

Price  $6.00 
GENERAL  MACHINE  CO.,  INC. 

816-826  East  140th  St.,  NEW  YORK,  N.  Y. 

For  sale  by  all  Supply  Dealers 

This    Matter    of    Film 

Reel   Sizes 
{Continued  from  page  20) 

when  short  reels  are  used,  and  in  case 
of  a  serious  break  the  additional  time 
would  be  invaluable. 

The  last  paragraph  of  Mr.  Holz's 
letter  is  the  focal  point  of  this  prob- 

lem, stressing  as  it  does  the  most  im- 
portant phase  of  the  motion  picture 

business — audience  reaction.  As  we 
see  it,  this  matter  of  film  reel  size 
may  be  expressed  as  a  contest  not  be- 
between  producer  and  projectionist 
conveniences  but  between  producer 
convenience  and  projectionist  respon- 

sibility to  put  on  a  good  show.  We 
don't  believe  we  are  unfair  in  stating 
that  the  projectionist  has  proved  his 
case  by  demonstrating  that  single 
reels  are  impracticable  for  purposes 

of  putting  on  a  good  show;  the  pro- 
ducer has  proved  nothing  but  has 

simply  established  the  fact  that  the 
argument  for  single  reels  is  based  on 
the  rather  insecure  foundation  of  per- 

sonal convenience. 

The  Old  Refrain 

It  would  be  too  much  to  expect  that 
anything  further  will  be  done  about 
this  highly  important  phase  of  pro- 

jection room  work.  If  we  know  our 
motion  picture  business  at  all,  the 
matter  will  soon  be  forgotten,  pro- 

ducers will  continue  to  ship  out  their 
sound  film  releases  on  single  reels, 
projectionists  will  continue  to  cut  and 
join  single  reels,  producers  will  con- 

tinue to  protest  this  damage  to  their 

property  and  projectionists  will  con- 
tinue to  ignore  these  protests.  All  in 

all,  this  disagreement  will  be  per- 
mitted to  lag  on  until  it  finally  ties 

itself  into  the  conventional  knots 
which  preclude  any  possibility  of 
settlement  and  which  are  character- 

istic of  all  motion  picture  technical 

problems. 
We  should  like  to  have  the  fore- 

going prophecy  knocked  into  a  cocked 
hat,  but  we  doubt  that  it  will  be.  Is 
there  no  one  who  will  provide  us 
with  this  pleasant  surprise? 

More  Opinions: 
Sir: — In  your  December  issue  you 
published  a  communication  from  F.  P. 
Broadbent  on  the  matter  of  reels.  Mr. 
Broadbent  mentions  the  fact  that 

"doubling  up"  and  subsequent  cutting 
or  breaking-up  of  a  2,000-foot  reel  is 
ruinous  to  the  film.  He  goes  on  to 

say:  "In  some  cases  the  sound  record 
runs  on  past  the  last  picture  frame, 
and  then  we  are  faced  with  the  choice 
of  cutting  off  that  stretch  of  sound 
record  (dialogue,  perhaps),  or  hav- 

ing our  screen  go  dark  while  the 

sound  is  permitted  to  run."  Evidently 
Mr.  Broadbent  has  forgotten  the  fact 
that  in  a  Movietone  print  the  dialogue 
is  14%"  in  advance  of  the  frame 
with  which  it  is  in  synchrony.  There- 

fore,   I   cannot   see   the   necessity   for 
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order  to  allow  dialogue  to  run  to  its 
completion. 

While  as  I  realize  that  this  angle 
is  entirely  irrelevant  to  the  main 
points  developed  by  Mr.  Broadbent, 
it  might  be  wise  to  publish  this  for 
the  benefit  of  those  who  may  be 
laboring  under  a  misapprehension  as 
a  result  of  the  statement  quoted. — 
Walter    Silver,    Brooklyn,    N.    Y. 

Sir: — I,  like  the  great  majority,  agree 
that  the  continued  splicing  of  film 
impairs  synchronization  to  a  large 
extent.  I  feel  that  a  vast  improve- 

ment over  present  practices  could  be 
effected  by  the  use  of  double  reels. 
In  changing  over  from  the  outgoing 
to  the  incoming  projector  it  is  very 
difficult  to  cut  the  former  on  the  last 
frame  of  the  reel  and  at  the  same 
time  catch  the  incoming  projector 
on  the  first  frame.  It  can  be  done, 

of  course,  but  many  times  the  se- 
quence leader  shows  on  the  screen. 

Even  if  such  an  accurate  changeover 
could  be  made,  the  sound  track 

registers  14%"  below  the  aperture,  so 
there  would  be  no  sound  for  that  frac- 

tional time  used  in  changing  over, 
particularly  when  the  ending  and  be- 

ginning of  both  reels  are  synchron- 
ized, as  often  happens.  I  suggest  thac 

all  exchanges  send  film  out  in  double 
reels. — S.  Santorelli,  Morristown, 
N.  J. 

New    Protective    Film    Process 

Essem  Laboratories,  Washington. 
D.  C,  has  closed  with  M-G-M  and 
Universal  whereby  these  companies 
will  use  Perfexit,  protective  film 
process.  The  two  companies  will 
process  about  6,000,000  feet  a  week 
under  this  system.  Deals  for  the 
process  are  pending  with  a  number 
of   other  major   companies. 

The  coating  does  not  increase  the 
thickness  of  the  film,  the  company 
points  out.  Instead  the  solution  is 
entirely  absorbed  by  the  film  and 
makes  the  film  more  pliable,  retards 
shrinkage  and  buckling,  extends  its 
life  and  is  humidity-proof  and  scratch- 
proof.  One  result  of  the  process  is 
that  it  holds  the  gelatine  in  status 
quo.  The  solution  is  fireproof  and 
will  extinguish  a  lighted  match  thrown 
into   it,    according  to   company   tests. 

The  solution  is  applied  by  an  au- 
tomatic machine  capable  of  process- 

ing at  any  rate  of  speed  up  to  10,000 
feet  an  hour.  In  other  words  a  ma- 

chine occupying  a  space  of  six  inches 
by  four  feet  of  floor  space  will  process 
at  the  mentioned  rate.  This  process 
can  be  applied  in  combination  with, 
or  independent  of,  the  drying  cabinet 
in  laboratories. 

The  process  is  especially  of  value 
in  connection  with  color  and  wide 
film,  according  to  the  company, 
and  broad  and  valuable  claims  have 
been  granted  on  the  process.  Dr.  L. 
L.  Steele,  formerly  of  the  Bureau  of 
Standards,  and  inventor  of  the  proc- 

ess, is  consulting  chemist. 

Do  you  want  a  ~ 
motor  generator  for  your  projection 

machines  that  is  MORE  Ruggedly  Con- 
structed, Vibrationless,  Noiseless,  Com- 

pact and  Trouble-free? 

One  that   will   maintain  perfect  align- 
ment  throughout    years    of   service,    and 

give  a  more  constant  voltage  due  to  the 

uperior  design  and  perfect  construc- 
tion of  the  motor  anc 

ROTH      BROTHERS      &      CO. 
Division    of    Century    Electric    Company,    St.    Louis,    Mo. 

1400  W.  Adams  St.,  Chicago,  HI. 
New   York    Office:    CENTURY    ELECTRIC    CO.,    50    Church    St. 

Offices  in  all  principal  cities   of   the  world 
Manufacturers     of    Emergency    Light    and    Power    Plants. 

Installing  Super-Lite  Lens 
Instructions  for  installing  the  bi- 

focal Super-Lite  projection  lens  re- 
cently introduced  by  Projection  Optics 

Co.  of  Rochester,  N.  Y.,  as  supplied 
by  that  company  are  as  follows : 

For  Silent  Film 

1st — Turn  ring  on  mount  until  the 
optical  system  is  fully  extended.  This 
is  the  correct  E.  F.  for  silent  film. 

2nd — Install  lens  in  machine  and 
revolve  entire  mount  until  picture 
moves  over  to  the  extreme  right. 
Then  focus  sharp  on  screen  and  clamp 
tight  in  machine. 

For  Sound  Film 
3rd — Now  reverse  the  turn  with  the 

ring  and  the  system  will  increase  the 
size  of  picture  and  at  the  same  time 
move  the  picture  over  to  the  left, 
while  the  right  side  of  the  picture 
practically  remains  stationary. 

Focusing  Picture 

4th — A  little  practice  by  the  pro- 
jectionist with  the  shifting  movement 

of  picture  will  enable  him  to  get  the 
picture  to  fit  in  the  screen  for  both 
silent  and  sound  film,  as  it  will  re- 

quire a  little  experience  with  this 
system  to  get  the  eccentric  movement 
to  work  perfectly. 

If  picture  is  focused  sharp  on  one 
extreme  and  not  on  the  other,  a  slight 
turn  of  the  focus  movement  on  ma- 

chine will  correct  it  instantly. 
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MANY  A  VALUABLE  HINT 

COMES  TO  THOSE  WHO 

ARE  GOOD  LISTENERS  ! 

The  advertising  man  was  looking  for  New  Ideas. 

So  he  listened.  In  fact,  he  questioned  the  maga- 
zine representative  and  this  is  one  thing  he 

learned. 

Said  the  Magazine  representative: 

"You  know  one  reason  why  the  Hertner 

Trans verter  always  is  spoken  well  of — It's 
because  Hertner  could  build  it  a  lot  cheaper 
than  he  does,  but  he  makes  it  better  than  it 

needs  to  be." 

And  the  fact  is,  Theatre  owners  and  projection- 
ists know  this  to  be  true. 

Transverters  everywhere  perform  better  and 
longer  than  you  ever  expect  them  to.  They 

are  built  up  to  an  Ideal — not  down  to  Price. 

"If  you  show  Pictures — you  need  the 

Transverter" — more  so  today  than 
ever  before. 

Sold  in  the  U.  S.  A.  by 

The   National  Theatre   Supply   Co. 

Canadian   Distributors 

Perkins   Electric,   Ltd. 

THE  HERTNER  ELECTRIC  COMPANY 

S&  Cleveland,    Ohio,    U. 12688    Elm  wood    Avenue 

Exclusive    Manufacturers    of    the    Transverter 

S.    A. 

IN   WESTERN  CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS— HOLMES 
and  all  theatre  equipment  of  the  leading  manufacturers.    Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

105    Capitol   Theatre   Building 
Winnipeg,  Man.,  Canada 

Alberta   Representative 

M.  L.  ADAMSON 

1605 — 104th  St.,  Edmonton,   Alb.,   Canada 

Film     Technical    Advances 
In    1929 

(Continued  from  page  38) 

for  homogeneous  screen  illumination. 
Patzell  has  discussed  the  theory  and 
practice  of  projection  light  sources, 
particularly  mirror  arcs. 

Wide  Film  Advances 

The  industry  is  rapidly  adapting  it- 
self to  sound  film  projection  and  it  is 

predicted  that  over  9,000  houses  will 
be  equipped  for  handling  one  or  more 
types  of  sound  films  by  January,  1930. 

For  the  projection  of  Fox  Grandeur 
pictures  at  the  Gaiety,  New  York, 
which  opened  during  September  1929, 
a  new  projector  was  used  built  es- 

pecially to  accommodate  the  70  mm. 
film.  It  incorporated  a  high  intensity 
arc  consuming  150  amperes  for  a  70 
foot  throw  onto  the  17  feet  by  35 
feet  screen.  Special  lenses  were  neces- 

sary to  accommodate  the  large  screen 
and  a  new  type  of  carbon  arc  was 
used  which  will  take  an  amperage  as 
high  as  250,  considered  to  be  neces- 

sary for  larger  houses. 
Interchangeability  is  a  feature  of 

several  new  projectors  equipped  for 
sound  projection.  One  projector  is  de- 

signed in  three  models,  sound-on-film, 
sound-on-disc,  or  both  and  if  one  of 
the  first  two  types  are  purchased, 
the  other  may  be  added  later.  Sev- 

eral firms  are  manufacturing  sound 
equipment  for  attachment  to  standard 
projectors.  Features  of  the  Royal 
Amplitone  are  a  high  pedestal  for  the 
disc  assembly  permitting  easier  han- 

dling of  this  type  of  equipment,  free- 
dom from  turntable  flutter,  and  a 

locked  optical  device  for  the  sound-on- 
film  assembly.  A  curved  sound  gate 
is  used  by  Tobis-Klangfilm  to  prevent 
film  buckling. 

New  Reproducer 

New  apparatus  for  playing  disc 
records  continues  to  be  announced. 
Filmophone  is  stated  to  permit  inter- 

ruption of  the  sound  at  any  pre- 
determined point  and  the  Electrocord 

consists  of  a  well-balanced  turntable 
for  use  in  small  halls.  RCA  Photo- 
phone  have  announced  a  dual  system 
unit  for  use  in  theaters  seating  500 
or  less. 

A  reproducer  employing  the  con- 
denser principle  has  been  described. 

It  consists  of  a  slotted  aluminum  grid 
which  acts  as  one  plate  and  a  thin 
layer  of  gold  or  aluminum  leaf  glued 
to  a  rubber  diaphragm  serves  as  the 
other  condenser  plate.  Several  of 
these  grids  are  attached  in  the  rear 
of  the  projection  screen.  A  hydraulic 
lift  is  now  used  for  the  stage  mount- 

ing of  loud  speaker  horns.  A  seg- 
mented cardboard  disc  has  been  an- 
nounced which  can  be  used  to  synchro- 

nize the  picture  with  a  disc  record. 
Fader  control  from  the  auditorium 
is   possible  with   an  installation  used 
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by    M-G-M    for    road    shows    in    the 
larger  neighborhood  theaters. 

A  committee  of  technicians  has  un- 

dertaken an  investigation  to  draw  up' a  set  of  standards  for  camera  and 
projector  apertures,  according  to  a 
report  from  the  Academy.  A  pre- 

liminary survey  indicates  that  the 
majority  of  theaters  showing  sound- 
on-film  pictures  are  using  a  screen 
that  is  nearly  opaque.  Sliding  masks 
are  sometimes  used  alone  or  in  con- 

junction with  a  horizontally  movable 
lens  mount.  Sometimes  a  lens  of 

lower  focal  length  is  used  and  an  un- 
dersized aperture  plate  thus  restor- 

ing the  3  by  4  proportion  but  at  a 
loss  of  some  of  the  picture.  A  re- 

cent report  states  that  all  the  large 
producers  on  the  Pacific  Coast  have 
agreed  to  adopt  at  once  the  recom- 

mendations of  the  joint  committee  of 
this  Society  and  the  Academy  of  Mo- 

tion Picture  Arts  and  Sciences  pro- 
viding for  the  use  of  a  standard  aper- 

ture of  one  size  in  all  cameras. 
Numerous  patents  have  been  granted 
an  improvement  in  sound  projection 
apparatus  and   accessories. 

Third   Dimension 

Since  the  public  showing  of  the 

"Teleview"  in  New  York  City  in  1922, 
there  have  been  no  further  develop- 

ment of  commercial  interest  in  stereo- 
scopic pictures  until  the  past  sum- 

mer when  wide  pictures  were  in- 
troduced. Both  Fox  Grandeur  and  the 

Spoor-Berggren  systems  are  claimed 
to  give  the  illusion  of  depth  but  those 
who  have  seen  them  state  it  is  only 
a  fair  illusion.  Special  lens  systems 
are  used  in  the  recording  cameras.  A 
compressed  air  control  is  used  in  the 
Spoor-Berggren  projector  to  hold  the 
56  mm.  film  flat.  Ritterath  is  in- 

clined to  believe  the  secret  of  stereo- 
scopic motion  pictures  lies  in  the  use 

of  a  composite  screen  rather  than 
special  cameras  or  projectors.  A  rela- 

tively complicated  method  of  stereo- 
motion  pictures  having  severe  prac- 

tical limitations  has  been  described 

in  a  paper  by  Ives,  before  the  Op- 
tical Society  of  America.  A  few 

patents  related  to  stereoscopic  mo- 
tion pictures  have  been  granted. 

Optical   Projectors 

Efforts  continue  to  perfect  non-in- 
termittent projectors,  most  of  the 

published  results  coming  from  Ger- 
many. The  most  successful  of  the 

commercial  models,  the  Mechau  pro- 
jector has  been  further  improved  in 

Model  4,  a  description  of  which  ap- 
peared in  an  issue  of  Kinotechnik 

early  this  year.  Burmester  and 
Mechau  have  prepared  a  very  com- 

plete treatise  on  the  mechanical  and 
optical  principles  underlying  this  pro- 

jector. Several  German  theaters  are 
reported  to  be  using  them  and  an 
earlier  model  was  installed  for  a 
short  time  at  the  Capitol,  New  York, 
a  few  years  ago. 

Thun  has  published  a  paper  on  pro- 
jection with  optical  compensation  and 

QUALITY 

The 
INTENSITY 

Type  F  R 

High    Intensity    Arc 
For  Motion  Picture  Projection 

Hundreds  of  successful  installations  tell  their  story  of 
the   best  possible   projection   at   lowest   operating   cost 

HALL   &    CONNOLLY,   Inc. 
24  VAN  DAM  STREET  NEW  YORK  CITY 

If  You  Are  Having  Trouble  With  Your^ 
Needles  Playing  Hop -Scotch  on  the  Disks* 

Invest  in   a  Pair  of 

PICK-UPS 

"It's  All  In 

The  Tone  Arm 

that  precise  construction 
based  on  correct  principles 
will  eliminate  this  very  annoy- 

ing   occurrence. 
Many  a  frantic  man  has 

stopped  his  troubles  at  their 
source  with  the  famous  Weber 

Syncrodisk    Pick-Ups. 

COMPLETE 
for  only 

$20 

WEBER  MACHINE  CORPORATION 

Ei 

59  RUTTER  ST.,  ROCHESTER,  N.  Y. 

Subscribe  NOW! — At  present  low  rate 
of  $2.00  per  Year 
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Brilliant  Pictures 

Perfect  Sound 
Clear,  realistic  pictures,  freedom  from  eye-strain,  and 
natural  tone  quality  is  necessary  to  win  and  hold  your 

patronage. 

To  insure  projection  as  good  as  you  had  before  Sound, 

to  get  the  best  reproduction  from  your  sound  outfit,  you 

must  have  the  right  kind  of  a  screen. 

Vocalite  Sound  Screen  is  proven  best  by  scientific  test. 

Many  successful  installations  have  proved  it  to  be  superior 

in  light,  definition,  and  tone  quality. 

It  is  the  only  screen  optically  and  chemically  correct  for 

the  projection  of  Colored  Pictures. 

Full  information  will  be  sent  on  request,  cost  no  higher 

than  any  good  screen. 

Approved  by  Electrical 
Research  Products,  West- 

ern Electric  Co.,  Inc.,  and 
other  makers  of  Sound 

Equipment. VI OCALITE 
Porous  but  not 

perforated 

Fire  Proof 
Non    Inflammable 

The   First  Screen  Scientifically   Perfected  for  Sound  Pictures 

Beaded  Screen  Corp. 

Roosevelt,  New  York 

A  Rectifier  Built  for  Use  with  Sound 

Features 

25   amps   at   each   arc 

during    change-over 

30    to    40    amps    for 

Spotlight 

Nothing  to  wear  out 

Accessible 

Durable 

Small  installation  cost 

Can   be   used   on   any 
A.  C.  Supply 

Low  cost  of  operation 

No  moving  parts Type  M.  P.  25-25 

Advantages 

Less   Initial   Cost 

Saving  of  Current 

High  efficiency  80-86% 

No  special   Booth  re- 

quired Readily  accessible 

Lower    Maintenance 
Cost 

No  Special  Wiring 
Required 

Fireproof 

Shockproof.      No  live 
parts  exposed 

Noiseless 
No  Oiling 

Easy  to  Operate 

Operate  Two  Projectors  from  One  Rectifier 
Your  Supply  House  Can  Tell  You  All  About  This  Machine 

FOREST  ELECTRIC  CORP.,  272  New  St.,  Newark,  N.  J. 

Hatschek  has  described  a  non-inter- 
mittent projector  of  comparatively 

simple  construction  which  utilizes  a 
spiral  concave  mirror  with  an  inner 
hollow  face  which  rotates  on  a  verti- 

cal axis  once  per  picture. 
The  first  paper  of  a  series  written 

on  various  non-intermittent  projector 
systems  has  appeared  recently.  It  de- 

scribes the  projector  invented  by  G. 
Nilson  in  which  one  pair  of  oscillat- 

ing mirrors  are  used  to  project  the 
image  in  place  of  the  usual  large 
number  of  mirrors  and  prisms.  Sev- 

eral patents  have  been  taken  out 
on  optically  compensated  projectors 
which  describe  among  others  the  use 
of  a  rotating  disc  (set  at  45  degrees 
to  the  film  plane),  in  the  periphery 
of  which  mirrors  are  placed,  the  em- 

ployment of  a  rotating  polygon  of  re- 
fractors having  plane  parallel  sur- 

faces, and  the  use  of  mirrors  car- 
ried by  two  rotors  and  arranged 

prismatically  thereon,  the  number  of 
mirrors  being  different  on  the  two 
rotors. 

Portable  Apparatus 

A  sound-on-film  portable  projector 
has  been  marketed  by  Western  Elec- 

tric. A  mechanical  governor  controls 
the  continuous  movement  of  the  film 

past  the  photo-electric  cell  and  sound 
lamp.  Various  devices  have  been 
patented  for  handling  endless  film 

bands  in  projectors,  coin-in-slot 
operated  projectors,  and  translucent 
screens.  One  patent  describes  a  music 
roll  on  which  are  printed  a  series  of 

pictures  which  show  as  motion  pic- 
tures when  the  roll  is  rewound 

rapidly. 

Screen  Light  Values 

The  porous  nature  of  many  ma- 
terials used  for  "talker"  screen  con- 

struction has  resulted  in  a  serious 
lowering  of  screen  reflection  values 
and  in  a  regrettable  feature  of  sound 
pictures.  One  new  sound  screen  uses 
staggered  perforations  and  it  is 
claimed  that  better  picture  definition 
is  obtained  accompanied  by  clear 
sound  omission.  The  use  of  grid  con- 

densers mounted  directly  on  a  screen, 

referred  to  previously,  makes  avail- 
able a  sound  motion  picture  screen 

which  takes  up  little  more  space  than 
a  regular  screen,  overall  thickness 
being  about  16  inches.  Parallel  steel 
bands,  7  mm.  wide  and  0.1  mm.  thick 

are  placed  in  front  of  a  screen  to  per- 
mit daylight  projection.  To  avoid  a 

direct  black  border  on  a  screen,  Keith- 
Albee  hang  a  black  velour  curtain  10 
feet  behind  the  screen  (which  is  ex- 

actly picture  size)  and  use  a  black 
ground  cloth  on  the  floor.  Patents 
issued  include  the  use  of  an  endless 
luminescent  moving  band  viewed  as  a 
screen,  several  types  of  translucent 
screen  materials,  and  the  use  of  tiny 

glass  pyramids  embedded  in  a  lead 

paint  base. Construction    Data 

The  largest  theater  on  the  Pacific 
Coast  was  opened  June  28,   1929.    It 
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"Nerve  Strain"  Pay  Asked 
by  Sound  Men 

THAT  sound  projectionists  have 
their  troubles  the  world  over  is 

indicated  by  the  following  report  of 
a  wage  scale  dispute  clipped  from  the 
Australian  film  trade  paper  Every- 
ones: — Talkie  projectionists  here 
threatened  to  walk  out  en  masse  on 
Saturday  if  demands  for  increased 
wages  were  not  acceded  to.  Now 
working  on  the  award  rates  of  £6/19/- 
(approx.  $34.75)  a  week  in  the  city 
and  £6/6/-  ($31.50)  in  the  suburbs, 
they  asked  for  an  increase  to  £10/10/- 
($52.50),  and  £9  ($45.00)  respectively, 
and  an  additional  £1  ($5.00)  for  city, 
and  10/-  ($2.50)  for  suburban  as- 

sistant projectionists. 
At  a  meeting  in  the  Trades  Hall, 

of  the  Theatrical  Employees'  Associa- 
tion, Secretary  A.  E.  Huckerby  sug- 

gested that  time  should  be  allowed  for 

further  negotiations  with  employers' 
representatives  before  withdrawing 
from  theatres. 

"Nervous  Strain"  Angle 
The  following  resolution  was  passed 

at  the  meeting:  "That  this  mass 
meeting  of  sound  projectionists  re- 

solves that  owing  to  the  higher  re- 
sponsibilities and  increased  duties  en- 

tailed, and  the  alarming  strain  on  the 
nervous  system  caused  by  sound  pic- 

tures and  in  consequence  of  the 
failure  of  the  employers  to  meet  rep- 

resentatives of  the  union  in  confer- 
ence, as  promised,  all  sound  projec- 

tionists be  withdrawn  from  the  con- 
ference unless  increased  wages  and 

improved  conditions  are  granted. 

"That  this  meeting  instructs  the 
secretary  of  the  Union  to  take  what- 

ever steps  are  necessary  to  give  effect 
to  the  resolution  demanding  increased 
wages  and  improved  working  condi- 

tions." Representatives  of  employers 
forecast  a  wage  increase. 

seats  5,000  persons  and  is  designed 
in  French  architecture.  The  projec- 

tion throw  is  212  feet.  Sylvester  has 
discussed  the  essentials  in  floodlight- 

ing for  theater  stages  and  points  out 
that  prismatic  lenses  in  front  of  the 
projector  are  used  to  control  beam 
spread  instead  of  reflector  contours. 
A  marked  reduction  in  reverberation 
and  echo  in  public  halls  is  claimed 
by  Berliner  to  be  obtained  when  the 
side  walls  are  covered  with  wire  cloth 

cement  covered  diaphragms.  An  audi- 
ence filling  one-quarter  of  the  floor 

space  is  sufficient  to  prevent  disturb- 
ances from  the  floor. 

24-Inch   Solar   Lens 

Motion  pictures  of  the  moon  have 
been  made  at  the  Princeton  Uni- 

versity using  a  lens  24  inches  in 
diameter.  The  picture  shows  the  sun- 

rise on  the  Copernic  Cirque  at  a  speed 
one  hundred  times  faster  than  nor- 

mal, the  pictures  having  been  taken  at 
the  rate  of  10  frames  per  minute. 

KEEP  SEATS  FILLED 
WITH  THIS  LENS 

that  banishes  "audience  eye-strain",  one  of  the  chief  causes 
of  attendance  losses. 

....  that,  experts  agree,  gives  better  projection. 

More  and  more  alert  theatre  owners  realize  the  vital  importance 

of  the  projection  lens  in  building  "capacity"  business.  They  recognize 
the  fact  that  the  public  pays  its  money  to  be  entertained  .  .  .  that 

it  demands  not  only  feature  pictures  but  clear,  realistic  projection  and 

complete  freedom  from  eye-strain. 

Bausch  6?  Lomb  Optical   Co.,   654   St.   Paul   St.,  Rochester,   N.   Y. 

Bausch  8C  Lomb 
CINEPHOR 
Projection  Lenses  for  Motion  Pictures 

Contner-Blue  Seal  Universal  Lens 
Adaptor  and  Aperture  System 

Your  Picture   Always  the   Full 
Screen   Area. 

For  Simplex  and  RCA  P2  Pro- 

jectors. 

No   cutting   or  drilling   of  pro- 
jector necessary  to   install. 

Installed  in  the  following  lead- 

ing theatres: — Capitol,  N.  Y.  C. 

Loew's  Kings,  Brooklyn,  N.  Y. 
Eastman    Theatre,    Rochester, 

N.  Y. 

Fox  Capitol,  Hartford,  Conn. 

Byrd    Theatre,    Richmond,    Va. 
Madelaine  Theatre,   Paris, 

France 

Empire   Theatre,   London,   Eng. 

and  many  others  in  U.  S.,  Can- 
ada  and    Europe. 

For  sale  by  all  leading  supply  dealers 

Blue  Seal  Products  Co.,  Inc. 
262  Wyckoff  St.  BROOKLYN,    N.   Y. 
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A  Splendid  Labor  Document 
EACH  of  my  eminent  predecessors 

had  his  ideals,  his  dreams.  Each 
in  his  turn  had  to  meet  new  condi- 

tions, new  situations.  Each  had  his 
own  views  and  desires,  his  beliefs,  his 
own  way  of  doing  things.  Naturally 
I  have  mine.  Some  of  these  I  wish 
briefly  to  enumerate  here: 

1.  I  desire  no  fair  weather  ad- 
mirers or  supporters,  no  false  impres- 

sions as  to  what  I  am,  what  I  believe 
in  or  stand  for.  I  detest  sham  and 
pretense,  hypocrisy  and  evasiveness. 
Frankness,  plainness,  saves  one  much 
annoyance  and  trouble. 

2.  I  care  nothing  about  titles  and 
honors.  These,  I  realize,  are  meant 
for  the  position,  for  the  office,  not 
for  the  individual.  I  do  not  want 

to  be  "popular."  Popularity  has  too 
many  dangers  and  pitfalls.  People 
should  be  told  frankly  what  they  need 

"to  know,  not  what  they  like  to  hear. 

Less  Talk,  More  Work 

3.  I  believe  the  day  of  emotionalism 
and  bombast  is  done.  We  have  had  too 
much  whining  and  crying  and  cheap 
oratory.  There  must  be  clearer,  deeper 
understanding,  less  talk  and  more  re- 

sults, shorter  meetings,  and  harder 

work.  Speeches  or  "a  few  words" 
should     be     tolerated     only     when     a 

The  accompanying  text  comprises  the 
statement  made  by  H.  H.  Broach  who 
at  the  age  of  37  years  was  called  to 
succeed  James  Noonan  as  Interna- 

tional President  of  the  I.  B.  E.  W., 
following  the  latter's  tragic  death  in 
a  Washington  apartment  house  fire. 
President  Broach's  statement  as  pub- 

lished in  the  Electrical  Workers' 
Journal,  appeals  to  us  as  one  of  the 
finest  labor  documents  we  have  ever 
read,  and  we  feel  that  it  cannot  have 
too  wide  a  distribution  among  trade 
unionists  irrespective  of  craft  labels. 
Having  stated  his  position,  President 
Broach  concludes  with  the  request 
that,  should  the  Brotherhood  disagree 
with  his  views  or  position,  another 
man  be  elected  to  his  place  as  soon 
as  possible.  This  statement  is  a 
splendid  labor  document.  —  The 
Editor. 

definite,  worth-while  object  is  to  be 

attained.  "Chewing  matches"  have 
ruined  many  of  our  unions. 

4.  I  believe  in  democracy  only  when 
it  works.  Confused  ideas  of  democracy 
and  free  speech  have  wrecked  more 
unions  than  any  other  thing.  If 
democracy  interferes  with  good  busi- 

ness methods,  then  it  is  not  likely 
good      democracy.      Phrases,      words, 

slogans — all  mean  little  today.    Only 
results  count. 

5.  I  hate  bossism,  cockiness  or  ar- 
rogance. But  there  must  be  strict 

discipline  all  along  the  line.  No  army 
ever  got  anywhere  without  order  and 
discipline.  Discipline  and  team-work 
never  fail  to  get  results. 

Orating  Theorist  Gone 

6.  The  sentimentalists,  the  cheer 
leader  and  lazy  good  fellow,  the 
theorist  and  sputtering  orator — all 
have  about  had  their  day.  They 
taught  us  our  lessons.  Today  we 
need  plain  speaking  executives.  We 
are  already  blessed  with  a  number  of 
these.  We  need  to  encourage  and  de- 

velop more  men  to  manage  our  af- 
fairs— men  of  character,  brains  and 

courage — men  who  will  not  hem  and 
haw  over  trifles  or  technicalities,  men 
who  will  proceed  to  do  the  practical, 
commonsense  thing. 

7.  I  believe  that  the  men  repre- 
senting this  International  and  our 

local  unions  should  conduct  them- 
selves as  well  as  those  representing 

any  business  corporation. 
So  far  as  those  representing  the  In- 

ternational are  concerned,  two  things 
will  not  be  tolerated — drunkenness 
and  laziness.  I  believe  we  have  some 
good  men,  doing  excellent  work. 
Certain  ones  should  be  pensioned. 
Others    should   be  given   a  chance   to 

BELTONE  SOUND  REPRODUCER 

MECHANICAL    SYSTEM.      Cell    house    drum 
and    guide    rollers    are    made    of    nitralloy, 
which  is  twice  as  hard  as  tool   steel,  giving 

maximum   life.     Threading   extremely   simple. 

QPTICAL  SYSTEM  is  very  small  and  compact, 
^-^  has  no  mechanical  slit  nor  mirrors  and  pro- 

duces about  four  times  as  much  light  as  can  be 
had  with   other  systems. 

PXCLTEB.  LIGHT.  Due  to  the  sensitivity  of 
-*-i  the  Burt  supercell  and  the  efficiency  of  our 
optical  system  no  special  tubes  nor  lamps  are  re- 

quired, hut  an  ordinary  six-volt  automobile  head- 
light bulb  is  used  which  has  a  life  of  from  1,000 

to    2,000   hours. 

WUPER  CELLS  used  are  non-microphonic,  have 
^  very  low  impedence,  and  are  guaranteed  for 
one  year.  Their  output  is  such  that  only  five 
stages  of  amplification  are  required  including  the 
Power  Stages.  Developed  by  Dr.  R.  C.  Burt  of 
the  Burt  Scientific  Laboratories,  Pasadena,  Cali- 

fornia, recognized  as  one  of  the  foremost  authori- 
ties   on    Photo    Electricity. 

SOUND-HEAD  AMPLIFIERS  and  fader  mounted 
in  one  cabinet  which  is  placed  on  the  floor 

between  the  projectors.  A  small  six-volt  storage 
battery  and  a  45-volt  "B"  battery  are  contained 
in  lower  part  of  cabinet.  Special  volume  and 
quality   control. 
npURNTABLES  are  mounted  on  pedestal  at  rear  of  projec- ■*■  tor  and  are  driven  by  a  hollow  steel  shaft  from  the 
Movietone  shaft  of  projector  head.  This  type  of  mounting 
successfully  eliminates  all  vibration,  waver  and  tremolo. 

INSTALLATION  can  be  made  on  present  bases  of  Powers, 
Simplex,  or  Euleo  projectors,  without  structural  changes, 

in  a  few  hours,  eliminating  necessity  of  shutdown. 

■pRICES.  Sound  on  film  equipment,  including  head  ampli- 
■^  fier  and  fader,  $1,500.00.  Disc  equipment  $500.00  addi- 

tional. Power  amplifiers  and  speakers  additional  as  re- 
quired from  $500.00  to  $1,000.00.  All  prices  f.o.b.  Los 

Angeles. 
Write  for  Bulletin  No.  200. 

BELTONE  CORPORATION,  Ltd. 
BELTONE   REPRODUCER    ON   SIMPLEX   PROJECTOR 9035  Venice  Boulevard Los  Angeles,  Calif 
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PRACTICAL 
KH.RiCHARpsON'S 
HANP1BOQR.OF 

That's  why  F.   H.   Richardson's  HAND- 
BOOK OF  PROJECTION  Has  Been  the 
Standard  for  20  Years 

Over  1400  pages  of  subject  matter; 
more  than  400  illustrations.  Think 

what  it  means  to  own  this  finest  of 

projection  libraries — something  that 
will  be  useful  throughout  the  year. 

Volumes  I  and  II  cover  the  subject 

of  silent  projection.  Volume  III  is 

devoted  entirely  to  sound  projection. 

Each  volume  contains  Richardson's 
complete    question    and   answer   index. 

Volumes    I    and    II    $6.20    postpaid 

Volume     III    alone     $5.10    postpaid 

The  complete  set  $10.25  postpaid 

(Immediate  Delivery) 

BOOK    DIVISION 

CHALMERS   PUBLISHING  CO. 
516    Fifth    Ave.,   New   York,   N.   Y. 

WINNIPEG,   CANADA 

JM.  RICE  &  CO.,  J.  M.  Rice,  Prop.  Lead- 
•  ing  equipment  dealers  in  all  kinds  of 

projection  room  equipment  facilities.  Repre- 
sentatives of  leading  equipment  manufac- 

turers of  the  United  States  and  Canada. 
All  our  merchandise  guaranteed  for  per- 

formance and  stability.  Whatever  you  want, 
we   will    supply   it. 

do    better.     Others   have   had    all   the 
chances  they  deserve. 

8.  Labor  politics  sickens  me.  It  has 
been  a  curse  to  many  unions.  True, 
one  must  use  common  sense  and  cau- 

tion when  dealing-  with  groups  or 
crowds.  He  must  be  tactful  and 
sensible.  But  long  ago  I  learned  that 

one  can  do  the  right  thing-  in  union 
work.  The  only  politics  that  should 
interest  us,  as  Charles  P.  Ford  puts 

it,  is  the  politics  of  service.  It's  the 
best  and  most  lasting. 

9.  Today  I  look  upon  the  labor 
union  as  a  business.  It  must  be  set 
up  as  a  business,  managed  and  run  as 
a  business.  It's  not  the  sociable  or- 

ganization it  used  to  be.  People  can- 
not be  rallied  to  "causes"  as  formerly. 

Revivals  no  longer  "take." I  have  no  illusions  about  it.  Nine 
out  of  ten  people  invest  in  the  union 
today  for  what  they  hope  to  get  out 
of  it.  The  same  attention  should  be 
given  to  this  investment  as  is  given 
to  stocks  and  bonds.  The  benefits 

must  be  made  so  attractive,  the  in- 
vestment so  profitable,  that  no  one 

can  afford  to  get  out  of  our  union 
once  he  is  in. 

This  is  not  as  mercenary  as  it 
sounds.  We  are  dealing  with  people, 
not  with  sticks  and  stones.  The  great 
traditional  aims  of  labor  unionism  are 
still  before  us,  but  these  must  be 
accomplished,  can  be  accomplished,  in 
this  generation,  only  by  efficient  busi- 

ness methods. 
10.  Too  often  unions  have  been 

mere  fighting  organizations.  But  an 
army  never  built  a  town,  nor  pro- 

duced a  harvest.  Nine-tenths  of  a 

union's  activity  should  go  into  con- 
structive, peace-time  efforts  —  into building. 

Delegated  Powers 
11.  No  business  ever  got  much  of 

anywhere  without  a  responsible  head 
— neither  can  a  labor  union,  local  or 
International.  We-  now  face  some  of 

the  same  problems  that  business  cor- 
porations have.  We  must  meet  them 

the  same  way.  No  successful  cor- 
poration conducts  its  business  by  mass 

meetings.  None  ever  think  of  it. 
Neither  can  a  labor  union  that  wants 
to    be     really     successful. 

12.  I  believe  in  reasonably  high 

dues,  high  taxation,  local  and  Inter- 
national. It  produces  more  than 

speeches,  complaining,  wishing  and 
hoping.  No  successful  business  can 

be  run  on  a  shoe  string.  It's  like  poor 
people  hiring  poor  lawyers — and  get- 

ting  poor    results. 
Educational  Needs 

13.  Every  member  should  be  an  ex- 
cellent mechanic.  Excuses  must  not 

be  tolerated.  We  must  strive  more 
diligently  to  see  that  everyone  learns 
what  he  needs  to  know,  what  he  is 
paid  to  know.  Our  card  must  stand 
for  exactly  what  it  is  supposed  to 
stand  for — the  best  possible  guar- 

antee   of    good,    clean    workmanship. 
Much  is  now  being  done  to  school 

and    train    our    members.     Thousands 

Attention  Projectionists 

THE    G  8c  M 
COOLING    PLATE 

is  water  cooled 
Prevents  WARPING  and 
BUCKLING  of  Film 

Reduces  FIRE  HAZARDS 

Keeps   Projection   Machine   and 
Film  COOL 

Makes  SHARPER  and  More 
DISTINCT  Pictures 

PROTECTS  the  Projectionist 

LENGTHENS  Life  of  Film 

Price  #18.00  each 

Write  for  Circular  and  Recommendations 

THE  G.  &  M.  MFG.  CO. 
P.  O.  B0XT255 

New  Britain  Connecticut 

AGENTS  WANTED 

are  now  required  to  attend  night 
school.  This  work  must  be  hastened. 
I  believe  in  compulsory  schooling  of 
certain  journeymen  as  well  as  ap- 

prentices and  helpers,  as  is  now  the 
case  in  New  York. 

14.  Our  industry  must  come  first. 

It's  as  much  ours  as  the  employers'. 
Its  up  and  downs,  its  good  and  bad 
practices,  affect  us  more  than  any- 

one else.  We  must  develop  complete 
and  accurate  facts  about  every  phase 
of  it.  There  must  be  better  business, 
more  business,  and  business  on  a 
more  profitable  basis. 

15.  I  believe  in  honest,  thorough 

and  complete  co-operation — not  mere 
gestures — with  our  employers  in  every 
proper  and  legal  way  in  ridding  all 
branches  of  our  industry  of  ignorant, 
uneconomic  and  destructive  practices. 

16.  I  know  from  long  experience 
that  our  members  are  just  as   much 
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W/VLIKIEE 

V  PATENT     PENDING  > 

THE    SCREEN 

THAT    DEFINITELY 
LEADS 

The  Industry  Today 

DISTRIBUTED    B> 

NATIONAL  THEATRE   SUPPEy   CC. 

IN  CANADA:— PERKINS  ELECTRIC  CO.,  Ltd. 

MANUFACTURED    Br 

WALLED  SCDEEN   CC. 
85— 35th  Street Brooklyn,  N.  Y. 

TALK 
Especially 
Designed, 

Manufactured 

and 
Treated 

for 
TALKING 
PICTURES 

ING  NEEDLES 
must  be  specially  manufactured  iii  order  to 
help  give  that  round,  full  and  mellow  tone 

,  — Wall-Kane  Needles  protect  your  records, 
I  eliminate  scratching  noise,  produce  smooth 
1  and  life-like  tone  and  retain  their  full 

I  quality  through  the  entire  record.  A  Per- 
\    feet  Needle  for  Sound  Projection.  * 

I  WALL-KANE  NEEDLE  MFG.  ms^ 

\  3922— 14th  Avenue,  Brooklyn,  N.  Y/^Jo*** 
^ 

responsible,  if  not  more  so,  than  their 
employers  for  the  unsatisfactory  and 
non-union  conditions  existing  in  cer- 

tain places  today.  Some  of  our  peo- 
ple have  been  so  unreliable,  they  have 

committed  so  many  childish  blunders, 
have  been  so  arrogant  and  narrow, 
that  I  have  not  blamed  some  employ- 

ers for  declining  to  do  business  with 
them. 

Square  Dealing  Essential 

17.  My  associates  and  I  abhor 
wrangling,  sputtering  over  trifles, 
and  sparring  and  maneuvering  for 

petty  advantage  in  dealings  with  em- 
ployers. There  must  be  no  hair-split- 

ting or  quibbling.  We  must  insist 
upon  substituting  honest  co-operation 
and  understanding  for  bargaining, 
trimming  and  quarreling. 

18.  We  must  urge  and  encourage 
our  employers  at  every  chance  to  put 
their  part  of  the  business  on  a  higher 
plane,  to  clean  their  house  of  bur- 

densome, ungentlemanly  and  unbusi- 
nesslike practices  and  to  have  as  their 

representatives  competent,  open-mind- 
ed, modern  business  men. 

19.  I  believe  agreements  must  be 
held  sacred,  faith  must  be  kept  at  all 
costs.  Men  once  giving  their  word 

must  keep  it.  Excuses  cannot  be  ac- 
cepted. 

Conclusion 

I  want  to  work  with  others  but  do 

not  propose  to  waste  any  time  try- 
ing to  tell  the  labor  movement  how  to 

"save"  itself.  My  first  job  is  to  try 
to  attend  to  the  needs  of  this  organi- 
zation. 

I  shall  not  be  upset  by  hostility, 
criticism,  or  unkindness.  I  am  pretty 
well  hardened  to  all  this.  I  have  no 
illusions  about  men  or  life.  I  shall 

simply  try  to  do  the  best  I  can,  the 
best  I  know  how,  consistent  with  try- 

ing to  preserve  my  strength  and health. 

And,  if  the  Brotherhood  does  not 
favor  the  views  and  position  outlined 
here,  then  I  am  certainly  anxious 
that  another  president  be  chosen  as 
soon  as  possible. 

Local  Union  650  Election 

At  a  meeting  on  January  14th 
Local  650  of  Westchester  County,  N. 
Y.,  held  its  annual  election  of  officers. 
The  members  of  650  feel  that  some 

kind  of  record  was  set  by  them  in  re- 
turning to  office  for  2  years  without 

opposition  the  same  officers  who  have 
served  the  Local  since  the  granting  of 
its  charter.  These  officers  are:  Pres- 

ident James  J.  Shaughnessy,  1st  Vice- 
President  Irving  A.  Weiss,  2nd  Vice- 
President  Richard  Hayes,  Financial 
{Secretary  Fred  Thome,  Recording 
Secretary  Ira  Pye,  Business  Agent 
\rthur  Martens,  Chairman  of  the 
Board  of  Trustees  Anthony  Guido,  and 
Trustee  George  B.  Alley. 

President      Shaughnessy      and      his 
ellow  650  officers  have   an  extensive 
educational  plan  mapped  out  for  their 

members  for  the  ensuing-  year. 
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Hoffman n^oons 
Famous  theatres  and  road  shows  .  .  Loew's  . 

Keith's  .  .  Proctor's  .  .  and  Fox  .  .  Paramount  .  . 
Vitaphone  .  .  from  Broadway  to  the 

  !  smallest  suburban  movie  .  .  where  pop' 
ularity  is  proved  by  never'ending 
streams  of  enthusiastic  patrons 

PERAiON 
Rheostats  are  the  choice  as  perfect  aids  to 
the  highest  motion  picture  standards.  Sold 
by  all  branches  of  the  National  Theatre 
Supply  Co.,  Sam  Kaplan,  New  York,  and 

by  your  dealer. 

SOONS 
New  York  City 

HOFFMANN   & 
387  First  Avenue 

Mfg.  Division 
Contracting  Electrical  Engineers — Moving  Picture 

Theatre  Electrical  Specialists 

Your  Preference,  Please! 
THE  editors  of  THE  MOTION  PICTURE  PROJECTION- 

IST solicit  your  aid  to  the  end  that  this  publication  may  be 
of  the  maximum  service  to  you.  Every  subscriber  can  do  his  bit 
to  improve  this  service  by  using  the  space  provided  below  to 
indicate  his  preference  for  special  articles  and  other  material  in 
which  he  may  be  particularly  interested. 

Let  us  know  your  preference,  please.  All  requests  will  receive 
attention  in  the  order  of  their  receipt,  so  act  quickly.  Use  the 
blank  below  to  tell  us  in  just  what  subject  you  are  particularly 
interested.    Do  it  now! 

Editor, 

M.  P.  PROJECTIONIST: 
I  am  interested  in  the  following  subjects,  on  which  I  should 

like  to  see  information  in  THE  MOTION  PICTURE  PROJEC- 
TIONIST: 
1   
2   

3   
4   

NAME      

ADDRESS      
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YOU'RE  NOT 
SUPPOSED  TO 

BE    A    FIREMAN 

BUT— 
When  Sire  leaps  out  in  the 
booth  you  are  the  only  one 
to  Sight  the  red  menace— 

Your  burns  may  be  slight  or 
again  they  may  be  mighty 
serious 

Whatever  clanger  occurs  you 
must  Sace  it  Sirst  and  alone— 

The  wise  projectionist  boosts 

SENTRY   SAFETY    CONTROL 
R£NENB£R 

YOUR    JOB    IS    TOO    IMPORTANT    TO    WORRY    ABOUT    FIRE 
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Built  for  Perfect  Sound  Projection 

THE   MOTIOGRAPH   DE  LUXE 
MODEL  "H"  MECHANISM 

It  has  the  horizontal  cylindrical  shutter  that  eliminates  the  heat 
on  the  film. 

It  has  the  new  lens  mount  to  permit  rapid  lens  exchange  for  sound 

pictures. 
It  has  quick  change  sound  film  masks. 

It  has  the  inbuilt  strength,  endurance,  smooth  operation  and  every 
requirement  for  the  perfect  projection  of  sound  pictures. 

THE  ENTERPRISE  OPTICAL  MFG.  CO.,  564  W.  RANDOLPH  ST.,  CHICAGO,  ILL. 



MOTIONPICTURE 
PROJECTIONIST 

The  International  Authority 

PIONEERING    BRINGS     RESULTS     AND     PERFECTION      IN      PROJECTIO 

Shifting    Rod 

<o.    2 — Set   in   position 
for  silent  Him. 

Ilex  F:2.5 

Dual  Focus 

Projection  Lens 
No.     1— In sound position     for film. 

PATENTS   PENDING 

IS* 

I  «3. 

2 

>^ 

OERMITS  instant  changeover  from  disc  to  sound  film  or  vice 
versa  maintaining  same  size  screen  covering. 

No  readjustments.      Remains  in  sharp  focus  in  both  positions. 

And  withal,  the  Ilex  superior  optical  qualities  retained,  assuring 
greatest  possible  brilliancy  and  sharpness. 

A  demonstration  will  prove  its  indispensability. 

Orders  now  accepted  for  early  delivery  through  your  supply 
house.     Simply  specify  focal  length  used  for  silent  pictures. 

Literature  sent  on  request. 

•JO 

ILEX    OPTICAL    COMPANY 
ROCHESTER Established    1910 NEW    YORK 

Vol.  3,  No.  S MARCH,  1930 
25c  per  copy 

$t.OO  per  year 



KAPLAN'S  MOVIETONE  LENS 
An  Absolute   Necessity  for  Perfect  Projection 

Efficient — Easy  to  Attach — Economical 

Gives  the  same  size  pic- 
ture  with   sound-on-film 

as  with  silent  film. 

Eliminates    extra    set   of 

lenses   for   sound   film 

reproduction. 

Absolutely   sharp 

definition. 

Gives  a  picture  as  clear 
as  a  crystal. 

Easy  to  attach! 
Remove  2  screws,  detach 

old   film    protector    and 
attach     new     Movietone 

adaptor. 

Showing  Main  Assembly  and  Components 

STANDARD  KAPLAN  QUALITY  WORKMANSHIP 

Dealers  Everywhere — See   Yours  Today! 

Manufactured  and  Guaranteed  by 

Sam  Kaplan  Manufacturing  and  Supply  Company,  Inc. 
729  Seventh  Avenue  New  York  City 



Get 
IN  or 

Get 
OUT- 

that's the  rule 

of  the 

game 

SHOWING     SYNCRODISK     TURNTABLE     ATTACHED     TO     SIMPLEX 
PROJECTOR 

Get  In  With 

SYNCRODISK 
SYNCHRONIZED 
TURNTABLES 

You  cannot  afford  to  experiment — to 
buy  on  price  or  the  biggest  discount. 
Your  patrons  will  give  you  the  go-by  if 

you  try  it. 
The  builders  of  Syncrodisk  are  men 

with  a  jealous  eye  on  their  reputation  as 
builders  of  the  finest.  They  are  often  em- 

ployed as  consultants  by  world  famous 
firms. 

Syncrodisk  was  designed  and  is  manu- 
factured, owned  and  sold  by  the  Weber 

Machine  Corporation,  in  their  own  fac- 
tory. It  is  not  the  work  of  an  assembling 

contractor  cutting  corners  to  meet  a  price. 

Remember  over  800  sets  are  in  operation  every  day. 

Weber  Machine  Corporation 

The  day  of  the  "silent"  is  over,  so 

face  facts  squarely.  "The  stock  of 
cheap  silents  is  exhausted.  States 

rights  distributors  admit  that  they 

can  do  nothing  more  to  keep  un- 

wired  houses  going.  Small  inde- 
pendent silent  exhibitors  realize 

this  and  are  equipping  for  sound 
and  talk  without  unnecessary  waste 

of  time,"  reports  a  leading  "film 

paper"  after  an  investigation. 

"Those  who  don't  get  in  the 
parade  will  have  to  step  aside  and 

watch  it  go  by."  So  it's  either  get 
in  or  get  out. 

59  RUTTER  STREET ROCHESTER,  N.  Y. 

March,    1930 
Vol.   3,   No.   5 

Published  monthly  by  Mancall  Publishing  Corp.,  45   West  4Sth  St.,  N.   Y.   City.    Entered  as 
second   class   matter   Oct.    25,    1927,    at   Post   Office,    New    York,   N.    Y.,   under   the   act   of 

March   3,    1879. 

Canadian    Representative:    H.   N.   Elliott,    Suite    11,    27    Sherwood   Ave.,    Toronto,    Canada 

25c  per   copy 

$2.00  a  year 
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ACTODECTORS 

THE  FISHER  THEATRE, 
Detroit,  Graven  &  Mayger, 

Architects,  was  built  by  Fisher 
&  Company  who  spared  no 
expense    in    getting    the    finest    equipment    procurable. 

It  is  significant  that  ROTH  Actodectors — two  of  them  to 
be  exact — were  chosen  to  furnish  direct  current  for  the 

projector  arcs. 
Just  as  this  theatre  exemplifies  all  that  is  fine  in  design, 

equipment  and  construction,  so  does  "ACTODECTOR"  on  a 
motor  generator  mean  clear,  intense,  flickerless  projection  even 
during  changeovers. 

ROTH   BROTHERS  &  CO. 
Division   of  Century  Electric  Company,  St.  Louis,  Mo. 

14€0   W.   Adams   St.,   Chicago,    111. 

New  York  Office,   Century  Electric   Co.,   50  Church  St. 

Distributors    in  all  principal  cities   of  the  world. 

Also   manufacturers   of  electric   light   and   power   plants 

Universal    Film  Splicing 
Machine 

MODEL   NO.   3  Pat.  March  22:22 

First-Class  Results  on  New  or  Old  Film 

Permanent  Gauge  No  Adjusting 

FOR  THEATRES,  EXCHANGES 
LABORATORIES,  SCHOOLS 

Price  $6.00 

GENERAL  MACHINE  CO.,  INC. 
816-826  East  140th  St.,  NEW  YORK,  N.  Y. 

For  sale  by  all  Supply  Dealers 

"A  Best  Seller ?? 

EVERYBODY 

GETTING  ONE 
GET  YOURS! 

PRICE  $6.g9  ££ 
ORDER   NOW 

THE  MOTION  PICTURE 

PROJECTIONIST 
45  West  45th  Street,  New  York  City 

Gentlemen: 

Please  send  me  Rudolph  Miehling's 
book,  "Sound  Projection."  Enclosed  find 
check   (or  money  order)   for  $6.00. 

Name      

Street      

Town      

State      
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MOTION  PICTURE 
PROJECTIONIST 
The  International  Authority 

James  J.  Finn,  Editor 

Frank  R.  Day,  Personnel;  Lester  Isaac, 
Efficiency;  J.  H.  Kurlander,  Light; 
Arthur  Gray,  Conservation ;  Rudolph 
Miehling,  Sound;  John  Kieley,  Equip- 

ment ;  Samuel  Wein,  Researcli ;  R.  H. 
McCuIlough,   Studio   Contact. 

Published  monthly  by  Mancall  Publish- 
ing Corp.,  45  West  45th  St.,  New  York 

City.  Subscription  rates  in  U.  S.  and 
Canada:  twenty-five  cents  per  copy;  two 
dollars  per  year;  three  dollars  for  two 
years.  Add  one  dollar  for  foreign  post- 

age. Changes  of  address  should  be  sub- 
mitted three  weeks  in  advance  of  publi- 
cation date  to  insure  receipt  of  current 

issue. 

S.  M.  P.  E.   Spring  Meeting 
in  Wash.,  D.  C,  May  5 

The  Society  of  Motion  Picture 
Engineers  will  hold  its  Spring  con- 

vention at  the  Wardman  Park  Hotel, 

Washington,  D.  C,  May  5-8,  accord- 
ing to  the  announcement  of  the  Board 

of  Governors. 

The  various  committees  of  the  So- 
ciety are  already  at  work  preparing 

a  well-rounded  program  of  papers 
and  entertainment  for  the  convention, 
and  it  is  expected  that  this  conven- 

tion will  be  the  most  constructive  and 
valuable  yet  held  by  the  Society. 

"While  it  is  quite  likely  that  details 
of  sound  picture  production  will  re- 

ceive a  large  share  of  treatment,"  re- 
ports J.  W.  Coffman,  chairman  of 

Papers  Committee,  "the  Society 
recognizes  the  fact  that  the  industry 
is  now  well  stabilized  in  sound  picture 
production  and  that  the  sound  pic- 

ture   is   the    standard    picture    today. 

"Horst"    Three  -  Color    Process 
A  British  trade  paper  describes  an 

exclusive  demonstration  of  the 

"Horst"  three-color  process,  which  is 
to  be  used  for  the  filming  of  se- 

quences in  conjunction  with  British 
Instructional  Films,  Limited.  The 
color  film  shown  reached  a  very  fine 
standard  of  quality,  with  a  complete 
absence  of  fringing.  Three  primary 
colors  are  used,  and  the  color  tones 
produced  are  very  natural.  A  slight 
softening  of  the  focus  is  observable, 
but  this  can  be  attributed  to  the 
special  projector  lens  used  at  the 
demonstration:  this  was  a  simple 
type  that  had  not  been  fully  cor- 

rected for  aberration.  A  properly 
corrected  lens  will  shortly  arrive  in 
Great  Britain,  when  a  demonstration 
will  probably  be  given  to  the  trade. 

The  results  already  achieved  are 
extremely  promising.  The  prints  are 
black  and  white  prints,  undyed,  and 
cost  no  more  to  produce  than  ordin- 

ary film. 

They  would  tell  their  best 
friends  any  day 

National  Projector  Carbons  produce  a  brilliant  light  that 

recreates  the  realism  of  any  picture.  This  light  is  pure  white, 

and  can  be  produced  in  any  intensity  needed  to  place  a  clear 

picture  on  the  screen  of  even  the  largest  of  theaters.  Even  on 

higher  intensities,  they  give  this  clear  light  without  spitting  or 

sputtering!  If  your  customers  like  your  films  (and  "fuzzy" 
projection  can  ruin  the  best  of  films) ,  you  may  be  sure  that  they 

will  tell  their  best  friends — and  any  one  else.  Best  advertising 

for  any  show  is  by  word  of  mouth.  With  good  films  and  good 

projection  your  theater  will  stay  crowded.  National  Projector 

Carbons  will  help  you  by  helping  to  keep  the  crowds  coming. 

NATIONAL  CARBON  CO.,  Inc.   Carbon  Sales  Division:  Cleveland,  Ohio 

BRANCH  SALES  OFFICES 

New   York,   N.  Y.      Pittsburgh,   Pa.      Chicago,    111.      Birmingham,  Ala.      San  Francisco,   Cal. 

Unit   of  Union   Carbide     i  I  I  Hf  HI     and  Carbon   Corporation 

National  Projector  Carbons 

FOR  PERFECT  SOUND  REPRODUCTION  ON  THE  SCREEN 

ENCLOSE  ALL  PORTHOLES  WITH 

F.  S.  C. 

Optical  Crown  Glass  Plates 
Plano-Plano 

Will  Not  Distort Surfaces  With  Precision  Polish 

I ISH-SCHURMAN  CORPORATION 
45  West  45th  St.  6364  Santa  Monica  Blvd. 
NEW  YORK  CITY  HOLLYWOOD,  CALIF. 
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"Enthusiasm  Will  Grow  With  Every  Show" 

A  Double  Hit  / 

STRONG 
Automatic  Reflector  Arc  Lamp 
^1 — Produces  the  necessary  increase  in  light  to  project 

Movietone  film  in  the  same  size  and  with  the  same 

intensity  as  silent  full-sized  film. 

-^-2 — The  continuous  arc  feed  produces  no  foreign  noise  in 
projection  of  Movietone  film. 

For  Sale  By 

Trustworthy  Independent  Supply  Dealers  Everywhere 

The  Strong  Electric  Corp. 
2501  Lagrange  St.  Toledo,  Ohio 

Export  Office— 44  Whitehall  St.,  New  York  City,  N.  Y. 

IN   WESTERN   CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS— HOLMES 
and  all  theatre  equipment  of  the  leading  manufacturers.     Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

105   Capitol   Theatre   Building 
Winnipeg,  Man.,  Canada 

Alberta    Representative 

M.  L.  ADAMSON 

1605 — 104th  St.,   Edmonton,   Alb.,   Canada 

MESTRUM'S  combina-
 tion lamphouse  car- 

riage and  pedestal  brace  for  Simplex 

projectors  insures  perfect  rigidity  and 
eliminates  all  vibration.  Can  be  used 

with  old-style,  3-point  base  or  with 

new-style,  5-point  base,  especially  with 

Movietone  and  Vitaphone.  Installed 

quickly  without  machine  work. 

MESTRUM 
514  West  46th  St.        N.  Y.  City 

THE  BIOSCOPE 
The   Leading  Journal   of   the   British 

Cinematograph  Industry 

20th    Year    of    Weekly    Publication 

Contains    a    complete    section    each    week 
for    the    special    benefit   of   Projectionists. 

Cash    prices    awarded    for    original    ideas 
published.       Specimen    copies     18    cents. 

Annual  Subscription  7  dollars  50 

The  Bioscope  Publishing  Co.,  Ltd. 
8-10  Charinff  Cross  Road,  London,  W.  C.  EnR. 



March,    1930 The  Motion  Picture  Projectionist 

ALL  OF  the  LIGHT 
NONE OF  ™E  HEAT 
THAT'S  THE  BIG     FACT 
DEMONSTRATED 

by  PUBLIX 
AT  MAJESTIC  THEATRE,  E.  ST.  LOUIS,  ILL. 

EQUIPPED    WITH 

FULCO  PROJECTORS  and  FULCO  MOIST  AIR 
FILM  COOLING  SYSTEM 

For  more  than  a  year  under  the  hardest  of  daily  grinds  and  a  barrage  of  exceptional  heat  FULCO  PROJEC- 

TORS established  their  superiority  by  uninterrupted  faultless  performance,  at  the  same  time  proving  the 
astonishing  effectiveness  and  efficiency  of  the  FULCO  MOIST  AIR  FILM  COOLING  SYSTEM. 

The  FULCO  MOIST  AIR  FILM  COOLING  apparatus  delivers  a  steady  stream  of  MOIST  AIR  to  both  surfaces 

of  film  at  aperature,  thus  eliminating  film  heat  entirely  while  preserving  film  softness  and  flexibility. 

The  FULCO  MOIST  AIR  FILM  COOLING  system  is  the  most  scientific  and  efficient  because  it  overcomes  film 
heat  completely  and  not  partially  as  with  fans  and  shutters. 

The  FULCO  MOIST  AIR  FILM  COOLER  removes  film  fire  danger  because  it  will  not  allow  film  to  ignite  even 
while  stationary  and  even  though  the  most  powerful  lamp  is  focussed  upon  it. 

Modern  tendency  is  toward  larger  screens  and  therefore  more  light.  More  light  means  more  heat  to  be  reck- 
oned with.  The  FULCO  MOIST  AIR  FILM  COOLING  system  takes  away  All  of  the  Heat  without  diminishing 

light  in  the  slightest  degree. 

THE  FULCO  PROJECTOR  ALONE  OFFERS  THE  ONLY  COMPLETE  SOLUTION  OF  YOUR 

FILM  HEAT  PROBLEM,  with  the  added  assurance  of  SAFETY  FIRST— LAST— ALWAYS. 

Every  FULCO  MECHANISM  is  fitted  with  internal  tubes 
leading  from  film  trap  to  an  external  threaded  stub,  so 
that  FULCO  MOIST  AIR  FILM  COOLER  may  be  con- 

nected  at  any  time.  This  piece  of  apparatus  may  be  in- 
stalled in  basement  or  any  convenient  place  away  from 

projection    room    and    air    from    same    led    to    machines 
through  ordinary  iron  piping. 

fe  J  i    i       o  j,  ULCO    Moist    Air   Film    Cooling   Apparatus 

^^^Ji     MV  MflU  W^FL^*1^  Executive    Headquarters:  ^^^Jk     IfBt^W^^ 1018  S.  WABASH  AVE.,  CHICAGO 
C.    H.    FULTON 

President 

CHICAGO— 1018  So.  Wabash  Ave. 
NEW  YORK— 115  W.  45th  St. 
KOSTON— 6.5  Broadway 

F.  A.  VAN  HUSAN 
V.    Pres.    and    Sales    Mgr. 

A.    G.    JARMIN 
Treasurer 

BRANCHES 

PHILADELPHIA— 1337  Vine  Street  INDIANAPOLIS— 340  N.  Illinois  Street 
ATLANTA— 146  Walton  Street  MILWAUKEE— 151   Seventh  Street 
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Two  Requisites  for  Good  Projection 
=   — 0      li  — = 

THE  SENATOR  CHANGE-OVER 
Combination  Automatic 
Change-over  and 
Heat  Shield 

A.  C.  OR    D.  C.  CURRENT 

HEAVY- 

DUTY COILS The  most  efficient  change- 
over ever  designed  —  Built 

like  a  watch—It  is  compact, 
noiseless  and  lightning  fast. 

Made  specifically  for  sound 

equipment  —  Tested  and  en- 
dorsed by  Fox  — Stanley  — 

Poli  Circuits— Lower  in  price 
than  any  other. 

PRICE 

50 00  
Per 

=  Set 

COMPLETE 
with    all   necessary 

conduit  and  wiring. 

DOUBLE 
BEARING 

SHUTTER 

SENCO 
SPECIAL 
COOLINQ 
PLATE 

INSTALLED    DIRECTLY    OVER    APERTURE 

=J  It 
FOR  YOUR  PROTECTION! 

SENTRY  SAFETY  CONTROL 
The  Positive  Fire  Preventative 

REMEMBER 

YOUR  JOB  IS  TOO  IMPORTANT  TO   WORRY  ABOUT  FIRE 

Both  Products  Manufactured  and  Guaranteed  by 

SENTRY  SAFETY  CONTROL  CORP. 
13th  and  Cherry  Sts.  Philadelphia,  Penna. 
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*»  IMPERIAL MOTOR  GENERATORS 
•foe  Quality  Projection 

For  Large  Theatres 

I 
2 

QUI OPERATI
ON 

OVERLOAD 
CAPACITY 

For  Small  Theatres 

CONSTANT  *jt VOLTAGE     \J 

RELIABILITY 4 
One  of  the  most  gratifying  reactions  by  Projectionists  who  strive 

to  Imperial  Motor  Generator  Sets  is  to  obtain  perfection.  Imperial  M-G 
the  high  tribute  paid  them  by  ALL        Sets  were  especially  designed  for  this 
users.  This  applies 
to  LARGE  and 
SMALL  theatres 
alike. 

They    are    greatly 
appreciated 

OUR  BUSINESS  CREED 

1   QUALITY        2  SERVICE 
O     RIGHT 

PRICES 
A     COURTEOUS 

TREATMENT 

work  and  have  built 
into  them  features 

that  make  HIGH- 
EST QUALITY 

PROJECTION 

possible. 

Consult  Your  Dealer  or  Write  Us 

THE    IMPERIAL    ELECTRIC    CO. 
Established  1889 

AKRON  Branches  in  Principal  Cities  OHIO 
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Es  fi 

f.:4', 
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IS  YOUR  WORK 
HANDICAPPED 

WITH  OUT-OF-DATE 
EQUIPMENT? 

Good  projection  with  sound  pic- 

tures can  only  be  obtained  with  up- 

to-the-minute  equipment  and  acces- 
sories. Little  items  like  good  exciter 

lamps,  sound  film  reels,  film  speed 

indicators,  play  a  big  part  in  the 

efficient  operation  of  modern  booth 

equipment.  Without  these  and  re- 
lated booth  necessities,  the  work  of 

any  projectionist  is  handicapped. 

Every  National  Branch  carries  a 

complete  line  of  the  latest  and  best 

designs  in  sound  equipment  and 

sound  accessories.  Every  unit  of 

this  complete  line  will  bring  added 

convenience  to  the  projectionist, 

plus  actual  improvement  in  projec- 
tion results. 

When  you  see  this  stamp 

of  approval  in  the  adver- 
tisements of  sound  equip- 

ment manufacturers  you 

know  that  their  products 

are  approved  by  the  National  Theatre 

Supply  Company  and  may  be  procured 
at  any  National  Branch. 

PROJECTORS 

EXCITER 

LAMPS 

DE  FOREST 

AUDIONS 

DE  LUX-STRONG 

CHANGEOVERS 

MOVIETONE 

GATES 

SOUND  FILM 

CABINETS 

RECORD 

CABINETS 

FRAMING 

LIGHT  SHIELDS 

FILM  SPEED 

INDICATORS 

SOUND  FILM 

CLEANERS 

SOUND  FILM 

REELS 

SOUND  FILM 

MENDERS 

SOUND  FILM 

REWINDERS 

MOVIETONE 

LACQUER 

.s 
M- 

I m 

Wi 

o  : 

Wmii 
liiisv-: 
» 

ft 

NATIONAL  THEATRE  SUPPLY  COMPANY 
ts^ww&U&j Offices  in  all   Principal  Cities 
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Equipment   Troubles    and    Maintenance 
By  C.  R.  Travis 

JGURE  1  shows  a  resistance 
type  of  coupling  between  two 
vacuum  tubes.  This  type  of 

coupling  lends  itself  ideally  to  pro- 
ducing a  comparatively  distortionless 

amplifier,  but  the  gain  or  amplifica- 
tion per  stage  is  considerably  less 

than  that  obtained  with  a  trans- 
former coupling.  The  result  is  that 

a  designing  engineer  will  generally 
place  a  resistance  coupling  in  the 
first  stages  of  an  amplifier  which  will 
then  be  followed  by  a  sufficient  num- 

ber of  transformer  stages  to  bring 
the  output  up  to  the  desired  level. 

In  this  case  Rl  acts  as  a  means  of 

connecting  the  "B"  battery  to  the 
plate  of  the  preceding  tube  and  at 
the  same  time  (due  to  its  high  re- 

sistance), acts  to  prevent  the  voice 
frequency  voltage  from  returning  to 
the  "B"  battery.  The  value  of  Rl 
varies  with  different  types  of  tubes — 
in  actual  figures  between  one 
hundred  thousand  and  two  or  three 

million  ohms.  The  alternating  volt- 
age is  impressed  upon  the  condenser 

CI  which  in  turn  allows  the  alternat- 
ing current  voltage  to  be  impressed 

upon  the  grid  of  tube  No.  2.  The 
condenser  also  cuts-off  the  direct 

current  of  the  "B"  supply  and  thus 
prevents  the  voltage  of  the  "B"  sup- 

ply from  acting  upon  the  grid  of  the 
following  tube.  The  second  resist- 

ance R2  is  inserted  in  the  circuit 

merely  to  complete  the  grid-to-fila- 
ment circuit  and  to  allow  for  the  in- 

sertion of  a  "C"  battery  when  re- 
quired. 

Thus,  any  change  in  the  current 
flowing  in  the  plate  circuit  of  tube 
No.  1  will  cause  a  rise  or  drop  in  the 
potential  drop  across  the  resistance 
Rl,  and  this  will  in  turn  be  impressed 
on  the  condenser  CI  and  from  there 
to  the  grid   of  the   second   tube. 

Impedance   Coupling 

Figure  2  represents  a  simple  im- 
pedence  coupling  in  which  the  resist- 

ance Rl  has  been  supplanted  by  a 
choke  coil  or  inductance,  LI.  This 
type  of  amplification  is  useful  in  some 
eases  where  it  is  desired  to  overcome 

-Kesistance  coupling 

certain  forms  of  distortion  or  to  in- 
troduce distortion,  but  it  does  not  lend 

itself  readily  to  distortionless  ampli- 
fication. The  action  of  the  coupling 

is  very  similar  to  that  of  a  resistance 
coupling  except  that  it  is  possible  to 
design  chokes  so  that  the  direct  cur- 

rent resistance  will  be  relatively  low 
while  the  alternating  current  resist- 

ance or  impedance  will  be  relatively 
high. 

Thus,  the  direct  current  as  supplied 

by  the  "B"  battery  encounters  very 
little  difficulty  in  reaching  the  plate 
of  the  first  tube;  but  the  potential 
change  as  created  by  this  tube  en- 

counters a  very  high  resistance  path 

in  trying  to  return  to  the  "B"  battery. 
The  result  is  that  it  is  impressed  upon 
the  condenser  CI  and  from  there  is 
impressed  upon  the  grid  of  the  second 
tube. 

Push-Pull   Amplifier 

Figure  3  shows  a  push-pull  ampli- 
fier. In  this  type  of  coupling  it  is 

possible  to  make  one  stage  handle  a 
greater  power  than  that  of  a  single 
tube  of  the  same  type,  but  the  gain 
per  stage  remains  the  same.  As  a 
result  of  the  grids  being  at  opposite 
ends  of  the  secondary  of  the  input 
transformer  they  will  be  opposite  in 

phase,  or,  for  a  given  impressed  volt- 
age upon  the  secondary  of  the  trans- 

former, one  grid  will  be  positive  and 
the  other  negative  by  one-half  the 
total  voltage  as  measured  across  the 
extreme  ends  of  the  secondary.  This 

may  be   seen   in  the  diagram  by   ob- 

■«I'I'H'I--I«H 

Fig.  2— Impedance  coupling 

serving  that  the  return  circuit  for  the 
grids  of  both  tubes  is  taken  from  the 
center  of  the  secondary.  Likewise,  at 
the  primary  of  the  output  trans- 

former there  will  be  a  duplication  of 
this  process. 
When  one  tube  has  an  increase  in 

current  in  the  plate  circuit  due  to  the 
grid  potential  going  more  positive, 
the  other  tube  will  be  having  a  de- 

crease in  current  in  its  plate  circuit 
due  to  its  grid  going  negative.  Thus 
the  current  flow  in  the  two  sections 
of  the  primary  winding  of  the  output 
transformer  will  in  effect  be  traveling 
in  the  same  direction  and  the  two 
halves  of  the  primary  will  be  induc- 

ing voltage  into  the  secondary  in  the 
same  direction  at  the  same  time.  This 
type  coupling  is  rarely  used  except  in 
the  last  stages  of  an  amplifier.  For 
correct  operation  the  tubes  must  be 
balanced  within  specified  limits  with 
respect  to  plate  current. 

Figure  4  represents  a  so-called 
cascade  amplifier.  This  is  merely  a 
push-pull  amplifier  having  two  or 
more  tubes  in  parallel  on  a  side.  Its 
purpose  is  to  obtain  greater  power 
than  could  be  supplied  without  using 
a  larger  type  tube.  The  gain  per 
stage  remains  the  same  as  for  that  of 
a  single  tube. 

Last  month's  installment,  together 
with  this  short  summary,  should  give 
considerable  insight  into  the  theory  of 
amplifiers.  Any  points  stressed  in 
this  series  of  articles  which  are  not 
entirely  clear  to  anyone  will  be  clari- 

fied in  these  columns  upon  request.  I 
have  endeavored  to  keep  the  explana- 

tions of  the  functions  of  the  various 
portions  of  the  amplifier  in  as  simpli- 

fied a  form  as  possible  and  to  merely 
supply  the  foundation  for  an  under- 

standing of  what  happens  beneath 
the  can  covers  rather  than  to  supply 
highly  theoretical  information.  A 
good  understanding  of  all  the  matters 
set  forth  in  this  series  of  articles 
should  enable  one  to  himself  handle 

ninety  per  cent,  of  the  troubles  en- 
countered in  sound  projection  work. 

Future  installments  of  this  series 
will  be  concerned  with  the  analysis  of 
every  make  of  amplifier  for  which  we 
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Push-pull  coupling 

can  secure  drawings.  Meanwhile  let 
us  summarize  briefly  the  highlight  of 
the  series  of  articles  which  is  now 
coming  to  an  end. 

Systematic    Trouble    "Shooting" 
Too  much  stress  cannot  be  laid  on 

the  necessity  for  an  ordei'ly  and  sys- 
tematic method  of  locating  trouble  in 

a  sound  picture  apparatus.  Obvious- 
ly, to  once  more  cite  an  analogy,  one 

would  not  remove  the  radiator  of  an 

automobile  if  gasoline  were  not  reach- 
ing the  carburetor,  and  one  would 

probably  begin  the  search  for  such  a 
trouble  at  the  tank  and  then  proceed 
along  the  gasoline  lines,  vacuum  tank, 
strainers,  etc. 

Likewise  with  an  amplifier.  If  the 
filaments  of  a  vacuum  tube  do  not 
light  when  the  switches  are  turned 
correctly,  it  is  obviously  a  waste  of 
time  to  test  the  "B"  batteries  and  the 
many  other  items  that  haphazardly 
come  to  mind.  The  filament  circuit  is 
an  independent  circuit  and  is  only  a 
small  portion  of  the  amplifier.  It  is 
dependent  for  its  supply  upon  an  out- 

side source;  and  its  failure  to  operate 
will  cause  an  entire  amplifier  to  be 
inoperative. 

To  pursue  the  analogy:  if  one  finds 
that  there  is  no  gasoline  reaching  the 
carburetor,  one  does  not  take  it  all 
apart  and  ruin  its  adjustment.  There- 

fore, why  condemn  six  or  eight 
vacuum  tubes  until  it  is  definitely 
established  whether  the  filament  sup- 

ply is  reaching  them?  It  is  here  so 

much  better  to  begin  a  test  at  the  "A" 
battery.  If  a  system  has  a  charging 
and  distributing  panel,  test  at  the 
panel  first  and  make  sure  that  the 

"A"  battery  supply  is  leaving  "okay" 
at  the  amplifier  side  or  at  the  set  of 
terminals  electrically  closest  to  the 
amplifier.  Test  at  the  connections  to 
the  amplifier  and  finally  at  the  tube 
sockets  themselves. 

Tube  Failure 

When  two  or  more  tubes  fail  to 
function,  the  trouble  will  be  found  to 
be  exterior  to  all  of  them,  except  in 
the  case  of  a  "short"  in  one  of  the 
sockets  which  is  blowing  a  fuse  that 
protects  one  or  more  tubes.  Sockets 
are  usually  marked,  but,  if  possible, 

disconnect  the  "B"  battery  supply 
before   testing   at   the   sockets.      This 

will   prevent   possible   personal  burns 
and  damage  to  the  equipment. 
Somewhere  along  the  filament  cir- 

cuit the  trouble  will  be  found.  It 
may  be  a  dirty  or  corroded  battery 
terminal  or  switch,  a  blown  fuse,  a 
loose  connection  at  the  back  of  the 

charging  panel,  or,  in  the  case  of  a 
single  tube  in  the  amplifier  itself,  a 
dirty  tube  prong  or  contact  spring  in 
the  socket.  In  all  cases  the  location 
of  the  trouble  will  suggest  its  own 
remedy.  There  is  no  great  difficulty 
in  clearing  an  electrical  trouble — that 
is,  with  equipment  that  has  once 
worked  satisfactory.  The  difficulty 
lies  rather  in  locating  the  trouble.  A 
drawing  is  essential  to  the  proper 
location  of  trouble  in  all  the  larger 
sound  picture  systems,  and  it  is  sug- 

gested that  drawings  of  various  sec- 
tions of  the  equipment,  which  will  be 

published  in  these  pages  soon,  be 
saved  for  future  reference. 

Types    of   Drawings 
If  modifications  have  been  made  to 

equipments  for  which  you  already 
have  drawings,  it  is  not  unlikely  that 
the  attending  engineer  will  be  glad  to 
make  such  corrections  as  are  neces- 

sary to  bring  them  up  to  date.  There 
are  two  types  of  drawings.  One  is 
known  as  a  theory  drawing  and  is  the 
type  commonly  used — except,  of 
course,  in  extremely  difficult  cases  of 
trouble.  The  theory  drawing  consists 
of  only  the  parts  laid  out  in  a  form 

most  convenient  for  the  draftsman  and 
with  the  connections  made  at  the  most 
convenient  place  on  the  drawing. 
These  drawings  are  correct  in  theory 
but  they  rarely  show  the  connections 
as  they  are  actually  made  in  the 

panel. 
A  wiring  diagram,  on  the  other 

hand,  does  not  lend  itself  readily  to 
easy  reading,  but  it  does  portray 
accurately  every  connection  at  the 
exact  point  at  which  it  is  made  in  the 
amplifier  or  panel.  In  addition,  it 
usually  states  the  wire  colors  and 
shows  the  cables  and  wire  sizes  to  be 
connected  and  also  gives  the  location 
of  the  equipment  on  the  panel.  This 
type  of  diagram  is  seldom  used  in 
trouble  searching  except  where  laced 
cable  forms  are  used  and  the  trouble 

is  suspected  to  be  in  the  forms  or  im- 
mediately associated  equipment. 

[Note 

articles    b 

general 
Troubles 
occasioned 

This  concludes  the  series  of 

>y  Mr.  Travis  under  the 

heading  of  "Equipment 
and  Maintenance,"  which 
widespread    interest    and 

proved  very  popular.  Mr.  Travis  will 
contribute  to  an  early  issue — probably 
the  next — the  first  of  a  series  of 

articles  on  "Amplifier  Fundamentals" 
in  which  he  will  trace  step-by-step  the 
majority  of  existing  sound  picture 
amplifier  forms. — The  Editor.] 

Respect  for  Craftsmanship 
Mr.   Addison  Mizner,  an  architect, 

who    has   had    much   to    do   with   the 
adaptation    of   the    Spanish   mode    to 
Florida,  in  particular  to  Palm  Beach, 
writes  illuminatingly  of  his  work  in 

the  January  issue  of  Arts  and  Decora- 
tion.  Mr.  Mizner  reveals  the  obstacles 

in  the  Florida  environment  to  a  com- 
plete  and    artistic   adaptation   of  the 

Spanish  type.     He  found  it  necessary 
to  set  up  his  own  factory  to  make  the 
materials,  and  he  had  to  discover  new 
materials  for  use.     In  the  course  of 
his  article,  Mr.  Mizner  declares: 

"Do  you  know  that  I  am  one 
of  the  few  architects  who  holds  a 
union  card?     I  have  several  dec- 

orations but  I  am  prouder  of  that 

one  than  of  any  other." 

Fig.  4. — Cascading 
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Color  Cinematography  Processes 
By  Prof.  Rodolfo  Namias* 

11 

THE  light  filters  used  fo
r  selec- 

tion must  respond  to  certain 
specific  requirements.  White 

light  passing  through  the  three  filters 
is  split  up  into  three  colored  rays: 
upon  recombining  these  three  colors 
produce  white  light.  The  red  light 
filter  must  entirely  eliminate  green, 
blue,  and  violet,  and  allow  yellow  and 
red  rays  to  pass  through  completely; 
the  corresponding  negative  is  called 
the  red  negative.  The  violet  light 
filter  must  completely  eliminate  yellow 
and  green,  and  let  blue  and  violet  pass 
through;  the  corresponding  negative 
being  called  the  yellow  negative. 
Notwithstanding  the  great  im- 

provements achieved  in  the  chromatic 
sensitization  of  plates  and  films,  of 

which  we  have  already  spoken1, 
there  still  are  deficiencies  which, 
though  they  are  not  very  apparent  in 
•connection  with  negatives  produced 
through  red  and  violet  filters,  are  all 
too  apparent  in  those  obtained  under 
the  green  filter,  namely,  the  red 
negatives. 

Thus,  while  the  print  obtained 
through  the  green  filter  ought  to  give 
an  excellent  color  for  yellow,  green- 
yellow,  green-blue,  and  blue,  in  point 
of  fact  neither  the  special  constitu- 

tion of  the  pigments  nor  the  chrom- 
atic sensitivity  of  the  sensitive  prep- 

arations now  available  allow  a  suf- 
ficient covering  to  correspond  to  all 

the  colors  from  yellow  to  blue. 

Serious  Deficiencies 

A  spectral  examination  of  the 
white  light  reveals  the  fact  that 
yellow  is  almost  entirely  lacking, 
being  limited  to  a  very  faint  line;  yet 
this  same  examination  shows  that 
yellow  comprises  a  whole  series  of 
colors  from  orange-red  to  green. 
Consequently,  when  the  impression  of 
yellow  pigment,  so  abundant  in 
nature,  is  required,  the  green  filter 
must  necessarily  allow  a  zone  extend- 

ing towards  orange  to  pass  through, 
while  at  the  other  end  it  stops  at  blue- 
green  and  completely  excludes  blue. 
Thus  blue  is  not  at  all  impressed  on 
the  dilate  or  only  very  faintly  so. 

It  follows  that  the  red  monochrome 
obtained  from  the  negative  produced 
through  the  medium  of  the  green  filter 
is  always  false,  because  the  red  in- 

vades the  blue.  In  three-color  photo- 
graphy and  especially  in  mechanical 

three  color  photography,  this  serious 
deficiency  in  the  red  negative — that  is 
to  say  the  negative  destined  to  supply 
monochrome  red — is  overcome  by 
Tneans   of   retouching.      The   operator 

so  regulates  the  engraving  of  the 
plate  used  to  print  in  red  as  to  cor- 

rect the  invasion  of  the  red  to  which 
we  have  referred. 

Improvement  Effected 

To-day,  however,  an  improvement 
has  been  introduced  in  three-color 
selection  which,  though  of  the  simplest 
kind,  is  effective  in  overcoming  the 
deficiency  in  blue  covering.  This  con- 

sists in  a  very  brief  natural  exposure 
of  the  negative  after  it  has  been  ex- 

posed   under    the    green-yellow    filter. 
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Fig.  1 Fig.  2 

#Rome,    Italy. 
1  Snbtractive      Color      Cinematography, 

193n,    Issue,    p.    31. 
Jan., 

Fig.  1. — Shows  conventional  film  with 
figure  thereon,  as  is  usual  with  ordi- 

nary black  and  white.  Fig  2  shows 
the  same  image  reduced  and  taken 

through    color  filters. 

This  very  short  exposure  to  white 
light  produces  a  covering  of  the  blue 
and  violet,  while  it  does  not  last  long 
enough  to  produce  any  appreciable 
effect  on  the  red,  notwithstanding  the 
panchromatic  characteristic  of  the 

stratum.  The  author's  own  experi- 
ence has  shown  that  much  better  re- 

sults are  produced  by  this  method 
whenever  violet  does  not  play  an  im- 

portant part  in  the  picture,  violet 
being  a  much  less  important  pigment 
in  nature  than  blue. 
This  method  eliminates  the  in- 

vasion of  red  in  the  blue,  which  turns 
the  blue  of  the  sky  and  of  water  to 
violet  and  falsifies  the  coloring  of 
foliage,  which  being  dark  green  in 
hue  in  the  summer,  acts  on  the  sen- 

sitive stratum  much  more  by  the 
white  light  irradiated  than  through 
the  green  rays  it  emits. 

In  the  case  of  paintings  or  cos- 
tumes in  which  violet  plays  an  im- 

portant part,  this  supplementary  ex- 
posure is  apt  to  do  more  harm  than 

good.  In  color  cinematography  in  the 
open  air,  supplementary  exposure 
would  generally  be  very  advan- 

tageous, but  recourse  cannot  be  had 
to  it  owing  to  the  peculiarities  of  film- 

ing on  a  continuous  ribbon.   This  gives 

rise  to  the  idea  of  supplying  the  green 
filter  with  a  little  colorless  aperture, 
through  which  a  regulated  quantity 
of  white  light  can  pass,  just  enough 
to  impress  the  blue  sufficiently. 
What  we  have  said  above  will  suf- 

fice to  show  that  three-color  selection, 
though  based  on  scientific  principles, 
is  an  approximate  process,  in  which 
the  judgment  of  the  operator  plays 
no  negligible  part.  Notwithstanding 
this,  three-color  cinematographic  pro- 

jection appeals  to  the  eye,  any  defi- 
ciencies in  color-rendering  being  over- 

looked owing  to  the  rapid  succession 
of  the  colored  images. 

Two-Color  Selection 

Two-color  selection  still  is  less  pre- 
cise than  three-color  selection;  this 

system  also  relies  on  the  complemen- 
tary principle  for  the  two  light  filters 

— that  is  to  say,  on  the  supply  of  rays 
of  colored  light  which  combine  to  pro- 

duce white  light.  Pure  yellows  are 
lacking  in  two-color  process,  and  blues 
and  violets  are  not  faithfully  repro- 

duced. The  lack  of  yellow  is  made 
up  for  by  the  use  of  a  yellowish  light 
in  the  projection  (incandescent  elec- 

tric light).  It  is  always  advisable 
in  the  case  of  staged  scenes  to  bear 
in  mind  the  limitations  of  the  two-col- 

or process  and  to  adapt  the  color  of 
the  scenery  and  costumes  to  its  possi- bilities. 

Thus,  two-color  cinematography, 
notwithstanding  its  serious  deficien- 

cies, may  be  very  successful  in  de- 
lighting the  eye,  while  it  demands,  as 

we  shall  see,  much  less  complicated 
apparatus  and  handling  than  the 
three-color  system. 

Hitherto  all  the  processes  suggested 
or  applied  to  color  cinematography 
for  public  exhibition  have  been  based 
on  the  principle  of  the  selection  of 
the  natural  subject  in  two  or  three 
monochrome  images.  The  only  excep- 

tion is  offered  by  the  process  based  on 
the  use  of  lenticular  films  recently 
applied  by  the  Kodak  Co.  in  amateur 
color  cinematography,  to  which  I  re- 

ferred in  my  previous  article.  It  is, 
however,  still  extremely  doubtful 
whether  this  process  will  be  found 
practically  applicable  on  a  commercial 
scale,  because  it  lacks  a  quality  of 
prime  industrial  importance,  that  of 
the  easy  and  perfect  multiplication 
of  copies. 

Color  selection  is  fraught  with 
much  greater  difficulties  for  the  cin- 

ematograph than  for  photography. 
The  impression  of  the  three  images 
selected  must,  in  fact,  be  impressed 
on  the  same  firm  by  a  rapid  succes- 

sion of  exposures.  The  application  of 
thr'ee-color  selection,  which  is  the 
process  producing  the  most  complete 
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and  perfect  image,  here  becomes  a 
very  difficult  matter. 

The  execution  of  three  monochrome 
images  successively  on  the  same  film, 
automatically  changing  the  light  fil- 

ter, is  undoubtedly  the  simplest  sys- 
tem, but  we  must  not  forget  that  suc- 

cessive exposures  imply  differences  in 
design  and  coincidence.  This  is  rem- 

edied in  part  by  doubling  at  least  the 
speed  with  which  the  film  is  changed, 
this  speed  being,  however,  limited  by 
the  exigencies  of  exposure  through 
the  medium  of  light  filters. 
The  simultaneous  filming  of  the 

three  monochrome  images  eliminates 
the  disadvantage  in  question,  but  as 
this  simultaneous  filming  necessitates 
three  objectives,  we  are  again  faced 
with  the  drawback  of  faulty  coinci- 

dence, not  because  of  the  subject  mov- 
ing, as  in  the  instance  just  referred 

to,  but  by  reason  of  the  phenomenon 
of  parallax,  whereby  the  perspective, 
and  consequently  the  form  of  the 
image,  changes  according  to  the  angle 
of  view. 

Three  objectives  placed  one  above 
the  other  focus  the  subject  from  differ- 

ent points,  thus  the  flat  images  pro- 
duced cannot  be  accurately  superim- 
posed. Optical  means  for  overcoming 

this  difficulty  have  been  studied,  and 
one  of  the  most  reasonable  of  these 

would  appear  to  be  the  system  de- 
vised by  the  Italian,  General  Russo, 

in  which  the  three  objectives  are  not 
arranged  one  above  the  other  but  are 
disposed  in  triangular  formation  with 
a  single  objective  in  front.  In  any 
case,  it  is  clear  that  the  simultaneous 
registration  of  three  images  through 
three  objectives  necessitates  consider- 

able alterations  to  both  cameras  and 
projectors. 

Projection   Considerations 

To  turn  from  the  filming  to  the 
projection  of  the  three  monochrome 
positive  images,  it  seems  obvious  that 
the  successive  projection  of  the  mono- 

chromes must  cause  a  serious  strain 
on  eyesight  because  the  retina  of  the 
eye  must  take  in,  in  rapid  succession, 
the  colors  as  well  as  the  movement, 
and  the  redoubled  or  trebled  speed 
with  which  the  film  is  projected  in- 

creases the  jerky  effect  of  the  picture. 
The  method  of  three  objectives  placed 
one  above  the  other  makes  the  same 
demand  on  the  eye  as  the  ordinary 
cinematograph,  but  if  the  standard 
dimensions  were  maintained  the  rib- 

bon whould  have  to  be  shifted  each 
time  by  54  mm.,  which  would  be  very 
inconvenient  from  the  mechanical 
standpoint.  We  should  add,  however, 
that  both  those  who  use  the  one-ob- 

jective system  and  those  who  use  the 
three-objective  system  have  found 
considerable  advantage  in  reducing 
the  size  of  the  images,  getting  at 
least  three  into  the  format  of  two 
standard  images. 

Use   of   Colored   Screens 

In  General  Russo's  apparatus,  three 
tiny  selected  images  take  the  place 
of    a     single     normal     cinematograph 

image;  this  avoids  any  increased 
strain  either  on  the  sight  or  the  ap- 

paratus. The  three-objective  system 
can  only  be  applied  to  the  cinemato- 

graph by  means  of  projection  through 
colored  screens. 

On  the  other  hand,  by  confining 
the  selection  to  two  colors,  blue-green 
and  red-orange,  truly  surprising  re- 

sults have  been  achieved;  the  same 
colors  being  utilized  for  the  two 
monochromes  whereby  the  image  is 
recomposed.  Thus,  ever  since  its  in- 

troduction, two-color  cinematography 
by  the  process  of  subtractive  synthe- 

sis on  the  same  film  has  entirely  re- 
placed the  two-color  process  of  cumu- 
lative synthesis  devised  by  Smith 

some  twenty  years  ago,  and  more  par- 
ticularly applied  in  England.  In  the 

Smith  process,  the  image  was  printed 
on  the  same  film  by  the  rapid  alter- 

nation of  the  green  and  orange-hued 
filters.  The  same  light  filters  used  in 
selecting  were  made  use  of  in  project- 

ing the  positives,  while  doubling  the 
velocity  of  the  movement,  so  as  to 
produce  a  correct  sensation.  But 
while  this  system,  nowithstanding  its 
unavoidable  deficiencies,  may  have  ap- 

pealed to  the  eye  by  the  color  effects 
produced,  it  nevertheless  caused  con- 

siderable strain  on  the  sight. 
Hardly  a  cinema  hall  or  theatre 

could  be  found  willing  to  transform  its 
projection  apparatus  so  as  to  render 
the  projection  of  the  Smith  color  film 
process  possible,  and  thus  it  died  a 
natural   death. 

The  author,  who  has  had  an  oppor- 
tunity to  observe  the  Smith  process, 

and  who  during  recent  years  has 
watched  two-color  process  films  made 

by  the  American  United  Artists'  Com- 
pany, is  in  a  position  to  affirm  the 

enormous  superiority  of  the  latter. 
Summary 

Thus,  after  following  the  evolution 
of  the  processes  of  color  cinematog- 

raphy and  himself  contributing  his 
share  by  chemical  researches,  which 
constitute  at  the  present  time  the 
bases  of  the  methods  used  for  produc- 

ing synthesis  (as  we  shall  show 
later),  the  author  feels  justified  in 
formulating  the  following  conclusions.. 

In  the  present  stage  of  knowledge, 
the  color-cinematograph  processes 
which  present  fewest  difficulties  and 
are  most  practical  are  the  following: 

1.  Simultaneous  selection  and  cum- 
ulative synthesis  by  the  projection 

of  black  slides  through  the  medium 
of  colored  screens  similar  to  those 
used  for  selection.  Difficulties  of  an 
optical  and  mechanical  order  have  so 
far  impeded  the  practical  application 
of  this  process,  the  fact  of  special 
apparatus  being  required  for  their 
projection  having  also  proved  a  grave 
obstacle  to  its  being  widely  adopted. 

2.  Successive  selection,  limited  to 
two  colors,  and  subtractive  synthesis 
by  special  chemical  process,  producing 
two  monochromes  on  the  same  film 
one  beside  the  other. 

The  Last  Word  on  Reel  Size 

THE  article  "This  Matter  of  Film 
Reel  Size"  which  appeared  in 

the  February  issue  provoked  a  great 
many  replies  from  interested  readers 
throughout  this  country  and  in  Can- 

ada. All  of  these  comments,  whether 
favoring  one  reel  size  or  another, 
stressed  angles  of  the  matter  which 
have  been  treated  fully  in  these  col- 

umns before,  thus  no  useful  purpose 
would  be  served  by  a  repetition  of 
same.  Worthy  of  interest,  however, 
is  one  detailed  communication  from 
John  R.  Marks,  Secretary  of  Local 
Union  636,  Lewistown,  Pa.,  and  his 
viewpoint  is  indorsed  by  six  other 
members  of  this  Local.  This  letter 

is  appended  hereto. 
Copies  of  the  article  mentioned 

above  were  distributed  to  leading 
film  producers,  projection  organiza- 

tions, Local  Unions  and  manufactur- 
ers, yet  it  is  interesting  to  note  that 

not  one  communication  in  support  of 
the  stand  taken  by  producers  in  fav- 

or of  single  reels  was  received  in  re- 
sponse to  a  request  for  comment.  This 

would  seem  to  bear  out  conclusively 
the  correctness  of  the  statement  made 
in  the  article  that  the  matter  was 
purely  and  simply  one  of  producer 
convenience  versus  projectionist  re- 

sponsibility to  put  on  a  good  show. 
Nor    was    there    received    a    single 

comment  in  support  of  its  stand  from 
any  Local  Union  which  has  already 
arbitrarily  decreed  that  members  must 
not  double-up  sound  film  reels.  Thus, 
it  would  seem  that  there  can  be  no 
valid  criticism  of  the  statement  that 
producer  convenience  is  being  served 

by  the  continued  use  of  single  l-eels, 
and  that  the  weak  and  meaningless 
reasons  cited  by  proponents  of  1,000- 
foot  reels  were  just  that  and  no  more. 

Two  Myths  Dispelled 

The  discussion  served  one  highly 
useful  purpose,  withal,  and  that  was 
the  laying  of  the  ghosts  of  several 
bugaboos  introduced  by  single-reel 
adherents  which  were  calculated  to 

deter  any  projectionist  from  doubling- 
up  sound  film.  Chief  among  these 
"ghosts"  were  the  matters  of  take-up 
tension  and  exciter  lamp  strain.  The 
arguments  on  both  these  points  have 
been  very  clearly  defined,  and  it  would 
seem  that  the  double-reel  men  win easily. 

The  letter  from  Mr.  Marks  which 
follows  covers  very  well  indeed  the 

major  points  made  in  previous  discus- 
sion. Further  space  will  not  be  given 

to  this  matter  of  reel  sizes  unless 

there  appears  someone  who  can  con- 
clusively demonstrate  that  he  has  a 

new  angle  on  the  situation  which  will 
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tend  to  clarify  some  of  the  points 
which  have  been  discussed  during  the 

past  few  months.  Thus,  the  follow- 
ing communication  will  serve  to  write 

finis  to  this  subject  pending  the  re- 
ceipt of  information  which  may  have 

a  new  bearing  thereon.  Mr.  Marks' letter  follows: 
I  have  read  with  a  great  deal  of 

interest  and  no  little  amusement 

some  of  the  "brilliant"  comments 
regarding  the  use  of  1,000-foot  and 
2,000-foot  reels  in  recent  issues  of 
your  magazine.  The  arguments  ad- 

vanced by  those  favoring  single 
reels  strike  me  as  being  the  most 
peculiar  I  have  ever  heard.  I  have 
been  a  projectionist  for  a  good 
many  years  and  I  feel  that  the  fol- 

lowing remarks  anent  this  subject 
are  based  not  on  theory  and  hear- 

say but  on  actual  practical  experi- 
ence as  a  motion  picture  projection- 

ist. 
Good   Show   Requisites 

1.  The  thought  that  a  projection- 
ist would  become  lax  in  using  2,000- 

foot  reels  is  indicative  that  such  a 

projectionist  has  an  inherent  ten- 
dency towards  laziness  on  any  job. 

This  type  of  man  would  probably 
make  more  errors  while  using  1,000- 
foot  reels,  because  of  the  additional 
changeovers  required  and  the  fact 
that  he  probably  would  be  too  tired 
to  watch  the  screen. 

2.  The  thought  that  a  show  con- 
sisting of  a  feature  on  2,000-foot 

reels  and  some  acts  on  1,000-foot 
reels  might  confuse  the  projection- 

ist seems  to  me  to  be  the  most  ridi- 
culous argument  of  all.  A  projec- 
tionist who  keeps  constantly  in 

mind  the  thought  that  his  prime 
duty  is  the  presentation  of  a  good 
show  and  who  will  remember  this 
while  he  is  in  the  projection  room, 
should  never  make  an  error  of  this 
kind.  We  have  had  sound  in  the 
theatre  for  fourteen  months  and  our 
show  consists  of  Vitaphone  acts, 
disc  cartoons,  features  on  disc  and 
on  2,000-foot  reels  and  at  no  time 
has  there  been  confusion. 

3.  The  danger  of  fire  is  no  great- 
er with  larger  reels  than  with  the 

others.  I  believe  I  am  fair  when  I 
say  that  a  very  large  percentage 
of  film  fires  are  caused  by  the  care- 

lessness of  the  projectionist.  Prop- 
er inspection  of  film  and  proper  ad- 

justment to  the  projectors  are  es- 
sential. If  these  two  matters  are 

attended  to,  the  danger  of  film  fire 
is  reduced  to  a  negligible  minimum. 

Extra   Time  Factor 

4.  I  notice  several  men  complain- 
ing of  the  extra  time  that  is  re- 

quired of  them  to  double-up  reels. 
It  seems  to  me,  a  projectionist  who 
is  not  willing  to  give  approximately 
half-hour  extra  to  his  job  by  prop- 

erly preparing  his  show  would  be 
better  off  in  some  other  field  of 
endeavor.  In  the  second  place,  were 
2,000-foot  reels  made  standard,  the 
exchanges  would  have  them  prop- 

erly   arranged    on    2,000-foot    reels 

and  then  there  would  not  even  be  a 
requirement  of  spending  an  extra 
half-hour  to  prepare  and  breakdown 
the  show. 

5.  Then,  other  men  complain  of 
standing  at  the  machines  for  twenty 
minutes  at  a  time.  This  again 
shows  the  thoughts  expressed  above, 
— that  too  many  men  apparently  are 
anxious  to  draw  their  salaries  but 
dislike  to  exert  any  effort  for  it. 
Authorities  on  projection  agree  that 
when  you  do  remain  at  the  machine 
for  twenty  minutes  you  are  more 
certain  to  obtain  the  good  results  of 
projection — that  is,  focus,  steady 
picture,  good  light,  and  good  sound. 
In  addition,  it  would  give  the  pro- 

jectionist more  time  to  clean  the 
movietone  optical  system,  sound 
gate,  sprockets,  guide  rollers,  and 
other   items  that   are   important. 

6.  I  believe  if  each  one  of  us  will 
watch  our  ammeter  on  the  exciter 
lamp,  we  will  find  that  the  lamp  will 
draw  more  amperage  when  it  is  first 
lighted;  and  I  am  quite  certain  that 
laboratories  have  proven  through 
experiment  the  fact  that  the  life 
of  the  lamp  is  greater  when  burned 
continuously  that  when  the  current 
is  thrown  into  it  and  out,  frequent- 

ly. It  certainly  indicates  that  there 
is  no  strain  on  the  exciter  lamp 
when  it  burns  for  twenty  minutes. 
In  one  particular  case,  we  have 
burned  out  one  exciter  lamp  in  four- 

teen months. 

Take-up  Tension 

7.  I  believe  each  one  will  agree 
that  the  argument  on  tension 
against  2,000-foot  reels  is  quite  ridic- 

ulous. From  a  close  study,  I  have 
found  that  there  is  much  more  dam- 

age done  to  film  by  using  1,000-foot 
reels  with  two-inch  hubs.  We  have 
found  that  a  2,000-foot  reel  with  a 
five-inch  hub  renders  the  best  and 
most  even  tension  and  results  in  bet- 

ter projection. 
8.  The  use  of  2,000-foot  reels  will 

absolutely    cut    in    half    the    scratch 

Fairy  Tale 

Pittsfield,  Mass. — The  Pub- 
lix-Capitol  Theatre  here  will  be 
the  second  house  in  the  country 
to  be  equipped  for  television, 
according  to  Manager  Claude 
Frederick  who  has  announced 
changes  and  improvements  to 
cost  at  least  $50,000.  No  inter- 

ference with  the  operation  of 
the  house  is  contemplated  and  it 
is  expected  that  the  work  will 
be  completed  by  July.  The 
name  of  the  house  is  to  be 

changed  to  "Paramount"  in  con- 
formity with  Publix  leading 

houses  in  the  United  States. 
The  only  other  house,  so  far  as 
is  known,  to  be  equipped  for 
television  is  the  new  Paramount 
in  Springfield,  Mass. 

marks,  paint  marks,  and  pasted  pa- 

per that  some  of  our  "dear  boys" use  to  assure  themselves  of  the 

proper  cues.  I  was  under  the  im- 
pression that  in  this  day  of  direct 

talking  cues,  we  were  through  with 
this  type  of  artist,  but  I  find  that 
they  are  still  with  us.  As  long  as 
they  are  here,  if  we  can  cut  their 
errors  in  half,  that  at  least  is  a saving. 

9.  The  edges  of  film  are  preserved 
for  a  much  longer  period  of  time 
when  they  are  shipped  on  2,000-foot 
reels  in  flat  cases,  rather  than  on 
1,000-foot  reels  and  placed  one  on 
top  of  the  other  in  high  boxes.  When 
we  first  put  in  our  equipment,  all 
our  movietone  prints  arrived  on 
2,000-foot  reels  and  we  at  no  time 
found  the  edges  bent  over. 

Double  Reel  Advantages 

As  a  final  resume,  may  I  say  that 
the  use  of  2,000-foot  reels  will  re- 

sult in  the  following: 
1.  Will  eliminate  cue  noises  and 

motor   starting  noises. 
2.  Will  result  in  more  even  ten- 

sion. 

3.  Will  allow  better  continuity  in 
the  show. 

4.  Will  avoid  damage  to  film  in 
shipment. 

5.  Will  make  each  man  recognize 
the  fact  that  a  projectionist  has  a 
duty  to  perform  in  the  proper  pres- 

entation of  shows. 
6.  Above  all,  will  result  in  better 

sound  projection,  which  is  something 
we  are  all  striving  for. 

I  dislike  very  much  expressing 
myself  as  I  have  in  this  letter,  but 
I  feel  that  most  of  the  arguments 
that  have  been  advanced,  were  done 
so  because  the  men  seem  afraid  to 
work  just  a  little  harder,  and  put 
forth  a  little  more  effort  in  their 
business.  I  am  certain  that  our 
prestige  will  be  improved  when  the 
members  can  prove  that  they  are 
better  projectionists  and  more  in- 

terested in  our  work  than  non-union men. 

I  feel  that  each  state  should  de- 
termine for  themselves  whether  or 

not  they  desire  the  use  of  1,000-  or 
2,000-foot  reels.  We  in  Pennsyl- 

vania (unfortunately),  are  not  gov- 
erned by  censor  laws  of  other  states 

and  we  feel  that  we  likewise  should 
not  be  governed  by  their  thoughts 
on  projection. 

I  trust  that  this  rather  lengthy 
letter  will  iron  out  a  great  many 
misapprehensions  on  the  part  of  the 
I.  A.  men  and  will  at  least  stop  so 
many  of  these  ultra-foolish  argu- 

ments. Yours  for  better  projection and   sound, 

John  R.  Marks, 
Secretary,  Local  636, 

Lewistown,  Pa. 

We  the  undersigned  are  heartily 
in  accord  and  conformity  with  the 
above:  (Signed)  Charles  M.  Kes- 
singer,  Charles  F.  Klawitter,  Wal- 

ter Corbett,  Clarence  J.  Trayer,  Rob- 
ert B.  Webster,  George  Speece. 
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RCA  "Type  G"  Reproducing  Equipment 
RCA  Photophone  "Type  G"  sound 
reproducing  equipment  ivas  developed 
for  the  smaller  theatre,  the  sound 
picture  needs  of  which  will  be  served 
as  satisfactorily  as  are  the  larger 
theatres  with  larger  type  equipments. 

This  RCA  "Type  G"  equipment  em- 
bodies many  advances  in  the  design 

of  sound  picture  equipment,  as  will 
be  recognized  by  projectionists  who 
compare  this  type  apparatus  with 
earlier  types.  The  following  is  the 

first  technical  information  on  "Type 
G"  equipment  to  be  published  any- where. 

THE  type  "G"  amplifier  has  been built  as  a  very  compact  unit 
and  the  entire  amplifier 

measures  less  than  25  inches  square 
by  12  inches  deep.  This  unit  is  de- 

signed for  wall  mounting  and  is 
placed  in  a  sheet  metal  cabinet,  pre- 

senting a  very  neat  appearance.  In- 
side the  amplifier  cabinet  there  are 

two  units.  One  of  these  is  the  ampli- 
fier proper,  which  consists  of  three 

stages  of  auto-transformer  coupled 
112-A  tubes,  and  a  power  output 
stage  consisting  of  four  UX-250  tubes 
connected  in  push-pull  parallel.  Both 
the  voltage  and  power  amplifiers  are 
built  into  a  single  unit. 

In  the  cabinet  with  the  amplifier 
proper,  there  is  a  filter  unit  which  is 
provided  to  eliminate  all  hum  from 
the  loudspeaker.  The  fading  relay  is 
mounted  as  a  part  of  this  filter  unit 
and  likewise  a  compensator  is 
mounted  as  a  part  of  this  unit.  The 
amplifier  unit  and  the  filter  unit  are 
each  held  into  the  cabinet  by  means 

of  four  bolts  and  either  unit  may  be 
readily  removed  from  the  cabinet  by 
removing  these  bolts.  All  connections 
from  the  outside  are  made  direct  to 
the  filter  unit  and  there  is  an  inter- 

connecting cable  between  the  filter  unit 
and  the  amplifier  unit.  There  are  no 
external  connections  to  the  amplifier 
unit.  The  amplifier  unit  and  filter 
unit  are  readily  accessible  by  remov- 

ing the  front  cover  of  the  amplifier 
cabinet. 

The  volume  control  unit  is  mounted 

in  the  amplifier  and  the  dial  for  con- 
trolling volume  extends  through  an 

opening  in  the  amplifier  cabinet  cover. 
In  the  same  manner  the  dial  for  the 

compensator  extends  through  an  open- 
ing in  the  cover.  Both  the  volume 

control  and  the  compensator  are  pro- 
vided with  name  plates  and  graduated 

dials.  Beside  the  volume  control  and 
compensator  dials,  the  front  of  the 

amplifier  cabinet  contains  two  bull's- 
eyes  which  serve  to.  indicate  which 
projector  is  connected  to  the  amplifier. 
In  one  end  of  the  amplifier  cabinet 
there  is  a  jack  for  plugging-in  a 
special  input  circuit,  such  as  non- 
synchronous  phonograph,  etc. 

Motor-Generator  Set 

All  power  for  the  type  "G"  equip- 
ment is  provided  by  a  three-unit 

motor-generator  set.  There  are  no 

batteries  except  three  small  "C" batteries  which  are  included  in  the 

amplifier.  The  motor-generator  set 
has,  besides  the  motor,  a  12-volt  gene- 

rator and  a  600-volt  generator.  The 
12-volt  generator  furnishes  current 
for  the  filaments  of  all  tubes,  exciter 

II  VOLT  ̂ ENEKATO* 
FUSES    30  AMP.  250  VOLTS 

«O0  VOLT  GENERATOR     

F"(l66S'/j,  AMPIOOO  VOLTS is 
_M0T0lt  FUSE* 

SO  AMP,  ISO  VOLTS 

■Z  WASTE.   PACKED 

OIL   CHAMBERS  — 

IMPORTANT:-  NtVEH  ATTEMPT  TO  OIL  OS.  TO  RENEW  Mi  OF  THE  FUSES   or-  THE  MOTOfl- 
HENERATO*  0»T»  REPLACE  Ti)»ES  IN  AMPLIFIER.  WHILE  THE  MOTORV- 

^BWEKATOR.  IS  *UNM1M% 

Detail  illustration  of  RCA  three-unit  motor  generator  set  used  with 

Type  "G"  equipment 

RCA    Type    "G"    amplifier    cabinet, 
showing    volume    control,    compensa- 

tor, and  pilot  lights 

lamps,  pilot  lights  and  for  the  field  of 
both  the  stage  speaker  and  the 
monitor.  The  600-volt  generator 
furnishes  plate  current  for  all  tubes 
and  also  furnishes  polarizing  voltage 
for  the  photo  electric  cell.  Both 
generators  are  excited  by  the  600-volt 
machine.  Standard  equipment  is  pro- 

vided with  a  60-cycle,  single-phase 
motor.  A  direct  current  motor  may 
be  supplied  at  additional  cost. 

The  motor-generator  set  is  provided 
with  a  control  board  which  contains  a 
rheostat  for  controlling  the  voltage 
of  the  12-volt  machine  and  a  rheostat 

for  controlling  the  voltage  of  the  600- 
volt  machine.  This  panel  also  con- 

tains a  12-volt  meter,  a  600-volt  meter 
and  a  motor  switch.  Behind  the  con- 

trol panel  and  mounted  as  an  integral 
part  of  the  motor-generator  set,  is  a 
fuse  block  containing  fuses  for  the 
motor  and  for  each  generator.  The 
motor-generator  set  stands  on  a  felt 
pad  which  eliminates  noise  and  vibra- 

tion, and  the  entire  assembly  is 
covered   by   a  perforated  metal  case. 

Sound  Head 

Type  "G"  equipment  has  been  sup- 
plied with  two  types  of  sound  heads, 

one  for  Power's  6B  projectors  and 
one  for  Simplex  projectors,  excluding 

types  "M"  and  "R."  Sound  heads  for 
operation  on  alternating  current  and 
the  Power's  sound  head  for  direct  cur- 

rent are  provided  with  motors  which 
are  coupled  directly  to  the  sound  head 
mechanism  without  chains  or  belts. 
Simplex  sound  heads  for  operation  on 
direct  current  are  provided  with 
motors  which  are  coupled  to  the  sound 
head  by  means  of  a  chain  drive. 

The  type  "G"  sound  head  mechan- 
ism differs  in  many  respects  from 

that     of     the     standard     Photophone 
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RCA    PG-13    soundhead    on    Simplex 

projector 

sound  head.  A  new  type  gate,  known 

as  the  "impedance"  gate,  has  been 
substituted  and  the  viscous  damping 
device  has  been  removed.  Film 
passes  around  a  curved  gate  in  the 
sound  head  and  is  held  in  place  by  two 
springs  which  are  made  in  the  shape 
of  sled  runners.  After  leaving  the 
sound  gate,  the  film  passes  around  a 
roller  which  is  on  a  shaft  that  carries 

a  fly-wheel  on  its  opposite  end.  The 
film  passes  around  this  roller  and 
back  to  the  constant  speed  sprocket. 
From  the  constant  speed  sprocket 
the  film  passes  to  the  lower  take-up 
sprocket  and  then  to  the  lower  take- 
up  magazine.  Inertia  of  the  flywheel 
and  roller  serve  to  take  out  the 

"wows"  or  "ripples"  and  cause  the 
film  to  be  pulled  through  the  gate  at 
absolutely  constant  speed.  The  use 
of  this  impedance  roller  eliminates 
the  viscous  damping  device. 

Optical  System 

The  optical  system  in  the  type  "G" 
sound  head  has  been  somewhat  simpli- 

fied. The  lens  barrel  is  mounted 
rigidly  in  the  sound  head  and  is  held 
in  place  by  means  of  four  bolts.  The 
mechanical  slit  has  been  moved  to  the 
rear  end  of  the  optical  system  and 
rotational  adjustment  is  made  at  that 
point.  Focusing  is  accomplished  by 
turning  a  knurled  collar  which  varies 
the  position  of  the  objective  lens.  A 
ratchet  device  holds  this  knurled 
collar  in  position  after  the  optical 
system  has  been  focused.  The  entire 
optical  system  is  fixed  in  position  and 
cannot  be  moved  sideways.  The  light 
beam  is  centered  on  the  sound  track 
by  adjusting  the  film  guide  rollers  at 
the  top  of  the  sound  gate.     The  type 

"G"  sound  head  utilizes  the  UX-868 
photo  cell,  which  operates  at  90  volts 
potential.  The  sound  head  is  pro- 

vided with  a  condenser  lens  which 
focuses  the  light  beam  on  to  the  photo 
cell. 

The  exciter  lamp  assembly  differs 
from  that  of  the  standard  Photophone 
sound  head.  Only  one  lamp  is  in  posi- 

tion at  one  time.  The  lamp  holder  is 
removable  and  once  a  lamp  has  been 
set  up  and  properly  adjusted,  it  can 
be  removed  and  replaced  without 
affecting  its  adjustment.  Each  sound 
head  is  provided  with  an  extra  lamp 
holder  so  that  an  extra  lamp  may  be 
set  up  and  maintained  ready  for 
emergency  use. 

Fading  is  accomplished  by  means 
of  a  fading  relay  similar  to  that  used 

with  the  type  "F"  equipment.  A  fad- 
ing relay  control  switch  is  provided 

for  each  projector. 

Synchronous   Disc  Attachment 

The  synchronous  disc  attachment  is 
driven  through  a  flexible  shaft  which 
is  connected  to  the  sound  head  drive 
mechanism  through  a  bevel  gear.  The 
synchronous  disc  stands  some  two 
feet  off  the  floor  and  is  located  along- 

side the  projector.  The  disc  mechan- 
ism differs  considerably  from  that 

used  in  the  standard  Photophone  disc 
attachment.  First  of  all  the  entire 
mechanism  runs  in  oil.  The  flexible 
shaft  is  directly  connected  to  a  worm 
gear,  which  in  turn  drives  the  turn- 

table through  a  damping  device. 
In  the  bottom  of  the  turntable  pot, 

there  is  a  leather  disc  placed  horizon- 
tally and  immersed  in  oil.  A  heavy 

iron  disc  which  is  coupled  loosely  to 
the  turntable  proper  has  its  weight 
resting  on  this  leather  disc.  The 
turntable  and  this  weight  are  both 
driven  from  the  worm  gear  through 
a  spring  mechanism.  This  damping 
device  results  in  absolutely  uniform 

and  "wowless"  rotation  of  the  syn- 
chronous turntable. 

Loudspeaker 

Type  "G"  equipment  is  furnished 
with   one   loudspeaker.      The    speaker 

consists  of  an  8-inch  dynamic  cone 
driving  element,  having  a  12-volt  field 
and  fitted  with  a  G-foot  directional 
horn.  This  arrangement  results  in 
remarkable  reproduction  of  all  fre- 

quencies within  the  audio  range  and 
exhaustive  tests  prove  this  arrange- 

ment to  be  by  far  superior  to  any- 
thing else  yet  developed.  The  use  of 

such  speaker  necessitates  the  pur- 
chase and  installation  of  a  sound 

screen  by  the  theatre. 
The  monitor  loudspeaker  is  of  the 

8-inch  dynamic  type,  having  a  12-volt 
field  winding  and  a  24-inch  square 
baffle.  A  volume  control  is  mounted 
on  this  baffle  directly  below  the 

speaker  unit. 

Operating    Instructions 

The  operation  of  the  type  "G" equipment  is  simplicity  itself.  It  is 
the  duty  and  the  responsibility  of  in- 

stallation and  service  representatives 
to  offer  every  possible  assistance  to 
the  projectionist  in  order  that  he  may 
know  more  about  the  equipment,  and 
thus  secure  the  perfect  reproduction 
of  which  the  equipment  is  possible. 
He  should  answer  his  questions  and 
listen  to  his  criticisms  and  forward 
his  criticisms  and  suggestions  to  his 
supervisor,  so  that  RCA  Photophone 
Co.  may  have  the  benefit  of  his 
thoughts. 

The  entire  equipment  is  placed  in 
operation  by  turning  the  motor- 

generator  starting  switch  to  the  "ON" 
position.  As  soon  as  the  motor-gen- 

erator set  is  up  to  speed,  the  voltages 
should  be  adjusted  by  means  of  the 
rheostats  which  are  located  on  the 
motor-generator  control  panel.  Each 
meter  has  a  red  mark  indicating  the 
correct  reading.  It  may  be  found 
that  it  is  desirable  to  have  the  volume 
control  set  at  zero  when  starting  the 
motor-generator  set.  If  the  volume 
control  is  set  above  zero  it  may  be 

found  that  there  is  a  "rushing"  noise 
in  the  loudspeaker  when  the  generator 
set  comes  up  to  speed.  Any  noise  in 
the  loudspeaker  may  be  prevented  by 
having  the  volume  control  set  at  zero. 

The  type  "G"  sound  head  is  thread- 

Drive  side  of  Powers   A.  C.   soundhead   for  Type  "Gr 
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Type  "G"  soundhead   on  Powers 
projector 

ed  as  follows:  After  leaving  the 
lower  take-up  sprocket  on  the  pro- 

jector head,  the  film  passes  over  the 
sound  gate  in  the  sound  head.  The 
film  passes  over  the  guide  roller  at 
the  bottom  of  the  gate  in  a  clockwise 
direction,  and  from  this  roller  runs  to 
the  impedance  roller  and  over  it  in  a 
counter  clockwise  direction.  From  the 
impedance  roller  the  film  passes  to 
the  constant  speed  sprocket  and 

passes  over  this  sprocket  in  a  clock- 
wise direction.  A  short  loop  is  left 

immediately  following  the  constant 
speed  sprocket  and  the  film  then 
passes  over  the  lower  take-up  sprocket 
in  a  counter  clockwise  direction. 

From  this  sprocket  the  film  passes 
directly  to  the  lower  magazine.  A 
slack  of  four  sprocket  holes  should  be 
left  between  the  projector  head  and 
the  sound  head.  Likewise,  a  four- 
sprocket  hole  loop  should  be  left  be- 

tween the  constant  speed  sprocket  and 
the  lower  take-up  sprocket  in  the 
sound  head.  It  should  be  noted  that 
the  film  is  to  pass  around  the  loop 

setter  on  the  Power's  projector,  but 
the  loop  setter  is  to  be  locked  in  posi- 

tion by  the  spacer  which  is  provided 
with  the  sound  head. 

Exciter  lamps  supplied  with  type 

"G"  equipment  may  be  operated  at 
any  current  up  to  7%  amperes.  A 
spare  lamp  should  always  be  kept  set 
up  in  the  spare  exciter  lamp  holder. 

The  film  disc  switch  should  be  set 
for  the  desired  reproduction  and  the 
fader  switch  should  be  thrown  to  the 
machine  which  is  not  to  be  started  up. 
As  soon  as  the  machine  is  up  to  speed 
the   fader    switch    should    be   thrown. 

If   the   picture   has   not   been   cued 

previously,  it  will  be  well  to  start  with 
no  compensation.  This  means  that 
the  compensator  dial  will  be  turned  as 
far  as  possible  in  a  clockwise  direc- 

tion and  will  point  to  the  figure  40  on 
the  dial.  This  compensator  has  been 
provided  to  compensate  for  lack  of 
intelligibility  on  poor  recording.  If 
the  recording  consists  of  music  only 
it  will  be  found  most  desirable  to  run 
with  the  compensator  set  at  40.  If, 
on  the  other  hand,  the  recording  con- 

tains speech,  it  may  be  found  neces- 
sary to  lower  the  compensator  setting. 

If  the  speech  sounds  "boomy"  and  is 
not  intelligible,  the  compensator 
should  be  reduced  gradually  until  the 
speech  is  cleared  up.  Never  run  the 
compensator  lower  than  is  absolutely 
necessary  for  intelligible  reproduc- 

tion. If  the  compensator  is  run  at 
too  low  a  setting,  the  quality  will  be 
greatly  impaired  and  the  sound  will 
be  "tinny"  because  of  a  lack  of  low 
frequencies. 

Volume    Control 

Volume  is  controlled  entirely  by  the 
volume  control  which  is  located  on  the 
amplifier.  The  volume  of  sound  from 
the  loudspeaker  should  always  be  kept 
just  as  low  as  is  consistent  with  in- 

telligible reproduction.  Acoustic  an- 
alysis and  recommendations  for  the 

treatment  of  the  theatre  are  made  on 

the  basis  that  the  intensity  of  sound 
will  be  kept  at  its  lowest  possible 
value.  The  installation  representa- 

tive should  impress  upon  the  Exhibitor 
and  the  projectionists  the  necessity 
for  keeping  the  volume  as  low  as  pos- 

sible and  should  explain  to  them  that 
reverberation  in  excess  of  that  cal- 

culated in  acoustic  recommendations 
will  result  from  excess  volume. 
The  installation  representative 

should  point  out  the  desirability  of 
having  a  signal  system  between  the 
orchestra  floor  and  the  projection 
room.  Due  to  the  extremely  low  cost 
at  which  RCA  Photophone  leases  the 

type  "G"  equipment,  no  signal  system 
has  been  provided.  There  should  be 
little  difficulty  in  convincing  the  ex- 

hibitor that  a  signal  system  will  re- 
sult in  improved  programs  because  of 

closer  cooperation  from  the  pro- 
jectionist. It  should  be  possible  to 

use  a  simple  buzzer  system  for  this 
purpose,  using  one  buzz  to  raise  the 
volume,  two  buzzes  to  lower  the 
volume  and  three  buzzes  to  indicate 
trouble. 

Suggestions  and  criticisms  from 
projectionists  have  proved  of  very 
great  benefit  in  the  past.  RCA  Photo- 
phone  takes  this  opportunity  to  invite 
a  continuation  of  constructive  critic- 

ism from  projectionists  who  work 
their  equipments. 

Sound  Should  Be  'Easy  to  Listen  To' 
By  S.  K.  Wolf 

Theatre  Acoustics  Engineer,  Electrical  Research  Products,  Inc. 

THERE  is  a  great  deal  more
  to this  matter  of  sound  than  simply 

making  a  program  understood. 
■Public  psychology  demands  that  it  be 

"easy  to  listen  to."  We  can  discuss 
this  subject  in  terms  readily  under- 
■stood  by  everyone,  namely  percent- 

ages. A  theatre  can  be  rated  in  the 
percentage  of  intelligibility  of  speech, 
which  is  the  index  of  "how  easy  to 
•listen  to"  the  patrons  find  sound  in 
that  theatre.  Telephone  engineers 
have  found  that  a  good  measure  of 
■the  efficiency  of  a  transmission  sys- 

tem is  in  the  percentage  of  discon- 
nected, meaningless  syllables  that  can 

be  understood  through  it.  This  is 
called  an  articulation  test. 
An  articulation  test  of  normal 

.speech  direct  from  speaker  to  listen- 
er under  perfect  conditions  gives  96 

per  cent.  If  there  is  any  doubt  in 
your  mind  that  speech  cannot  be 
■transmitted  100  per  cent  under  ideal 
•conditions,  try  this  simple  test.  Ask 
your  listener  to  close  his  eyes  so  that 
he  may  not  read  your  lips. 

Articulation  Tests 

Then  you  say  the  following  words 
.once  each — map,  nat,  mack,  nap,  mat 
•and  nack,  and  ask  him  to  write  them 
down  as  you  say  them.  Providing  you 

do  not  unduly  emphasize  the  final  con- 
sonant of  these  words,  you  will  find 

that  one  or  more  of  them  have  not 
been  understood.  This  gives  you  an 
idea  of  the  difficulties  encountered  in 

,speech  transmission. 
The  loudness  with  which  sound 

equipment  is  operated  is  an  appreci- 
able factor  in  the  intelligibility  of  the 

,resulting  sound.  There  is  a  fairly 
,broad  range  of  volume  about  equiva- 

lent to  the  volume  used  in  average 
.conversation,  for  which  there  is  no 

.depreciation  in  intelligibility.  How- 
ever, as  tests  have  shown,  if  the  loud- 
ness is  somewhat  greater  or  some- 

what less  than  the  conversational 
loudness,  we  can  expect  a  reduction 
of  articulation  of  one  to  five  per 
cent. 

Another  factor  influencing  the  in- 
telligibility of  speech  is  the  amount 

of  extraneous  noise  present.  Audi- 
ence noise  is  of  two  kinds.  The  first 

includes  whispering,  coughing,  laugh- 
ing, rattling  of  programs,  etc.,  and 

is  not  controllable  by  the  exhibitor. 
The  other,  scuffling  of  feet  on  con- 

crete floors,  is  controllable  and  elim- 
inated with  the  use  of  carpet.  Furth- 

er noise  is  often  introduced  into  a 
theatre  by  and  through  the  heating 
and  ventilating  systems,  and  street 
noises  sometimes  enter  through  this 
channel.  This,  too,  is  controllable. 
Tests  have  shown  that  if  the  aggre- 

gate noise  is  20  per  cent  as  loud  as 
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Reverberation  Period 

%  Con- 

(Time for %  Words Vc  Vowels 
sonants 

sound  to  diminish 
Under- Under- 

Under- 
Volume          to  .000001,  its  original 

stood  by stood  by stood  by 

(Cubic  Feet)    value  at  512  cycles) Audience Audience Audience 

270,000                2.8  seconds 
84.8 99.6 91.7 

280,000                3.0 82.2 
99.8 88.5 

310,000                5.0 64.5 97.0 
79.0 

In  two  other  halls  where  the  walls  absorbed  much  less  sound  the  results  were 
as  follows: 

280,000  5.3  seconds  56.3  92.0  73.0 

320,000  7.5         "  44.0  88.0  65.4 

Reverberation  chart,  after  Sabine,  showing  intelligibility  factors 

the  sound,  the  articulation  will  be  re- 
duced 10  per  cent. 

Excessive  Reverberation 

Excessive  reverberation  is  still  an- 
other factor  tending  toward  decreas- 

ing the  articulation  in  the  theatre. 
If,  in  any  given  theatre,  the  reverbera- 

tion exceeds  by  two  seconds  a  cer- 
tain optimum  value,  a  reduction  of 

10  per  cent  in  the  articulation  results. 
It  can  be  readily  seen  that  this  con- 

dition is  often  encountered  in  houses 
not  properly  treated  acoustically  when 
the  audience  present  is  small. 

There  are  two  more  factors  to  be 
considered  before  we  can  round  out 

our  estimate  of  the  probable  articula- 
tion of  the  theatre  and  these  are  the 

percentage  reduction  necessary  on  ac- 
count of  the  recording  and  on  ac- 
count of  the  reproducing  system. 

Since  the  articulation  rating  for 
speech  under  the  best  conditions  from 
the  original  sound  source  is  only  96 
per  cent,  let  us  assume  that  the  best 
possible  recording  and  reproducing 
would  be  95  per  cent  each  or  a  re- 

duction factor  of  5  per  cent  each. 
To  sum  up  these  reduction  factors 

and  to  get  an  idea  of  how  a  theatre 
would  rate  under  the  conditions  that 
I  have  outlined  above,  we  get  the  fol- 

lowing : 

Percentage  articulation  of  original 
speech   under  perfect  conditions  96 

*  Percentage   reduction   due  to   in- 
correct loudness       5 

*  Percentage  reduction  due  to  ex- 
traneous noise  in  theatre      10 

*  Percentage   reduction  due  to  re- 
verberation     10 

Percentage    reduction    due    to    re- 
cording       5 

Percentage    reduction    due    to    re- 
producing       5 

*  Controllable. 

Applying  the  above  listed  reduc- 
tions to  the  original  96  per  cent  in 

the  regular  commercial  method  of  ap- 
plying discounts,  we  find  the  resultant 

percentage  articulation  to  be  67  per 
cent. 

Listening  Strain 

Extensive  tests  by  Dr.  Fletcher  of 
the  Bell  Laboratories  have  enabled 
him  to  draw  a  curve  showing  the  re- 

lation between  the  percentage  articu- 
lation of  meaningless  syllables  and  the 

resultant  conversational  efficiency  in 
which  the  listener  has  the  aid  of  con- 

text of  the  sentences  in  which  the 
syllables  are  found.  From  this  curve 
we  find  that  in  a  theatre  having  an 
articulation  rating  of  67  per  cent,  the 
conversational  efficiency  would  be  90 
per  cent.  This  means  that  the  patrons 
would  miss  about  10  per  cent  of  what 
was  going  on,  which  could  keep  them 
under  a  continuous  strain  to  try  to 
make  it  out.  This  strain  is  perhaps 
not  conscious  but  does  interfere  with 
the  ease  and  comfort  of  the  audience. 

Loudness    of   operation,    extraneous 

noise  and  reverberation  in  the  theatre 
are  controllable  in  ways  described above. 

In  addition  to  these  measurable  fac- 
tors there  is  another  that  has  an  ap- 

preciable place  in  show  psychology,  il- 
lusion. The  sound  must  appear  to 

come  from  the  picture  and  yet  the 
listener  must  be  allowed  to  feel  that 
he  is  in  the  same  room  with  the 
speaker.  With  present  day  recording 
the  areas  around  and  immediately  in 
back  of  the  horns  should  be  sound 

reflecting,  which  allows  the  "room 
tone"  of  the  recording  to  become  as- 

sociated with  the  "room  tone"  in  front 
of  the  theatre  so  that  the  listener  un- 

consciously feels  that  he  is  in  the 
same  room  with  the  speaker. 

With  so  many  factors  bearing  upon 
the  net  result,  each  presenting  its  re- 

duction factor  however  small,  it  be- 
hooves the  exhibitor  who  wishes  to 

preserve  and  increase  his  success,  to 
see  that  all  reduction  factors  within 
his  control  are  kept  to  the  absolute 
minimum. 

The  best  possible  equipment  obtain- 
able, properly  operated  in  a  theatre 

that  is  acoustically  correct  and  free 
from  extraneous  noise,  is  the  only  pos- 

sible answer  to  "easy  listening"  and increasing  receipts. 

An  Old  Question— and  the  Answer 
By  Paul  H.  Allen,  A.S.C. 

I  BELIEVE  that  the  one  question that  I  have  answered  more  than 
any  other  since  I  have  been  in  the 

motion  picture  business  is,  "Why  do automobile  wheels  turn  backward  on 

the  screen?"  The  reason  why  is 
simple,  but  the  answer  without  a  dia- 

gram isn't  so  easy.  But  I  believe 
that  by  referring  to  the  illustrations 
on  this  page  it  will  be  quite  plain. 

Of  course  you  all  know  that  "mov- 
ing pictures"  don't  really  move,  but 

are  just  a  series  of  individual  snap 
shots  showing  the  successive  positions 
of  moving  objects.  But  it  is  just 
these  successive  positions  which  may 

easily  produce  the  illusion  of  "wheels 
turning  backward,"  which  quite 
naturally  are  going  in  the  right  direc- 

tion. This  fact  can  be  illustrated  by 
the  diagram  (Figure  1)  of  four- 
spoked  wheels  rotating  at  such  a 
speed  that  after  one  picture  of  the 

film  has  been  exposed  the  spoke  "A" 
has  turned  around  just  enough  to 

show  "A"  at  the  position  of  "B"  when 

Fig.  1 Fig.  2 

the  next  picture  is  exposed.  It  is 
then  quite  evident  that  in  a  case  of 
this  kind,  if  the  spoke  and  camera 
keep  turning  at  constant  speeds,  when 
the  picture  is  projected  upon  the 
screen  it  will  appear  to  be  standing 
perfectly  still. 

Again,  the  wheels  on  fast-moving 
cars  often  appear  as  if  they  were 
moving  backward.  This  would  happen 

if  the  spoke  "A"  had  been  revolving 
so  fast  when  it  was  photographed  that 
the  interval  between  one  exposure  and 
the  next  the  wheel  revolved  all  the 

way  around  from  "A"  to  "B"  (Figure 
2).  When  the  next  successive  ex- 

posure was  made  the  spoke  appeared 
at  "C,"  and  so  on. 
When  this  film  is  projected  on  the 

screen  the  spokes  will  seem  to  run 
backward.  No  matter  how  many 
spokes  there  are  in  the  wheel,  it  is 
evident  that  the  effect  on  each  one 
will  remain  the  same,  and  the  entire 
wheel  will  appear  to  turn  backward 
at  the  same  speed  as  that  of  each 

spoke. The  so-called  mystery  is  nothing 
more  than  an  optical  illusion.  How 
can  this  be  avoided? 

Several  ways.  If  one  must  show  an 
automobile  being  driven  across  the 
screen  in  a  film,  try  and  select  one 
with  disc  or  wire  wheels.  Or  shoot 
the  car  from  the  front  or  rear  in  such 
a  position  that  the  wheels  do  not  show 
on  the  screen.  Or  let  them  turn  as 
they  may! 
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As  The  Editor  Sees  It 
S  ̂Projectionists  and /or  Radio  Men 

UCH  statements  as  "The  radio  and  the  movies 
join  forces  to  introduce  a  new  era  in  entertain- 

ment" and  "Motion  pictures  lock  hands  with 
radio"  are  getting  to  be  an  old  refrain  in  these 
days  of  rapid  development  of  the  sound  picture. 
We  who  were  active  in  the  motion  picture  indus- 

try before  sound  pictures  were  introduced  often 
wonder  if  the  former  has  not  been  overpowered 

by  the  latter  and  swept  off  its  feet  to  a  point 

where  the  primary  consideration  in  picture  mak- 
ing, distributing  and  reproducing  is  sound.  Sound, 

sound,  sound — the  air  is  filled  with  echoes  of  the 
word.  Not  that  we  oppose  the  progress  of  sound 
pictures;  not  at  all.  We  like  them.  We  think  it 
improbable  that  more  than  a  few  workers  in  the 
industry  opposed  sound  pictures,  and  those  few 
may  be  found  in  the  ranks  of  actors  who  have 

not  a  "sound  voice"  (whatever  that  may  be)  ; 
musicians,  and  stagehands.  And  we  are  not  so 
sure  that  the  musicians  will  not  regain  a  goodly 
portion  of  their  lost  ground. 

Specifically,  what  we  have  in  mind  is  the  fact 
that  motion  picture  executives,  hitherto  imper- 

vious to  all  outside  uninformed  opinions  on  how 
best  to  run  their  businesses,  have  suddenly  be- 

come softhearted  and  have  opened  their  arms — 
and,  literally,  their  checkbooks — to  all  manner  of 
promoters — mostly  "sound  men,"  radio  men! 
Radio  men  are  perfectly  all  right  in  their  own 
little  sphere,  but  of  late  we  have  been  forced  to 
the  conclusion  that  they  know  mighty  little  about 
motion  pictures.  Still,  there  are  few  who  will 
deny  that  they  are  practically  running  the  pic- 

ture industry  today — at  least  from  the  production 
and  reproduction  viewpoints — and  high-handedly 
at  that. 

In  no  section  of  the  industry  is  this  tendency 
to  give  ordinary  radio  men,  full  sway  than  in  the 
projection  field,  particularly  in  the  posts  of  super- 

visors of  projection.  This  condition  is  one  that 

should  be  fought  against.  Men  who  don't  know the  -first  thing  about  motion  pictures  themselves 
are  receiving  appointment  (usually  after  a  con- 

ference with  an  executive  who  knows  nothing 
and  cares  less  about  projection)  to  the  posts  of 

"Sound  Supervisors."  Following  their  appoint- 
ment they  proceed  to  take  over  the  direction  not 

only  of  sound  but  of  motion  pictures ;  and  the  re- 
sults of  their  meddling  are  to  be  seen  in  hundreds 

of  theatres  today. 

The  position  of  supervisor  of  projection  de- 
mands hard  work,  long  experience  in  motion  pic- 

ture work,  the  ability  to  handle  men,  contact  with 
the  proper  organizations  and  a  certain  intimacy 

with  the  officials  of  such  organizations,  creative 
ability — showmanship!  Possessing  all  but  the 
last  qualification,  a  projection  supervisor  would 

be  a  failure.  It  simply  isn't  in  the  cards  for 
anyone  to  come  fresh  from  the  radio  industry 
into  the  motion  picture  business  and  possess  all 
of  the  qualifications  cited  above.  Most  of  the 

"sound  supervisors"  this  writer  has  met  are  so 
unbelievably  conceited  on  the  point  of  their 
knowledge — presumably — of  radio  that  they 
never  even  give  a  thought  to  motion  picture  pro- 

jection. 
The  pity  of  this  situation  is  that  picture  execu- 

tives seem  disposed  to  back-up  an  incompetent 
"sound  supervisor"  in  all  disagreements  with  a 
projection  supervisor.  The  answer  to  this  short- 

sighted policy  may  possibly  be  found  soon  in  the 
general  ledgers  of  various  companies  under  the 

heading  "Projection  Department,"  and  it  is  un- 
likely that  many  executives  will  display  much  en- 

thusiasm for  that  answer. 

w Wide  Film   Arrives! 

IDE  film,  long  promised  but  deterred  on 
many  occasions  from  making  its  premiere  bow  in 
a  representative  motion  picture  theatre,  has  at 
last  arrived  and  is  now  filling  the  spacious  Roxy 
Theatre  in  New  York  City  to  capacity  at  all  per- 

formances. The  show  at  the  Roxy  looks  good, 
and  if  one  went  to  that  theatre  simply  to  see  the 

picture  and  without  straining  one's  eyes  for  de- 
fects in  the  presentation,  one  would  see  a  motion 

picture  show  projected  as  faultlessly  as  the  best 
projected  standard-size  film.  The  Grandeur  sys- 

tem has  its  little  kinks  which  need  ironing  out,  of 
course,  but  in  all  other  respects  it  is  a  grand 
show.  Its  sponsors  are  to  be  congratulated  for 
turning  in  a  splendid  piece  of  work. 

In  some  respects,  wide  film  is  to  us  a  more  in- 
teresting development  than  is  sound  pictures. 

With  the  old  silent  film  one  always  seemed  to  have 
a  sub-conscious  feeling  that  the  characters  on 
the  screen  should  be  heard  as  well  as  seen,  and 
when  they  finally  did  make  themselves  heard  we 
took  the  whole  matter  rather  complacently.  But 
to  the  uninitiated  wide  film  offers  a  new  delight : 
no  human  eye  is  prepared  for  the  grand  spectacle 
it  presents.  And  when  it  arrives  in  color — it  will 
be  the  last  word  in  entertainment. 

It  is  a  matter  of  keen  regret  to  us  that  infor- 
mation on  this  development  is  not  yet  available 

for  publication,  but  we  have  high  hopes  of  pre- 
senting same  in  an  early  issue — probably  the 

next. 
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Projection  Apertures  for  Sound-on-Film 

RECENTLY  much  concern
  was 

aroused  among  Hollywood 
studio  technicians  by  the  fact 

that  in  some  theaters  the  heads  and 
feet  of  characters,  important  words 
in  titles,  and  other  vital  elements  of 
the  picture  were  being  cut  off  in  pro- 

jection of  sound-on-film  pictures.  Pro- 
jectionists were  inserting  in  the  film 

gate  a  solid  sliding  aperture  (Fig.  1), 
which  masked  out  from  the  top  and 
bottom  of  the  picture  an  amount  suffi- 

cient to  restore  the  normal  picture  pro- 
portions. The  smaller  aperture  re- 

duced the  height  to  three-fourths  of  the 
width  which  had  been  diminished  by 
the  addition  of  the  sound  track.  The 

smaller  rectangular  picture  when  pro- 
jected with  a  one-half  inch  shorter 

focal  length  lens  filled  the  screen  with 
a  picture  equal  in  area  to  the  silent 
picture. 

Except  in  a  few  cases,  cinematogra- 
phers  had  not  been  warned  of  the  re- 

duced aperture  practice.  They  did  not 
anticipate  it  in  their  photography. 
The  result  was  that  parts  of  the  pic- 

ture were  being  cut  out  which  camera- 
men assumed  would  reach  the  screen 

as  usual.  Studio  technicians  in  gen- 
eral were  at  a  loss  to  know  what  to 

do;  they  did  not  know  the  extent  of 
the  practice  or  the  exact  size  of  the 
reduced  aperture.  An  immediate  co- 

ordination of  studio  practices  with  ex- 
isting theater  methods  was  imperative. 

To  this  end  a  nation-wide  survey  of 
theater  chain  and  production  studio 
practices  was  launched  by  the 
Academy  of  Motion  Picture  Arts  and 
Sciences  with  the  assistance  of  the 
Technical  Bureau  of  the  Association 
of  Motion  Picture  Producers.  Theater 
chains  listed  in  the  accompanying 
chart  responded  to  the  inquiries  which 
were  sent  out. 

Summary  of  Theater  Practices 

Replies  from  theaters  reveal  four 
different  practices,  alike  in  that  each 
provides  for  matting  out  the  sound 
track  by  a  movable  masking  device, 
but  different  in  their  manner  of  com- 

pensating for  the  screen  area  left 
blank  because  of  reduced  picture  width 
due  to  the  addition  of  the  sound  track. 
For  the  sake  of  convenience  let  us 
refer  to  these  four  practices  or 
methods  as  methods  A.  B.  C,  and  D. 

Method  A — Combination  of  Reduced 
Aperture  with  Shorter  Focal  Length 
Lens. — An  aperture  is  inserted  in  the 
film  gate  which  masks  out,  in  addi- 

tion to  the  sound  track,  a  portion  from 
the  top  and  bottom  of  the  picture  suf- 

ficient to  reduce  the  height  to  about 
three-fourths  of  the  reduced  width. 
The  smaller  3  by  4  picture  is  enlarged 
by  a  one-half  inch  shorter  focal  length 

*  A  paper  included  in  the  Technical  Digest of  the  Academy  of  Motion  Picture  Arts  and 
Sciences. 

By  Lester  Cowan* 
lens  to  fill  the  screen.  Re-centering  is 
accomplished  by  auxiliary  devices 
which  enable  the  lens  on  the  machine 

to  be  moved  from  right  to  left.  Un- 
less due  allowance  has  been  made  in 

production  for  this  smaller  aperture 
vital  portions  of  the  picture  will  al- 

most certainly  be  cut  out.  The  esti- 
mated cost  of  installing  this  method 

is  $200. 
Method  B— Movable  Mask  or  Flip- 

per.— A  movable  mask  or  flipper 
about  30  inches  wide  at  the  left  side 
and    facing    the    screen    changes    the 

H 
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Fig.  1.     One  attachment  used  to  simplify 
change    from    small    oblong    aperture    to 

large    aperture 

screen  shape  to  correspond  with  the 

picture  shape.  When  sound-on-film 
pictures  are  being  shown  it  is  moved 
over  to  cover  the  blank  strip  on  the 
left  of  the  screen.  The  flipper  is  op- 

erated by  a  stage  hand,  some  member 
of  the  reg-ular  house  staff,  or  by  re- 

mote control  from  the  projection  room. 
Method  C — Blank  Strip  on  the  Left 

Side  of  Picture. — A  sliding  plate 
masks  out  the  sound  track.  A  blank 
strip  shows  on  one  side  of  the  screen. 
Method  D — Small  Blank  Strip  on 

Each  Side  of  the  Picture. — Rather 
than  leave  a  blank  strip  on  the  left 
side  of  the  picture  some  theaters  shift 
the  projection  machine  in  order  to 
center  the  picture,  so  as  to  divide  the 
blank  area  between  the  two  sides. 

Economic  Consideration 

As  conditions  are  constantly  chang- 
ing it  does  not  seem  possible  at  this 

time  to  give  an  accurate  estimate  of 
the  number  of  theaters  employing  each 
of  the  four  methods  referred  to  above. 
Erom  information  received  it  is 
reasonable  to  assume  that  theaters 
using  methods  C  and  D  are  almost 
exclusively  the  smaller  houses  with 
less  critical  audiences  due  to  lower 
admission  prices.  These  theaters 
proceed  cautiously  before  adding  new 

devices  which  increase  their  overhead 

or  operating  expenses.  The  installa- 
tion of  a  flipper  costs  only  about  $50 

but  to  this  must  be  added  the  labor 

cost  of  operating  it.  In  many  locali- 
ties the  flipper  can  be  operated  only 

by  the  employment  of  an  extra  stage hand. 

The  alternative — a  new  set  of 
lenses  and  aperture  plates — would  cost 
approximately  $200,  a  very  consider- 

able amount  to  the  small  theater 
owner.  It  is  likely  that  many  of 
these  small  houses  will  continue  to 

show  their  sound-on-film  pictures  with 
a  blank  strip  either  on  one  side  or  on 
both  sides  of  the  screen. 

Practically  all  of  the  better  class  or 
de  luxe  houses  fall  within  classes  A 
or  B.  At  present  the  theaters  in  class 
B  probably  outnumber  those  in  class 
A  but  the  tendency  is  definitely  toward 
the  spread  of  the  reduced  aperture- 
shorter   focal   length   lens   method. 

The  following  example  illustrates 
the  rapidly  changing  conditions  and 
the  tendency  Electrical  Research 
Products,  Inc.,  undertook  on  behalf  of 
the  Academy  a  complete  survey  of 
the  aperture  situation  in  all  theaters 
west  of  Denver  using  ERPI  equip- 

ment. The  current  practice  in  306 
theaters  was  reported  by  ERPI  field 
representatives.  A  tabulation  of  the 
reports  made  gave  the  following  re- sults: 

Theaters  using  method    A    35 
Theaters  using  method    B    123 
Theaters  using  method    C    136 
Theaters  using  method    D    12 

Total           306 

A  few  days  later  a  supplementary 
report  gave  the  following  additional 
information:  "Since  our  last  report 
Fox  West  Coast  Theatres  has  decided 
to  equip  all  of  its  theatres  with  the 
proportional  masks  and  change  of 
lenses.  Publix  Theatres,  Inc.,  are 
also  doing  this  in  all  of  their  theaters 
in  the  western  part  of  the  country, 
except  those  of  the  Marcus  enter- 

prises, recently  acquired.  These  new 
developments  would  raise  the  number 
of  theatres  first  reported  as  using 
method   A    from   35   to   at   least   100. 

Rccentering  Methods 

Probably  the  most  difficult  problem 
in  connection  with  the  reduced  aper- 

ture method  (.4)  is  to  recenter  the 
picture  after  it  has  been  enlarged. 
The  amount  masked  out  from  the  top 
and  bottom  of  the  picture  in  reducing 
the  aperture  is  calculated  to  balance 
the  increased  magnification  so  that 
from  the  standpoint  of  height  the  pic- 

ture will  fit  into  the  screen  fratne. 
Magnification  extends  the  left  margin 
of  the  picture  to  cover  about  half  of 
the  blank  strip.  The  right  margin 
is  extended  an  equal  amount  beyond 
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Fig.  2.  Adjustable  lens  mount 

for  centering  undersized  aper- 
ture,   as    developed    by    Publix 

the  black  border  so  that  the  picture 
must  be  moved  to  the  left  in  order  to 

be  properly  centered.  Standard  equip- 
ment now  in  use  does  not  provide  for 

this  need.  Movement  of  the  picture 
from  left  to  right  is  not  possible  due 
to  the  stationary  base  which  gives  a 

fixed  position  to  the  projection  ma- 
chine. 

There  are  two  ways  in  which  re- 
centering  may  be  accomplished,  both 
involving  the  use  of  auxiliary  devices. 
The  first  and  most  common  method  of 
recentering  is  by  moving  the  lens 
slightly  to  the  left.  Publix  theaters 
use  a  lever-operated,  horizontally 
movable  lens  mount  (Fig.  2)  which 
moves  the  optical  center  of  the  lens 
0.080  in.  to  the  left.  This  introduces 

spherical  aberration  which  is  some- 
times noticeable  on  the  screen  but 

usually  not  enough  to  be  considered 
a  defect.  An  "Ilex"  lens  has  been 
developed  with  optical  corrections  per- 

mitting sharp  definition  at  two  focal 
lengths,  thus  simplifying  the  pro- 

cedure by  eliminating  the  necessity 
of  actual  lens  changing.  The  second 
method  of  recentering  is  by  use  of 
a  device  which  makes  it  possible  to 
move  the  equipment  on  the  horizontal 
plane.  A  lever  at  the  front  moves 
the  front  end  of  the  machine  laterally 
to  preset  stops. 
The  newest  development  which 

promises  a  satisfactory  solution  to 
the  problem  is  a  shifting  device  (Fig. 
3)  developed  by  the  Bell  Laboratories 
for  the  ERPI  reproducer  set  for  the 
specific  purpose  of  centering  small 
aperture  pictures  on  the  screen. 

ERPI  Shifting  Device 

The  shifting  device  consists  pri- 
marily of  these  two  units:  a  pivot 

plate  for  the  forward  pair  of  legs, 
and  a  plate  incorporating  a  pedal 
mechanism  for  the  rear  pair  of  legs. 
Provisions  are  made  for  anchoring 
the  foot  pads  of  the  reproducer  set 
to  these  units,  which  in  turn  are  bolted 
securely  to  the  floor.  By  proper  ad- 

justment of  the  stop  screws  on  the 
foot  pedal  mechanism  a  full  sized 
picture  is  centered  by  depressing  the 

right  hand  pedal  until  further  motion 
is  halted  by  the  adjustable  stop,  and 
the  smaller  picture  is  centered  by  de- 

pressing the  left  hand  pedal.  The 
locking  device,  which  consists  of  a 
quick  release  screw  clamp,  maintains 
either  position  and  assures  the  pic- 

ture remaining  centered.  Briefly,  the 
device  permits  the  operator  to  quickly 
center  either  sized  picture  at  will  and 
maintain  that  position  constantly. 

Other   Aspects 

Attention  has  been  called  to  several 
other  aspects  of  the  reduced  aperture 

practice. 
1.  The  shorter  focal  length  lens 

increases  the  graininess  of  the  pic- 
ture on  the  screen.  No  theater  re- 

ported this  as  a  serious  defect. 
2.  One  theater  chain  called  atten- 

tion to  the  fact  that  the  smaller  aper- 
ture slightly  reduces  the  amount  of 

light  that  gets  to  the  screen.  Due 
to  the  fact  that  the  size  of  the  picture 
is  increased,  this  reduced  light  must 
cover  a  larger  screen  area.  However, 
there  has  been  no  indication  that  this 
constitutes  a  serious  problem. 

3.  The  projectionist's  problem  of 
keeping  his  picture  in  the  frame  is 
more  difficult  and  requires  painstaking 
care.  Although  the  cameraman  may 
keep  his  action  within  the  smaller 
area  he  usually  fills  up  the  balance 
of  the  frame  with  foreground  and 
background  for  the  benefit  of  thea- 

ters using  the  standard  aperture. 
This  means  that  the  projectionist  finds 
no  indication  on  the  picture  as  to 
the  exact  line  of  its  upper  and  lower 
limits.  More  is  dependent  upon  his 
own  judgment  than  formerly  and  his 
responsibilities   are  greater. 

Summary  of  Data 
The  facts  summarized  above  were 

presented  at  a  joint  meeting  of  the 

Technicians'  Branch  of  the  Academy 
of  Motion  Picture  Arts  and  Sciences 

with  the  American  Society  of  Cinema- 
tographers    and     the    local    chapters 

of  the  Society  of  Motion  Picture  En- 
gineers and  the  American  Projection 

Society.  After  an  extended  discus- 
sion the  meeting  decided  to  refer  the 

survey  data  to  a  joint  committee  com- 
posed of  representatives  of  the  four 

organizations.  This  joint  committee 
was  constituted  as  follows:  Gerald  F. 

Rackett,  John  Arnold,  E.  W.  Ander- 
son, Sidney  Burton,  Albert  Feinstein, 

John  F.  Seitz,  J.  F.  Westerberg. 
At  a  second  joint  meeting  of  these 

four  societies  the  joint  committee  re- 
ported the  recommendations  embodied 

in  the  following  resolution,  which  was 
adopted  by  unanimous  vote  of  the 
four  societies. 

Whereas,  investigation  has  re- 
vealed wide  variance  in  theater 

projection  practices  and  that  there 
is  no  effective  standard  aperture 

for  projection  of  sound-on-film 
talking  motion  pictures: 

Be  it  Resolved:  That  as  a  tempo- 
rary measure  this  committee  recom- 

mends that  all  studios  and  cinema- 

tog*raphers  using  sound-on-film 
methods  make  marks  on  the  camera 
ground  glass  equally  spaced  from 
the  top  and  bottom  in  addition  to 
the  mat  or  mark  for  the  sound 
track;  these  marks  to  delineate  a 
rectangle  0.620  by  0.835  inch  in  size 
and  that  all  vital  portions  of  the 
picture  be  composed  within  these limits. 

Be  it  also  Resolved:  That  the 
committee  further  recommends  that 
theaters  which  make  a  practice  of 
reestablishing  the  full  screen  pro- 

portions from  sound-on-film  pic- 
tures do  so  by  the  use  of  an  aper- 

ture whose  size  would  be  0.600  bv 

0.800  inch  on  the  basis  of  projec- 
tion on  the  level,  the  horizontal 

center  of  the  aperture  coinciding 
with  the  horizontal  center  of  the 
S.  M.  P.  E.  Standard  Aperture. 

Studio  Cooperation 

Copies  of  this  resolution  have  been 
sent  to  executives  of  all  motion  pic- 

ADDED  HERE  TO  LATER  MODELS 

Screen  centering  base  which  has  been  incorporated  in  new  models  of  ERPI 
Universal    Base 
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ture  studios  and  leading-  theater 
chains.  The  following  Hollywood 
studios  have  already  reported  that 
marking  would  be  made  on  the  ground 
glass  of  all  cameras  in  accordance 
with  the  specifications  contained  in 
the  resolution:  Paramount-Famous- 
Lasky,  Metro-Goldwyn-Mayer,  United 
Artists,  Pathe,  Universal,  R-K-O, 
Tiffany-Stahl,  Mack  Sennett,  Dar- 
mour  and  Educational.  Present  mark- 

ings on  Fox  Studio  cameras  approxi- 
mate the  recommended  practice.  This 

assures  a  uniform  practice  in  the 
studios  that  anticipates  and  is  in  ac- 

cord with  existing  practices  in  the 
theaters.  The  aperture  dimension 
recommended  to  theaters  represents  a 
mean  of  dimensions  reported  by 
theaters  now  using  the  smaller  aper- 

ture and  may  serve  as  a  guide  to 
theaters  which  may  choose  to  adopt  it 
in  the  future. 

Copies  of  this  resolution  have  also 
been  sent  to  the  Standards  Committee 
of  the  S.  M.  P.  E.  and  the  Projection 
Advisory  Council  in  the  hope  that 
these  two  important  bodies  would  in- 

terest themselves  in  working  out  a  set 
of  permanent  standards  to  meet  the 
new  conditions. 

Addenda 

The  following  item,  although  not  a 
part  of  this  article,  I  thought  might 
be    an   interesting   sidelight. 

A  supervising  projectionist  of  one 
of  the  largest  theater  chains  in  his 
reply  to  our  inquiry  raises  a  very 
pertinent  question.     He  says: 

"The  matting  off  at  the  top  and  bot- 
tom of  the  picture  seems  essential 

to  members  of  the  profession  but  the 

thought  occurs  to  us,  'Does  the  shape 
of  the  projected  picture  matter  to  the 

general  public?' "  Our  curiosity 
aroused,  we  put  the  question  of  the 
comparative  advantages  of  the  square 
and  rectangular  screen  among  others, 
to  Dr.  Walter  R.  Miles  of  Stanford 
University.  Dr.  Miles  is  professor  of 
experimental  psychology  and  an 
outstanding  authority  in  his  field.  He 
was  passing  through  Hollywood  on 
his  way  east  to  attend  international 
congresses  of  physiology  and  psy- 

chology. His  comments  on  the  pro- 
portions of  the  screen  are  given  be- 

low. 
According  to  the  view  of  Dr.  Miles, 

the  physical  nature  of  the  eye  as  well 
as  long  habit  is  against  the  nearly 
square  shape  of  the  sound-on-film 
picture  for  the  motion  picture  image 
as  compared  with  the  rectangular 
shape  silent  picture.     He  says: 

"No  generation  of  man  is  entirely 
free  from  former  generations. 
Whether  this  is  accident  or  intention 
it  is  hard  to  determine.  If  we  make 
a  survey  of  the  tools  and  household 
articles  that  were  used  in  Egypt  as 
compared  to  those  that  are  used  today 
we  find,  perhaps  to  our  surprise,  con- 

siderable uniformity  in  shapes  and 
sizes.  For  example,  there  is  an 
•ptional  size  and  weight  for  the  ham- 

mer that  is  used  in  one  hand.  There 
is  an  optimal  size  and  shape  for  the 

Summary    on    Theater  Projection   Aperture    Practices 

Theater   Chain Report  by 

Projector  Aperture 

Policy  for  Sound- on-Film    Pictures 

Publix  Theaters,  Inc. 

Loews,   Inc. 

Fox-West    Coast 

Fox-New  England 

Harry  Rubin,  Supt.  of  Method  A  standard  for 
Projection  all  larger  houses 

Lester  B.  Isaacs,  Supt.  Method  A  standard  for 

of  Projection  all  larger  houses 

R.  H.  McCullough,  Supt.  Method  A  standard  for 
of  Projection  and  Elec-       a11    houses.      About    65 trical   Equipment houses  already  installed 

Herschell     Stuart,     Gen-  Method  B  in  all  houses; 

eral   Manager  >f    no    better    improve- ment,      will       adopt ■Method   A 

J.  H.  Goldberg,  Supt.  of  Method    A    standard    for 

Projection  circuit Warner    Brothers-Skouras   Charles     Skouras,     Man-  Method  B  in  all  theaters Bros.  Circuit 
Saenger    Theaters 

Balaban  and  Katz 

ager 

Universal    Theaters 

Commerford  Theaters 

F.    Sander,   Mgr.    Supply   Method    A    standard   for 
Dept.  circuit  for    Silent   and Vitaphone    as    well    as 

sound-on-film 
D.  B.  Lederman,   Constr.  Methods  B,  C,  and  D Dept. 

Edw.   W.   Parsons,   Chief  Method    A    standard    for 
Projectionist  circuit 

R.  B.  R.  Amusement  Com-  J.   H.   Rowley,   Manager     Methods   B,   C   and   D pany 

R.  &   R.   Circuit  B.   L.   Brockman,   Mgr.        Methods   B,   C   and   D 
R.  C.  A.  equipped  theaters  M.    C.   Batsil,    Chief   En-   Method    B    standard    for 

(R-K-O,    etc.)  gineer  all  houses 
Method    A    in    not    more 

than  5  per  cent 
W.  Out  of  306  theaters  about 

one-third    use    Method 

A ;       about       one-third Method    B ;    and    about 
one-third     Methods     C 

and  D 
Method  A — Combination  of  reduced  aperture  with  shorter  focal  length  lens. 
Method  B — Movable  mask  or  flipper 
Method  C — Blank  strip  on  the  left  side  of  picture. 
Method  D — Small  blank  strip  on  each  side  of  the  picture. 

E.     R.     P.     I.     equipped  Nathan      Levinson, 
theaters  in  Western   U.       Division    Manager 
S.  A.   (306  theaters) 

hand  mirror  to  be  used  by  a  woman. 
Many  illustrations  of  this  come  to 
one's  mind. 

8  to  5  Rectangle  Posed 

"The  proportions  of  the  rectangle 
have  been  a  subject  of  scientific  study 
since  about  1875.  At  that  time  it  was 
noted  that  man,  in  using  the  rectangle 
in  nearly  all  of  his  buildings, 
furniture,  and  conveniences,  adopted 
a  ratio  which  was  strikingly  different 
from  the  perfect  square.  Although 
there  is  no  correct  exactness  in  this 
ratio  it  tends  to  be  about  five  to  eight, 
a  combination  which  has  been  called 
the  golden  cut,  frequently  found  in 
crosses,  windows,  et  cetera.  The 
formula  has  been:  the  short  side  is 
to  the  long  side  as  the  long  one  is  to 
the  sum  of  the  two.  This  must  not 
be  regarded  as  a  law  to  be  striven 
for  or  which  will  bring  punishment 
if  it  is  transgressed. 

"If  we  seek  for  a  basis  in  the 
physiology  of  the  eyes  and  in  the 
psychology  of  perception  the  follow- 

ing points  come  to  our  notice.  The 
eyes  have  one  pair  of  muscles  for 
moving  them  in  the  horizontal  but 
two  pairs  for  moving  them  in  the 
vertical.  Vertical  movements  are 
harder  to  make  over  a  wide  visual 
angle.      As     man    has    lived    in    his 

natural  environment  he  has  usually 
been  forced  to  perceive  more  objects 
arranged  in  the  horizontal  than  in  the 
vertical.  This  has  apparently  estab- 

lished a  very  deep-seated  habit  which 
operates  throughout  his  visual  per- 

ception. Perhaps  we  can  see  the  whole 
thing  typified  in  the  opening  through 
which  the  human  eye  looks;  it  is 
characteristically  much  wider  than  it 
is  high. 

"One  final  feature  in  the  psychology 
of  visual  perception  is  that  the  verti- 

cal axis  is  overestimated.  A  true 
square  looks  about  three  units  too high. 

"We  therefore  see  conformity  with 
man's  general  experience  as  well  as 
with  the  accepted  art  practice  in 
projecting  a  picture  that  is  wider 

than  it  is  tall." Upon  his  return  from  the  east  Dr. 
Miles  took  pains  to  reassure  us  that 
some  of  the  leading  physiologists  and 
psychologists  of  the  world  with  whom 
he  had  discussed  this  ve,ry  interesting 
subject  had  in  general  confirmed  his 
opinions.  This  is  very  interesting  es- 

pecially in  view  of  the  fact  that  the 
proportions  of  some  of  the  wide  films 
in  use  are  two  to  one  and  the  opinion 
expressed  by  Dr.  Miles  gave  eight  to 
five  as  the  proportion  for  maximum efficiency. 
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A  New  Sound  Picture  Laboratory 
By  H.  S.  Price 

Member  of  the  Technical  Staff,  Bell  Telephone  Laboratories 

TO  provide  facilities  for  making 
experimental  sound  pictures 
under  conditions  similar  to 

those  in  practice,  but  with  full  op- 
portunity to  vary  conditions  or  other- 

wise efficiently  do  development  work, 
a  sound  picture  laboratory  has  been 
built  and  equipped  by  Bell  Telephone 
Laboratories.  Located  at  151  Bank 
Street,  New  York  City,  the  building 
occupies  a  frontage  of  49  feet  and 
has  a  depth  of  118  feet.  Within  this 
three-story  building  is  a  soundproof 
stage  and  a  monitoring  room,  with  a 
control  balcony  between  them.  Tech- 

nical equipment  comprises  a  single 
recording  channel  with  its  complement 
of  both  film  and  disc  records,  and 
complete  power  equipment;  facilities 
for  developing  and  printing  by  con- 

tinuous processing  machines;  a  re- 
view room  with  completely  equipped 

projection  room ;  and  laboratories  for 
research  and  development  work  in 
transmission,  photography,  and  op- 
tics. 

Air   Washer    and    Humidity    Control 

Requirements  for  film  processing, 
and  the  necessity  for  a  sound-proof 
stage  and  monitor  room,  made  air 
conditioning  and  ventilation  neces- 

sary, so  that  a  comprehensive  system 
has  been  installed  not  only  for  tem- 

perature regulation  and  ventilation 
but  for  humidity  control  as  well.  On 
the  first  floor  is  the  air  conditioning 
plant  consisting  of  air  washers,  blow- 

ers, a  refrigerating  machine,  and  ac- 
cessory apparatus.  All  the  heavy 

equipment  is  mounted  on  separate 
foundations  to  prevent  vibration  being 
transmitted  to  the  building  structure. 
Ventilating  ducts,  with  subdividing 
partitions  and  baffles  to  avoid  the 
transmission    of    machine    noises    or 

sounds  from  one  room  to  another,  ex- 
tend to  all  parts  of  the  building. 

Dust  is  removed  by  an  air  washer, 
and  during  hot  weather  the  water 
pumped  to  it  is  artificially  cooled  to 
bring  the  entering  air  to  the  required 
temperature.  Steam  coils  are  mounted 
in  the  ducts  just  ahead  of  all  outlets, 
and  thermostats  mounted  on  the  walls 
of  the  rooms  control  the  steam  ad- 

mitted. Humidity  for  most  parts  of 
th<s  building  is  held  around  55  per 
cent,  but  separate  control  is  provided 
for  film  processing  where  a  humidity 
of  70  per  cent  is  desired  for  printing 
and  35  per  cent  for  drying. 

Omitting  the  stairwell,  the  third 
floor  is  divided  into  three  unequal 
parts  by  transverse  walls.  The  sound 
stage  occupies  the  70  feet  at  the  rear, 
for  the  full  width  of  the  building, 
and    is    acoustically    treated    to    pro- 

Two  film  recording  machines 

A   transmission    measuring   position   is  mounted    on   these   racks   in   addition   to 
monitoring,  bridging  and  main  amplifiers 

The   sound    stage   during   a   "take" 

vide  the  proper  conditions  for  record- 
ing. On  both  side  walls  are  power 

outlets  for  stage  lighting,  provided 

by  large  incandescent  units — some  of 
them  using  5,000-watt  lamps.  Other 
outlets  are  for  microphones,  for  cam- 

era motors,  and  for  an  extensive  sig- 
nalling and  inter-communication  sys- tem. 

Sets  will  be  erected,  for  the  most 
part,  at  the  north  end  of  the  stag? 
where  they  will  be  visible  from  the 
window  of  the  monitoring  balcony  in 
front  of  the  south  wall  of  the  stage. 
There  a  monitor  will  sit,  while  re- 

cording is  being  done,  at  a  table  on 
which  is  complete  control  apparatus 
for  adjusting  the  intensity  of  the 
"pick-up"  from  the  microphones  on 
the  stage;  a  volume  control  and  in- 

dicator; signal  lamps;  and  inter-com- 
municating equipment. 

This  monitoring  balcony  is  above 
the  narrow  central  division  of  the 

third  floor.  Beneath  it  is  a  projec- 

tion room  to  be  used  for  "scoring." 
Here  pictures  for  which  a  musical 
program  is  to  be  recorded  will  be 

projected  through  double-glass  win- 
dows to  a  screen  on  the  stage.  The 

motors  of  the  projectors  will  be  syn- 
chronized with  the  disc  and  film  re- 

corders on  the  floor  below,  and  an 
orchestra  on  the  stage  will  play  the 
score  for  recording  in  synchronism 
with  the  picture  being  displayed  be- 

fore them. 

The  front  part  of  the  third  floor 
is  the  monitoring  room  which  is  open 
to  the  monitoring  balcony.  This  room 
is  treated  acoustically  to  provide  good 
listening  conditions,  and  the  usual 
sound  projector  units  are  mounted  on 
movable  towers  to  facilitate  obtain- 

ing the  desired  results.  In  this  room 
the  director  and  cast  may  listen  to 
the  scene  just  taken  as  it  is  played 
back  from  one  of  the  waxes.    During 
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In  the  projection  room  are  two   standard  projectors  and  space  for  a  third  for 
experimental  purposes 

the  taking  of  a  scene  the  monitor  ob- 
serves the  action  through  the  window 

in  front  of  the  control  table,  and  hears 
the  sound  through  these  horns,  which 
he  may  connect  at  will  either  to  the 
amplifier  bus  ahead  of  the  recorders 
or  to  the  monitoring  photo  electric 
cell  amplifier  on  either  of  the  film 
recorders. 

The  Recording  Laboratories 
The  second  floor  is  devoted  mainly 

to  recording  laboratories  and  general 
office  space.  Here  too  are  dressing 
rooms  for  the  performers,  and  power 
and  battery  rooms.  The  recording 
channel  from  the  monitoring  balcony 
comes  first  to  the  amplifier  room 
where  are  located  the  main  amplifier 
and  the  bridging  amplifiers  for  each 
of  the  recorders.  Here  also  are  the 

monitoring  amplifiers  as  well  as  test- 
ing apparatus  and  the  patching  sec- 

tions which  give  free  interchange  of 
apparatus  and  circuits. 

Disc  and  film  recording  each  have 
their  own  room ;  the  one  with  two 
wax  recorders  and  the  other  with  two 
film  recorders.  The  proposed  plan, 
here  as  throughout  the  building,  is  to 
maintain  one  complete  set  of  equip- 

ment for  standard  recording  under 
current  conditions,  and  another  for 
experimental  work.  New  apparatus 
will  be  tried  out  in  this  laboratory 
before  being  recommended  for  com- 

mercial service. 
Duplicate  test  system,  recorder 

lamp  and  condenser  transmitter  bat- 
teries, providing  24,  12  and  6  volt 

supplies,  are  installed  in  the  battery 
room  in  addition  to  duplicate  plate 
batteries  tapped  to  furnish  350,  250, 
and  130  volt  service. 

In  the  power  room  are  two  charg- 
ing generators,  one  of  12  volts  and 

one  of  72  volts.  All  batteries  are  sub- 
divided when  necessary  to  charge  at 

one  of  these  voltages.  In  this  room 
.also — in  addition  to  the  power  switch- 

board— are  two  distributors  for  syn- 
chronizing the  motors  on  cameras  and 

Intermediate     amplifier     and     monitor's 
control   desk  facing   observation  window 

recorders,    and    the    sensitive    speed 
control    apparatus.     The    distributors 

are  operated  from  the  recording 
rooms  by  remote  control  apparatus. 

Also  on  the  second  floor  there  is 

a  temporary  rack-and-tank  develop- 
ing room  where  small  quantities  of  ex- 

perimental films  may  be  processed.  A 
motor-driven  drying  rack — a  large 
circular  frame  built  of  narrow  slats 
on  which  the  film  is  wound  and  ro- 

tated— allows  rapid  and  convenient 
drying.  At  a  later  date  this  equip- 

ment will  be  removed  and  the  space 
will  be  used  for  an  optical  laboratory. 

On  the  first  floor,  in  addition  to  the 
administrative  offices,  review  room, 
and  air-conditioning  room,  are  lo- 

cated the  continuous  film-processing 
machines.  Of  the  two  equipments  one 
may  be  used  for  developing  negative 
film  and  one  for  positive  film,  or  one 
for  standard  and  the  other  for  exper- 

imental work.  Each  can  process  20,- 
000  feet  of  film  in  a  day  so  that  ample 
capacity  is  assured.  In  addition  there 
will  be  a  printing  room  with  two  con- 

tinuous printers.  On  the  roof  of  the 
building  is  a  fire-proof  film  vault 
where  the  nitrate  film  may  be  safely 
stored. 

An  important  feature  of  the  in- 
stallation is  the  signalling  and  an- 

nouncing system.  On  the  monitoring 
table  in  the  gallery  is  a  microphone 
and  a  set  of  keys  so  that  the  moni- 

tor can  talk  through  loud-speaking 
projector  units  to  the  stage  or  to  any 
of  the  recording  rooms.  Inter-phones, 
giving  two-way  communication  be- 

tween all  operating  points,  are  also 
available.  On  the  stage  is  a  portable 
signal  position  for  the  director.  It 
is  a  small  table  with  an  interphone 
and  a  signal  panel.  Similar  signal 

panels  are  on  the  monitor  man's  desk, 
and  on  the  walls  of  each  recording room. 

As  each  of  the  recording  rooms  be- 
come ready,  its  lamp  in  all  of  the 

panels  is  lighted.  The  distributor  is 
then  started  and  when  it  is  up  to 
speed,  a  man  at  one  of  the  recording 

positions  lights  a  "master  start" 
lamp,  and  the  taking  of  the  scene 
begins. 

Soundproof    studio.     The    monitor's    position    may    be    seen    through    the 
window  at  one  end   of  sound   stage 

square 
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Efficient  Sound  Reproduction 
By  R.  H.  McCullough 

Supervisor  of  Projection,  Fox  West  Coast  Theatres 

MANY  projection
ists  are  now 

classed  as  technicians  and 
are  able  to  keep  the  show 

going,  in  case  the  sound  equipment 

ceases  to  function.  However,  there 

are  many  who  lack  confidence  be- 
cause of  insufficient  knowledge.  It  is 

our  desire  to  furnish  you  with  such 

information  that  will  be  of  value  and 

assistance  to  you  in  keeping  the  show 

going  and  make  the  proper  adjust- 

ments to  produce  the  best  sound  re- 

production. We  are  focusing  our  at- 
tention on  sound  efficiency,  and  it  is 

up  to  you  to  follow. 
Technicians  and  Servicemen  are  at 

your  service,  and  you,  along  with 
those  enginers,  are  responsible  for 

the  rapid  strides  in  the  successful 

development  of  sound  pictures.  We 

gradually  grow  stronger  as  our  know- 
ledge increases.  Sound  equipment 

represents  a  huge  investment.  Opera- 
tion, maintenance  and  service  for  up- 
keep is  a  great  added  expense.  Profits 

in  many  instances  have  been  insuffi- 
cient to  cover  this  added  expenditure. 

The  present  sound  equipment  is 

not  perfect.  New  developments  are 

anticipated.  We  must  meet  their  re- 
quirements. Additions  in  the  future 

will  be  made  without  scrapping  much 

of  the  present  equipment,  but  all  of 
these  new  additions  will  be  at  the 

theatre  owner's  expense. 

Shutting  Down  Amplifier 
Here  are  important  directions  that 

should  be  followed  carefully  each 
time  the  amplifier  system  is  shut 
down. 

(1)  In  shutting  down  the  ampli- 
fier equipment,  always  turn  off  the 

horn  safety  switch  first. 

(2)  Turn  off  the  41-A,  42-A  and 
43-A  starting  switches. 

(3)  Turn  off  the  Power  Safety 
Switch. 

(4)  Always  set  the  film-disc  trans- 
fer switch  at  "off"  position  when 

system  is  not  in  use. 

(5)  Turn  off  the  battery  switches' on  the   switching   panel. 
Theatres  using  the  41-A,  42-A  or 

43-A  amplifiers  should  use  the  fol- 
lowing as  a  standard  for  starting  and 

shutting   down    amplifier    equipment: 
(1)  Storage  Battery  switches 

should  be  in  operating  position. 

(2)  Close  safety  Power  Switch. 

(3)  Turn  snap  switches  on  42-A 

and  43-A  amplifiers  to  "Fil,"  (which 
lights  filaments). 

(4)  On  the  41-A  amplifier,  before 

lighting  the  filaments,  turn  the  fila- 
ment control  rheostat  to  Zero,  then 

turn  the  filament  key  switch  on  and 

bring  the  filament  rheostat  to  270 
milliamperes. 

(5)  After  the  filaments  of  the 
tubes  in  the  42-A  and  43-A  ampli- 

fiers have  heated  up  for  about  5 
minutes  turn  the  snap  switch  from 

"Fil"  to  plate.  Remember  that  the  42- 
A  amplifier  supplies  plate  potential 
to  the  41-A  amplifier.  On  the  42-A 
and  43-A  amplifiers  each  meter  point 
should  be  within  the  red  mark  limits. 

(6)  The  41-A  amplifier  has  three 
239-A  vacuum  tubes.  It  is  extremely 
important  that  these  tubes  be  checked 
daily  for  plate  current  reading.  Each 
239-A  vacuum  tube  should  be  tested 
as  follows:  Press  in  turn  the  three 

buttons  marked  "Plate  Current." 
Meter  marked  "Plate  Current"  should 
read  in  each  case  not  less  than  1.35 
nor  more  than  1.55  milliamperes. 
Vary  the  filament  current,  between 
the  limits  of  220  milliamperes  and 
270  milliamperes  and  in  each  case 
that  a  239-A  tube  falls  below  the 
value  of  1.35  milliamperes,  replace 
the  tube  so  as  to  avoid  distorted 
output. 

(7)  The  42-A  amplifier  has  four 
205-D  vacuum  tubes.  It  is  very  im- 

portant that  the  two  Rectifier  Tubes 
and  the  two  Amplifier  Tubes  be  bal- 

anced. Remove  one  of  the  amplifier- 
tubes  and  observe  the  plate  current 
value.  Replace  this  amplifier  tube 
and  remove  the  remaining  one.  Ob- 

serve the  plate  current  value.  The 
plate  current  values  of  both  ampli- 

fier tubes  should  be  within  5  milli- 
amperes of  each  other.  If  these 

values  do  not  come  within  these  limits, 
select  a  tube  from  the  spare   supply 

and  save  the  tube  removed,  label  with 
the  plate  current  value  and  place  in 
the  spare  parts  cabinet  until  you  can 
balance  this  tube  with  another  tube 
at  a  later  date. 
The  two  205-D  Rectifier  Tubes 

should  be  balanced  in  the  same  man- 
ner as  the  amplifier  tubes.  It  should 

be  understood  that  the  rectifier  and 
amplifier  tubes  give  a  combined  plate 

reading  within  the  red  limits  in- 
scribed on  the  face  of  the  plate  cur- 

rent milliameter. 

(8)  The  43-A  amplifier  has  four 
211-E  vacuum  tubes.  Remove  one  of 
the  211-E  amplifier  tubes  and  ob- 

serve the  plate  current  value,  replace 
this  amplifier  tube  and  remove  the 
remaining  one.  Observe  the  plate 
current  value.  The  two  plate  current 
values  should  be  within  10  milli- 

amperes of  each  other.  If  they  are 
not  within  these  values,  select  one 
from  the  spare  supply,  which  will 
give  an  indicated  value  within  the 
required  limits.  In  cases  where  it  is 
necessary  to  remove  a  tube  from  the 

amplifier,  because  of  difficulty  in  ob- 
taining proper  balancing,  the  tube  re- 

moved should  be  labeled  with  the  in- 
dicated value  and  placed  in  the  space 

parts  cabinet  until  it  can  be  balanced 
with  another  tube  at  a  later  date. 
The  211-E  Rectifier  tubes  should  be 
tested  in  the  same  manner  as  the 

amplifier  tubes. 
(9)  The  last  thing,  which  should 

be  done  before  starting  up  the  ampli- 
fier system,  is  to  turn  on  the  Horn 

Safety  Switch. 

Exponential  Type  Horns 

Side  view  of  13-A  horn 

WESTERN  ELECTRIC  supply exponential  horns  with  all 
sound  projectors  system  installations. 
With  the  first  installations  the  12-A 
and  13-A  horns  were  supplied.  The 
15-A  and  15-B  type  horns  have  been 
installed  with  all  installations  during 
the  last  year.  These  new  horns  are 
much  lighter  in  weight,  but  occupy 
more  space. 

The  Bell  Laboratories  place  three 

layers  of  white  flannel  inside  the  15- 
A  and  15-B  type  horns  near  the  out- 

put of  the  air  column.  We  have 
found  that  this  flannel  absorbs  many 
high  frequencies.  By  removing  this 
flannel,  sound  reproduction  in  many 
theatres  has  been  improved.  Early 
installations  employed  two  upper  and 
two  lower  horns,  but  now  with  similar 
installations  two  and  three  horns  are 
installed  alongside  each  other  about 
two-thirds  height  of  the  screen.  The 
12-A,  13-A  and  15-A  type  horns 

have  single  throats,  whereas  the  15- 
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15-A  and  15-B  horn 

B  type  horns  have  two  throats  for 
two  units  and  replaces  the  12-A  and 
13- A  type  horns. 

The  air  column  on  these  horns  must 
be  small  in  area  at  the  input  end  to 

place  an  appreciable  pressure-load  on 
the  diaphragm,  and  it  must  be  large 
at  the  other  end  to  radiate  the  sound 
effectively  into  the  free  air.  For  best 
results  the  cross  sectional  area  should 
gradually  flare  from  the  small  end  to 
the  large  end  according  to  an  ex- 

ponential curve  and  mathematical 
formula.  The  555-W  Western  Elec- 

tric Receiver  should  never  be  used 
without  the  horn.  Without  the  horn 
sound  will  not  come  forth  with  full 
resonance  and  amplification.  The  re- 

ceiver does  carry  the  sound,  but  it  is 
unable  to  transmit  it  without  the 
horn. 

Acoustical     Considerations 
Acoustical  conditions  in  theatres 

must  be  taken  into  consideration,  for 
good  sound  reproduction.  When  sound 
comes  from  an  exponential  horn, 
sound  waves  spread  at  angle  of  45 
degrees  with  a  directional  effect  and 
the  speed  of  these  sound  waves  is 
about  1,100  feet  per  second.  In  a 
small  fraction  of  a  second  these 
waves  strike  the  walls,  ceiling  and 
floor  of  the  auditorium.  Some  of 
the  sound  waves  are  reflected  back 
into  the  room  and  some  are  absorbed 
by  the  surfaces  they  strike.  Ordinary 
plaster,  glass  or  wood  surfaces  ab- 

sorb only  about  three  per  cent  of  the 
sound,  leaving  ninety-seven  per  cent 
to  be  reflected  back  into  the  room, 
to  repeat  the  action  of  the  original 
sound  wave. 

One  of  the  chief  complaints  about 

"Talkies"  is  that  the  dialogue  cannot 
be  understood.  It  is  important  that 
talking  picture  theatres  have  a  short 
period  of  reverberation.  One  might 
use  the  comparison  of  throwing  a 
golf  ball  against  the  wall  of  a  room 
having  concrete  walls,  ceiling  and 
floor.      The    golf    ball    would    bounce 

from  the  hard  wall  with  almost  all 

of  its  original  force.  A  small  por- 
tion of  its  energy  is  absorbed  by  the 

concrete,  but  this  ball  would  keep 

bouncing  in  the  room  for  many  sec- 
onds. If  we  would  throw  the  ball 

against  an  absorbing  surface,  such  as 
Ozite  or  velour  drapes,  the  ball  would 
not  bounce  with  its  original  force,  as 
it  did  when  thrown  against  a  con- 

crete wall. 

Reverberation  Period 
The  action  of  sound  is  similar,  in 

that  the  original  sound  continues  to 
be  reflected  back  and  forth  in  the 
room  after  the  actual  source  has 

stopped,  and  may  be  audible  for  sev- 
eral seconds.  This  continued  reflec- 

tion from  one  ha  c!  surface  to  another 
produces  a  lingering  trail  of  sound, 

which  is  termed  "reverberation." 
Sometimes  the  sustaining  sound  is 
called  "echo"  instead  of  reverberation. 

This  is  not  strictly  accurate,  as  the 
term  echo  is  used  to  denote  a  sharp, 
which  is  distinct  repetition  of  sound 
instead  of  the  continuation  of  it.  If 
sound  lasts  in  a  room  five  seconds 
after  its  source  has  ceased,  it  is  said 

to  have  a  "period  of  reverberation" of  five  seconds.  It  is  evident  that  if 
the  period  of  reverberation  or  the 
length  of  time  that  sound  lasts  in  a 
room,  is  several  seconds  and  a  speaker 
utters  from  three  to  five  syllables 
per  second,  the  audience  will  hear  a 
mass  of  syllables,  from  which  they 
are  expected  to  distinguish  only  the 
last  one  spoken.  The  human  ear  is 
not  sufficiently  acute  to  do  this  and 
in  spite  of  straining,  only  a  jumble  of 
unintelligible  sound  is  heard. 

Correcting  the  acoustical  condition 
of  a  theatre,  by  installing  sound  ab- 

sorbing    material     will     reduce     the 

reverberation  time.  The  amount  of 
this  material  depends  entirely  upon 
the  size  and  shape  of  the  auditorium 
and  the  original  surface.  Hearing 
must  be  easy  and  natural,  without 
straining  on  the  part  of  listeners. 
Sound  reproduction  in  theatres 

must  be  reproduced  much  louder  than 
the  natural  voice,  which  means  that 
the  sound  lasts  longer  and  if  the 
side  and  back  walls,  and  ceiling  have 
reflective  surfaces,  the  reverberation 
will  be  greater.  To  obtain  the  com- 

plete sense  of  the  dialogue  it  is 
necessary  that  every  syllable  be  dis- 

tinct, but  one  can  follow  the  rhythm 
and  melody  of  music  even  though 
separate  notes  are  indistinguishable. 
Most  theatres  are  satisfactory  in  re- 

gard to  size  and  design,  and  the  ex- 
ponential horns  and  units  can  be  ad- 

justed to  give  the  degree  of  loudness 
required. 

Other  Factors 

While  there  are  other  factors  in- 
fluencing acoustical  conditions  in  ad- 

dition to  reverberation,  such  as  the 
size  and  shape  of  the  auditorium,  the 
loudness  of  reproduced  sound,  and  the 
presence  of  interfering  noise,  reverb- 

eration is  the  one  requiring  adjust- 
ment in  many  theatres.  Noises  aris- 

ing from  street  traffic,  projection  roum 
equipment  and  the  ventilating  equip- 

ment can  usually  be  quieted.  Many 

sound  absorbing  materials  will  ab- 
sorb the  high  frequencies,  which  is 

detrimental  to  sound  reproduction. 
Before  any  acoustical  treatment  is  ap- 

plied to  correct  reverberation,  it  is 
very  essential  that  an  acoustical  ex- 

pert be  consulted,  who  can  accurately 
plan  the  correction  of  the  acoustical 
problems  with  a  minimum  amount  of 

expense. 

Western  Electric  3-B  Amplifier 
THE  8-B  amplifier  is  a  very  popu- 

lar amplifier  among  veteran 
sound  projectionists.  Up-to-date  im- 

provements have  set  aside  this  ampli- 
fier. However,  the  8-B  Amplifier  will 

still  hold  its  own  for  good  clear 
speech  amplification  alongside  the 
present   new   equipments. 

This  amplifier  is  a  speech  ampli- 
fier and  is  used  to  amplify  feeble 

currents  directly  from  the  Fader.  It 
is  mounted  on  a  rack,  similar  to  re- 

cent installations.  It  is  a  three- 
stage  impedance  coupled  amplifier. 
The  first  stage  uses  a  102  type  tube 
and  the  second  and  third  stages  use 
two  205-D  tubes.  A  jack  panel  is 
provided  on  the  amplifier  for  meas- 

uring the  filament  and  plate  currents 
of  the  tubes. 

Sources  of  Power 

There  are  two  sources  of  DC  power 
needed  for  this  amplifier.  One  is 
twelve  volts  for  the  filaments  of  the 
vacuum  tubes  and  the  other  is  a 
high  voltage  source  with  a  tap  of 
130  volts  and  350  volts  for  the  plates 
of  the  vacuum  tubes.  Motor  gen- 

erator  sets   and   rectifiers   have   been 

installed  in  many  theatres  to  replace 
the  "B"  batteries  which  furnish  the 

plate  potential. 
The  plate  potential  of  the  first  two 

stages  of  amplification  is  130  volts — 
the  last  stage  is  350  volts.  The  first 
stage  negative  grid  potential  is  ob- 

tained by  the  voltage  drop  in  a  re- 
sistance. The  second  and  third  stages 

are  supplied  with  negative  grid  po- 
tential from  six  703  dry  cell  batteries. 

This  amplifier  is  designed  to  work 
from  an  impedance  of  200  ohms.  The 
output  is  designed  to  be  matched  to 
various  equipments.  The  gain  of  this 
amplifier  is  controlled  by  a  22  point 
potentiometer,  which  operates  on  the 
first  and  second  stages  to  vary  the 
gain  from  minimum  to  maximum  with 
steps  of  three  Decibel  each. 
The  filament  current  of  the  102 

type  tube  can  be  adjusted  by  the 
rheostat  marked  filament  No.  1  and 
the  filament  currents  of  the  two  205- 
D  tubes  can  be  adjusted  by  the  rheo- 

stat marked  filament  2  and  3. 

Tube  Filament  Values 

The  102  type  tube  filament  is  con- 
nected   in    parallel.      The   two    205-D 
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THEATRE  HORN  CONTROLS- 
THEATRE  HORN  KEYS   

OUTPUT  CONTROL  PANEL  - 

PLATE    CURRENT    METER- 

CAIN    CONTROL   CUSE  IN  EMERGENCY  ONLY) 

41 -A  AMPLIFIER   

WESTERN  ELECTRIC  305  TYPE  - 
VACUUM  TUBES  (AMPLIFIER) 

43-A  AMPLIFIER- 

WESTERN  ELECTRIC  211  TYPE- 
VACUUM   TUBES   (AMPLIFIER) 

43-A  AMPLIFIER- 

-MONITQR    HORN    CONTROL 

— MONITOR    HORN    KEY 

-INPUT    KEY 

-FILAMENT   CURRENT   METER 
-FIL  AMENT  CONTROL 

'   PLATE    CURRENT  PUSH  8UTTONS 

fl   -THREE  WESTERN  ELECTRIC  2  39  TYPE 
VACUUM  TUBES  C  UNDER  COVER) 

  FILAMENT    KEY 

— WESTERN  ELECTRIC    205TYPE 
VACUUM    TUBES  (  RECTIFIER  ) 

! — PLATE    CURRENT  METER 

-STARTING    SWITCH 

-PLATE  CURRENT  METER 

-WESTERN   ELECTRIC    2IITVPE 

VACUUM    TUBES  (RECTIFIER! 

—  STARTING    SWITCH 

W.  E.  200-A  panel.    The  horn  panel  is  shown  at  top,  then  the  41-A,  42-A  and 
43-A    amplifiers 

tube  filaments  are  connected  in  series. 
To  measure  the  current  requirements, 
first  throw  A  and  B  battery  switches 
on  operating  position.  Then,  turn  on 

the  snap  switch  marked  "filament" 
on  power  panel.  Measure  the  filament 

currents  by  inserting-  the  smaller  of 
the  two  plugs  attached  to  the  cords 
of  the  meter  panel  to  jack  marked 

"Fil.  1,"  which  is  connected  to  the 
filament  circuit  of  the  102  type  tube, 
which  should  be  adjusted  to  .97  plus 
or  minus  .03  amp.  Insert  the  plug 

in  jack  marked  "Fil.  2-3,"  which  is 
connected  in  the  filament  circuit  of 

the  205-D  vacuum  tubes,  which  cur- 
rent should  be  adjusted  to  1.55  plus 

or  minus  .05  amps. 

Plate   Current  Values 

After  measuring  the  tube  filament 
values,  it  is  necessary  to  measure  the 
plate  current  values.  Turn  on  snap 
switch  marked  plate — insert  the  larger 
of  the  two  plugs  into  the  proper 
jacks.  The  three  jacks  are  connected 
in  the  plate  circuits  of  the  correspond- 

ing tubes  and  the  plate  current 
should  read  as  follows: 

Plate  current  31  tube — 0.5  to  1.0 
Mills. 

Plate  current  (2  tube— 5  to  8  Mills. 
Plate  current  #3  tube— 15  to  28 

Mills. 
These  are  all  tested  from  the  514- 

A  meter  panel. 
Fuses 

The  back  of  the  8-B  Amplifier  has 
a  sheet  metal  cover,  which  can  be 
pulled  off  and  which  is  used  to  pro- 

tect the  component  parts.  After  re- 
moving the  cover,  you  will  find  fuses, 

which  consist  of  62-B  fuse  (0.25 
ampere,  glass  tube)  in  the  plate  cir- 

cuit and  a  3-ampere  cartridge  fuse  in 
the  filament  circuit.  It,  at  any  time, 
singing  is  developed  in  the  8-B  ampli- 

fier it  will  usually  be  found  due  to  « 

bad  negative  "C"  battery.  The  plate 
current  of  the  205-D  tubes  will  usually 
be  high  when  you  have  trouble. 

Volume  Control 

It  is  estimated  that  approximately 
55,000  deaf  mutes  are  in  the  United 
States  and  more  than  twenty  million 
women,  men  and  children  suffer  from 

some  degree  of  deafness.  Many  thou- 
sands in  this  great  number  are  un- 
aware of  their  affliction.  The  pleas- 

ure and  value  are  stripped  away,  be- 
cause of  their  inability  to  distinguish 

the  jumbled  sounds  that  batter  their 
ears.  The  physical  condition  of  a  per- 

son has  considerable  to  do  with  the 
ability    to    hear    well.      Persons    who 

cannot  hear  well  will  resent  being 
called  deaf  just  as  anyone  wearing 
glasses  would  resent  being  called blind. 

I,  personally,  visit  many  theatres 
and  often  find  the  volume  above 
normal  hearing  and  the  person  who 
is  controlling  the  volume  thought  it 
was  entirely  satisfactory.  The  per- 

son controlling  the  volume  in  your 
theatre  must  have  good  sound  judg- 

ment. He  must  be  in  good  health  and 
have  no  defects  in  hearing. 

Normal  speaking  voices  should  be 
no  louder  than  is  required  to  en- 

able a  quiet  audience  to  hear  dis- 
tinctly. With  the  advent  of  sound 

pictures  many  of  the  "hard  of  hear- 
ing" sent  petitions  to  studios  not  to 

abandon  silent  pictures.  In  answer 
to  these  entreaties,  many  theatres 
have  installed  special  headsets,  which 
enables  the  deafened  to  hear  all  the 
sound  and  dialogue. 

The  Audiometer 

Electrical  Research  Products,  Inc., 
have  an  audiometer  at  each  Divisional 
office  for  the  purpose  of  testing  hear- 

ing. Upon  request  they  will  be  glad 
to  give  you  a  test.  This  instrument 
resembles  a  miniature  radio  set,  and 
has  a  scale  of  eight  notes,  each  of 
which  can  be  decreased  in  volume 
until  the  listener  no  longer  hears  any 
sound.  This  latter  point  indicates  the 

person's  "threshold  of  audibility," 
which  varies  with  good  and  bad  hear- 

ing. It  is  imperative  for  everyone 
connected  with  the  presentation  of 
sound  pictures  to  have  an  audiometer 
test  of  their  hearing,  so  that  the  best 
sound  picture  performance  can  be 
presented  without  criticism  on  part 
of  the  patron  not  being  able  to  hear 
well. 

Fundamentals 
Each  month  we  are  going  to  hark 

back  to  the  basic  principles  in  order 
to    familiarize    you    with    the    funda- 
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Schematic  of  W.  E.  8-B  amplifier  which  gives  a  comprehensive  understanding 
of  how  various  units  are  hooked  together 
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mentals  of  sound  reproduction  in  the 
theatre.  A  part  of  this  page  will  be 
given  up  each  issue  to  these  instruc- 

tions. It  is  our  belief  there  are  cer- 
tain advantages  in  this — even  though 

it  may  be  a  rehearsal  for  many  of 
the  projectionists,  still  it  is  possible 
these  well  versed  men  may  have  as- 

sistants who  can  stand  a  little  in- 
struction now  and  then,  and  this  will 

be  a  short  cut. 
Each  month  a  different  phase  of 

sound  from  its  initial  important 
phases  will  be  touched  upon.  This 
week  we  give  you  an  illustration  of 
amplifier  symbols. 

Standard  Symbols 

One  of  the  best  ways  to  familiarize 
yourself  with  amplifier  circuit 
diagrams  is  to  learn  standard  sym- 

bols. Supposing  one  projectionist 
wanted  to  explain  an  amplifier  circuit 
to  someone  else — that  is,  tell  how 
many  tubes  were  used  and  how  they 
were  connected ;  what  battery  or 
power  connections  were  made  and 
whether  it  used  transformer  or  re- 

sistance coupled  stages. 
If  he  desired  he  could  orally  de- 

scribe or  perhaps  write  a  lengthy  de- 
scription of  the  circuit  employed,  but 

the  quicker  way  would  be  to  graphi- 
cally depict  the  various  pieces  of  ap- 

paratus employed  and  show  how  they 
were  connected  to  form  a  complete 
circuit.  In  amplifiers,  a  circuit 
diagram  constitutes  a  short  cut,  which 
conveys  easily  the  message  to  an  in- 

dividual. Constructional  information 
is  what  is  needed  in  the  field  to  in- 

sure proper  operation.  It  is  neces- 
sary that  as  an  aid  in  learning  how 

to  draw  symbols,  you  memorize  a  few 
at  a  time,  then  draw  them  from 
memory  and  compare  your  work  with 
the  symbol  chart. 

W.    E.    7-A    Equalizer 

The  western  7-A  equalizer  is 
located  directly  underneath  the  turn- 

table of  the  Western  Electric  Uni- 
versal Base.  The  purpose  of  the 

equalizer  is  to  remove  certain  scratch 
noises,  which  are  inherent  in  disc  re- 

production. When  the  equalizer  is 
installed  in  the  reproducer  circuit, 
certain  high  frequencies  are  elimi- 

nated from  speech  and  music,  which 
is  objectionable. 

The  equalizer  is  an  electrical  bridge 
connected  directly  across  the  output 
leads  of  the  reproducer.  Resistances 
are  connected  in  series  between 

terminals  1  and  2,  and  2  and  3.  Be- 
tween terminals  3  and  4,  there  is  em- 

ployed a  choke  coil  and  a  condenser. 
Connections  may  be  made  between 
any  of  the  3  points,  thereby  giving 
varying  degrees  of  equalization. 
Terminal  4  should  always  be  con- 

nected to  the  fader  side  of  the  circuit. 
The  other  side  of  the  circuit  must 

be  connected  to  terminals  1,  2  or  3, 
whichever  terminal  is  most  effective 
in  eliminating  the  surface  noise.  If 
the  equalizer  is  connected  on  terminals 
1  and  4,  you  get  the  maximum  amount 
of     resistance     with     the     minimum 

equalization.  Terminals  3  and  4  give 

the  greatest  high  frequency  attenua- 
tion with  maximum  equalization. 

The  equalizer  will  reduce  the  vol- 
ume somewhat  and  will  remove  many 

high  frequencies,  which  will  remove 
sibilants  and  over-tones,  which  are  in 
the  higher   ranges. 

However,  the  question  is,  what  is 
most  perceptible  to  the  theatre  pa- 

trons, the  elimination  of  the  high  fre- 
quencies, or  the  presence  of  scratch 

noise.  We  have  to  form  a  compari- 
son and  compromise  between  the  high 

frequencies  and  the  scratch  noise. 
That  is  the  reason  for  the  different 
steps  on  the  equalizer. 

It  is  advisable  that  the  equalizer 
be  left  out  of  the  reproducer  circuit 
except  in  such  cases  where  the  scratch 
noise  is  objectionable.  Disc  recording 
is  now  coming  through  much  better. 
It  is  essential  that  disc  reproduction 
have  the  maximum  high  frequencies. 

Fader  Cue  Sheets 

The  opening  of  any  new  picture  is 
an  important  event.  The  projection- 

ists are  handling  the  equipment  to  the 
best  of  their  ability  and  the  entire 
show  is  in  their  hands.  However,  the 
manager  is  responsible  for  the  gen- 

eral effects  in  the  theatre.  It  is  grati- 
fying to  visit  a  theatre  and  witness 

a  sound  program,  which  is  run  effi- ciently. 

It  is  presumed  that  most  every 
theatre  uses  the  so-called  Fader  cue 
sheet.  However,  I  do  believe  some 
theatres  call  this  a  useless  method 
and  they  would  much  rather  let  the 
sound   suffer.     If  someone  does  com- 

plain about  the  sound,  it  is  imme- 
diately blamed  on  the  sound  equip- 

ment or  the  acoustics.  Many  useless 
surveys  are  made  on  this  account  and 
many  dollars  are  wasted  in  overtime 
because  of  someone's  alibi. 

The  fader  cue  sheet  is  an  impor- 
tant item  for  the  proper  presentation 

of  sound  pictures.  It  supplies  the 
projectionist  minute  details  concern- 

ing certain  changes  in  volume,  in- 
stead of  his  having  to  wait  until  the 

signal  comes  from  the  observer  in 
the  audience.  Arrange  a  fader  cue 
sheet  for  every  subject,  regardless  of 
length. 

Observer   Cooperation 

It  is  necessary  for  the  manager  or 
observer  to  be  present  at  all  re- 

hearsals. If  your  theatre  does  not 
have  any  rehearsals,  take  the  first 
show  for  example.  The  projectionist 
and  the  observer  should  be  provided 
with  pads  and  pencils.  At  the  be- 

ginning of  the  subject,  the  observer 
should  have  the  fader  setting  and  the 
projectionist  should  also  make  a  note 
of  the  setting.  At  certain  places 
during  the  subject  the  volume  will 
have  to  be  increased  or  decreased.  A 
direct  cue  should  be  taken  and  marked 
down,  so  that  the  projectionist  can 
automatically  take  care  of  this  on  the 
next  showing. 

He  should  visit  the  projection  room 
after  the  first  showing  and  compare 
notes  with  the  projectionist  about  the 
fader  cues.  A  fader  cue  sheet  is 
just  as  important  as  the  changeover 
cue  sheet.  You  will  find  this  cue 
sheet  method  of  checking  your  shows 

will  g*ive  you  a  finished  performance. 

"What  Electricity  Is  Not" 
THAT  an  entirely  new  language 

will  be  necessary  before  we  can 
truly  say  what  electricity  is,  or  for 
that  matter  express  in  terms  other 
than  mathematical  the  concepts  of 
our  modern  physical  philosophy,  was 
the  opinion  voiced  by  Professor  Vlad- 

imir Karapetoff,  one  of  America's 
foremost  electrical  engineers,  in  a 

lecture  on  "What  Electricity  Is  Not" 
recently  before  the  combined  mem- 

bership of  the  New  York  Electrical 
Society  and  the  New  York  Section, 
American  Institute  of  Electrical  En- 

gineers. 
This  future  language,  according  to 

the  speaker,  who  is  Professor  of 
Electrical  Engineering  at  Cornell 
University  and  consulting  engineer 
to  several  large  corporations,  must 
transcend  our  present  limited  modes 
of  expression — mathematics,  speech, 
or  pictures — by  means  of  which  we 
are  attempting  in  vain  to  present  a 
concept  of  physics  and  physical  forces 
mechanically  or  by  analogy.  Only 
some  super-human  being  could  speak 
this  unknown  language  at  present; 
and  were  he  to  attempt  an  explana- 

tion of  electricity,  we  could  not 
understand  him. 

"Electricity   is   analogous   to    noth- 

ing else  in  the  material  world  that 

we  know  anything  about,"  the 
speaker  went  on.  "According  to  our 
present  idea,  it  is  really  comprised  of 
three  apparently  independent  entities 
— negatively  charged  particles,  or 
electrons;  positively  charged  par- 

ticles, such  as  alpha  rays,  protons, 
clusters,  etc.;  and  various  types 
of  electro-magnetic  radiations,  as 
gamma  rays,  X-rays,  and  cosmic 
rays.  From  some  recent  experiments 
we  have  been  led  to  the  belief  that 
under  certain  conditions  the  particles 
behave  somewhat  like  electro-mag- 

netic pulses;  and  conversely,  there  is 
some  evidence  to  indicate  that  elec- 

tro-magnetic radiations  may  display 
properties  of  the  discrete  particles. 
In  other  words,  all  three  manifesta- 

tions of  electricity  seem  to  be  en- 
dowed simultaneously  with  inertia 

and  charge,  to  be  found  in  material 
objects,  and  with  some  wave  proper- 

ties such  as  frequency  and  wave 
length,  as  ascribed  to  ethereal  or 
non-material  oscillations.  So  elec- 

tricity becomes  neither  flesh,  fowl, 
nor  good  red  herring,  but  something 
entirely  apart.  It  is  for  this  reason 

that  a  new  terminology  is  needed." 
That    physical    science    and    meta- 
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physics  are  definitely  interrelated 
seems  evident  to  Professor  Karapet- 
off,  especially  in  view  of  this  line  of 
negative  reasoning  on  subjects  where 
it  becomes  possible  to  tell  what  a  con- 

cept is  not,  but  still  not  define  it. 

"The  human  mind,"  he  said,  "is 
never  satisfied  with  a  mere  knowl- 

edge of  facts,  but  insists  always  on 

grouping-  them  and  trying  to  develop 
some  philosophical  explanation  in 
general  terms,  in  spite  of  the  argu- 

ment from  the  metaphysician  and 
logician  that  this  is  hopeless.  An  ex- 

pression of  this  sort,  in  terms  of  ulti- 
mate realities,  would  call  for  nouns, 

adjectives,  and  verbs  encompassing 
and  pertaining  to  ultimate  realities. 
Those  words  would  come  as  a  part  of 

this  new  language  I  mention — and 
which  I  do  not  expect  to  read  or 

hear." 
Professor  Karapetoff  called  atten- 

tion to  the  positive  results  of  con- 
structive metaphysical  thought  for 

the  last  two  thousand  years,  which 
had  been  negligible;  and  how  we 
were  becoming  more  and  more  pro- 

ficient in  our  critical  analysis,  show- 
ing what  matter  is  not,  what  the 

human  mind  cannot  apprehend,  etc., 
without  once  reaching  an  expression 
of  these  ultimate  realities  we  seek. 

"Thus,"  he  concluded,  "our  knowledge 
of  'what  electricity  is  not'  over- 

whelmingly exceeds  any  inkling  we 
may  have  of  what  it  is.  Yet  this 
elimination  of  erroneous  concepts  is 
in  itself  a  very  important  function 
of  science,  for  so  long  as  erroneous 
concepts  reign  supreme  no  real  prog- 

ress is  possible." 

Electrons   Probably   Divisible 

A  somewhat  revolutionary  line  of 
thought,  from  the  standpoint  at  least 
of  the  popular  conception  of  matter 
structure  in  which  the  electron,  par- 

ticle of  electricity,  has  been  consider- 
ed the  ultimate  indivisible  entity  or 

"bundle"  of  energy  or  waves,  was  the 
assertion  of  Professor  Karapetoff 

that  in  all  probability  this  infinite- 
simal (and  theoretical),  bit,  hun- 

dreds of  millions  of  which  would  not 
fill  a  space  the  size  of  an  ordinary 
pin  head,  was   still  farther  divisible. 

"We  have  been  accustomed  to  call 
the  electron  the  smallest  particle  of 
all  matter,  and  to  say  that  it  was 
indivisible — as  we  did  with  the  atom 
until  that  was  divided  into  electrons. 
Yet  we  endow  the  electron  with 
physical  properties  (perhaps  our 
language  error  again,  of  insisting  on 
mechanical  analogies),  such  as 
radius,  mass,  axis  of  spin,  electric 
and  magnetic  fields,  accompanying 
waves,  etc. ;  and  as  soon  as  we  do 
this,  allowing  it  some  structure,  this 
structure  must  be  divisible,  and  those 
parts  must  have  their  structure  ad 
infinitum.  So  the  explanation  of  the 
electron  only  shifts  the  difficulty  one 
step  further  along  an  infinite  ladder, 
and  seems  to  accentuate  this  inevit- 

able necessity  for  a  so  far  inconceiv- 
able mode   of  expression  if  we  must 

arrive  at  this  ultimate  reality  we  all 

seek." 

Speed   of   Light  Exceeded 

Another  apparently  "ultimate" factor  which  had  been  disturbed  by 
recent  experiments,  the  lecturer 
pointed  out  in  discussing  the  facts 
and  discoveries  laying  behind  his  out- 

line of  electricity  as  the  probable 
basis  of  modern  philosophy  and 

metaphysics,  was  the  Einstein  equa- 
tion showing  that  material  particles 

cannot  move  at  a  velocity  greater 
than  that  of  light,  which  travels  at 
the  rate  of  approximately  186,000 
miles  a  second. 

Some  recently  observed  phenomena, 
he  declared,  make  it  necessary  to 
assume  that  electrons  and  positive 
carriers  of  electricity  partake  both 
of  the  nature  of  matter  and  of  waves, 
and  that  the  phase  of  these  waves  is 
propagated  at  a  velocity  greater  than 
light.  The  comforting  statement  that 
these  waves  are  not  material,  and 
therefore  not  hindered  by  material 
things  in  their  enormous  velocities, 
only  brings  us  to  the  deeply  philo- 

sophical problem  of  how  these  im- 
material waves  can  manifest  them- 

selves by  affecting  the  behavior  of 
material  particles.  One  of  the  basic 
problems  of  the  metaphysics  student, 
according  to  Professor  Karapetoff,  is 
to  discover  the  mechanism  of  inter- 

action between  the  material  and  im- 
material ;  and  some  day  he  may 

formulate  this  new  language  which 
will  express  a  dual  structure  our 
senses  today  refuse  even  to  conceive. 

The  entire  history  of  electricity, 
from  the  first  observance  of  frictional 

electricity,  magnetite  ore,  the  dis- 
covery of  electric  current  and  its 

action  on  a  permanent  magnet,  etc., 
to  the  work  of  Maxwell  in  bringing 

together  light,  electricity,  and  magne- 
tism and  the  confirmation  of  this  by 

Hertz,    Rowland's    experiment    show- 

ing that  an  electric  charge  in  motion 
is  equivalent  to  an  electric  current 
and  the  more  recent  discoveries,  such 
as  vacuum  tubes  and  photo-elec- 

tricity, were  covered  by  Professor 
Karapetoff  in  outlining  the  under- 

lying facts  of  his  lecture. 

L.  U.  181  Member  Forsakes 

Flying  for  Projection 
It's  a  big  jump  from  being  a  stunt 

flier  to  operating  a  moving  picture 
machine,  but  George  T.  Sewell,  official 
projectionist  for  the  Maryland  Board 
of  Moving  Picture  Censors  and  mem- 

ber of  L.  U.  181,  bridged  the  span. 
"There  isn't  the  kick  in  seeing  a  10- 

foot  kiss  on  the  screen  that  there  is  in 

a  13,000-foot  jump  from  the  air," 
Sewell  explained.  "However,  watch- 

ing kisses  before  they  are  cut  by  the 
censors  is  a  lot  safer  than  parachute 
jumping — and  when  one  gets  older, 

safety  counts  for  something." 
Sewell  started  to  fly  in  1904  when 

airplanes  and  balloons  were  in  swad- 
dling clothes.  He  had  his  first  chance 

to  pilot  a  plane  at  Riverview  Park. 
Later,  he  became  a  professional  stunt 
flier. 

"I  held  a  record  for  a  balloon  drop 

of  13,000  feet,"  Sewell  said.  "Later, 
when  I  devoted  all  my  time  to  para- 

chute work,  I  made  another  record, 
not  since  broken,  of  descending  from 
the  clouds  in  a  series  of  12  para- 

chutes, using  one  after  another  as  I 
plunged  through  space. 

"Strange  as  it  may  seem,  all  the 
stunt  fliers  with  whom  I  was  asso- 

ciated 15  and  20  years  ago  are  dead. 
I  am  the  last  of  the  old  guard. 

"If  I  stick  to  my  post  as  a  movie 

projectionist,  chances  are  I'll  be  en- 
joying life  for  many  years  to  come. 

Most  of  my  associates  in  stunt  flying 
continued  to  fly  after  the  war  and  met 

their  deaths  through  accidents." 

A  gift  on  the  completion  of  his  twentieth  year  of  service  for  a  Local  Union.    President 
Leo  F.  Barber,  L.  U.  245,  receiving  the  keys  to  a  new  car,  the  gift  of  his  associates. 

Mr.  Barber  is  also  Secretary  of  the  Lynn,  Mass.,  C.  L.  U. 
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Optical  Principles  of  the  Bifocal  Lens 
By  Bernard  Rose* 

LOOKING  back  only  a  few  years 
the  projectionist  will  remember 
that  very  little  information 

could  be  had  from  the  manufacturer 

of  optical  systems.  Even  such  designs 
as  the  Petzval  objective,  known  from 
much  literature  on  the  subject  for 
more  than  eighty  years,  were  guarded 
as  a  trade  secret.  Some  firms  even 
went  so  far  as  to  express  the  fear 
that  people  would  know  too  much,  and 
they  actually  went  out  of  their  ways 
to  oppose  any  kind  of  enlightenment, 
even  popular  lectures.  The  same 
principles  were  followed  by  many 
rulers  in  many  lands  who  wished  their 
subjects  kept  in  total  ignorance;  but 
the  system  has  always  failed.  The 
projectionist,  when  called  upon  to  use 
a  new  machine,  a  new  accessory, 
naturally  wants  to  know  as  much 
about  that  particular  item  as  he  can 
possibly  learn — what  it  is,  what  it 
does,  how  it  is  made,  etc.  This  article 
will  describe  the  new  Super-Lite 
bifocal  lens. 

The  optical  system  used  in  this  con- 
struction is  the  same  that  has  been 

applied  to  the  Super-Lite  for  some 
time  now.  The  slight  modifications 
which  had  to  be  applied  to  adopt  the 
lens  to  different  sources  of  illumina- 

tion did  not  alter  the  principle  on 
which  the  system  has  been  construct- 

ed. The  lens  was  completed  in  July, 
1922,  being  the  first  type  of  its  kind: 
— two  positive  elements  separated  by 
a  distance  equal  to  the  focal  length. 

The  accompanying  diagram,  Fig.  A, 
represents  a  cross-section  of  the  lens 
as  disclosed  in  specifications  for  U.  S. 
Patent  No.  1,479,251  of  January  1, 
1924. 

This  diagram  shows  that  in  produc- 
ing such  a  lens  just  two  radii  are 

required,  the  front  combination  being 
ground  by  means  of  the  radius  82.57, 
the  rear  combination  by  a  second 
radius    41.28,    which    is    one-half    the 
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first  radius.  The  basic,  idea  of  this 
development  was  to  restrict  the 
number  of  required  radii  to  a  mini- 

mum, namely,  two.  It  is  generally 
known  that  often  the  manufacturer 
has  to  supply  focal  lengths  in  steps  of 
one-eight  of  an  inch.  This  means, 
then,  that  for  almost  every  new  focal 
length  a  new  set  of  radii  is  required, 
and  if  a  great  number  of  curves  are 
used  in  the  design,  as  in  the  Petzval 
Objective  where  seven  radii  are  ap- 

plied, then  the  manufacturer  has  to 
contend  with  a  large  amount  of  equip- 
ment. 

Economy   With   Efficiency 

This  economical  feature  of  cutting 
down  the  number  of  required  curves 
to  one-third  had  to  be  maintained 
without  even  the  slightest  sacrifice  of 
the  corrections :— color,  spherical 
aberration,  coma,  flatness  of  field,  and 
distortion.  As  much  as  simplicity  of 
construction  and  the  impossibility  of 
misplacing  lenses  after  cleaning  may 
appeal  to  the  projectionist,  his  main 
interest  should  and  undoubtedly  is 
the  results  on  the  screen,  for  the  pro- 

jectionist, given  good  equipment,  is 
wholly  responsible  for  screen  results. 
It  would  indicate  poor  judgment  on 
the  part  of  a  designer  if  in  trying  to 
simplify  a  design  he  should  lose  sight 
of  the  interests  of  the  man  who  is  the 
final  judge  of  any  projection  system 
— and  that  man  is  the  projectionist. 

As  mentioned  above  the  Super-Lite 
lens  was  the  first  lens  consisting  of 
two  doublets  of  a  long  overall  length 
and  the  shortest  back  focal  length  to 
enable  the  system  to  pick  up  as  much 
light  as  possible.  In  the  last  few 
years  some  other  constructions,  some 
domestic  and  some  foreign,  some 
patented  and  some  not  covered  by 
patent,  have  been  following  in  the 
footsteps  of  the  Super-Lite.  As  re- 

gards quality,  some  are  poorer,  but 
none  are  better. 

It  may  be  mentioned  that  the  secret 

Glass  lens  I  and  II  Borosilicate  crown  1.516;  63.8 
Glass   lens    III    and    IV    dense    flint,    1.6182;    36.4 

Specifications   for  U.   S.   Patent   No.    1,479,251 

  yj   

Figure  A 

of  a  good  lens  is  not  confined  to  the 
specifications  giving  the  radii,  thick- 

nesses, spacings,  and  optical  charac- 
teristics of  the  glasses  used.  This  can 

all  be  worked  out  on  the  broad 
principles  expressed  in  the  science  of 
geometrical  optics.  The  major  secret 
is  in  the  manufacture,  the  selection  of 
material,  the  care  in  grinding  and 
polishing,  the  centering,  cementing, 
mounting,  the  adjusting,  and  finally 
the  testing.  Just  as  a  general  de- 

clared that  to  conduct  war  he  needed 

"money,  money,  and  more  money,"  so 
it  may  be  said  that  to  manufacture  a 
perfect  system  all  that  is  needed  is 

"care,  care,  and  more  care." 
Having  explained  the  basic  principle 

on  which  the  Super-Lite  lens  was 
built,  we  have  to  return  to  Fig.  A  and 
study  the  power  of  the  elements.  It 
will  be  seen  that  the  equivalent  focal 
length  of  the  front  combination  is 
197.32  mm.,  and  that  the  E.  F.  of  the 
rear  combination  is  99.42  mm.  (ex- 

actly one-half) ,  and  that  the  E.  F.  of 
the  complete  system  is  100  mm.  In 
round  numbers  we  may  say  that  the 
E.  F.  of  the  front  combination  is 
twice  the  E.  F.  of  the  system,  that 

the  separation  and  the  rear  combina- 
tion are  equal  to  the  E.  F.  of  the 

system,  and  that  the  B.  F.,  the  dis- 
tance from  the  last  surface  to  the  film 

is  about  one-half  the  E.  F.  of  the 

system. To  make  the  following  calculations 
we  may  assume  that  the  lenses  are 
"infinitely  thin."  It  is  only  a  fictitious 
and  incorrect  designation,  but  the  re- 

sults obtained  thereby  are  absolutely 
correct  and  calculation  is  very  much 
simplified.     Let  us  denote: 

the  E.  F.  of  the  front  combination 

by  Fi  =  197.82  mm. 
the  E.  F.  of  the  rear  combination 

by  F2  =  99.42  mm. 
A  is.  the  separation  of  the  two 

lenses  =  100.57  mm. 
Then  the  equivalent  focal  length  of 
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the    complete    system,    E.    F.    can   be 
calculated   by   the   formula   shown   in 
any  elementary  treatise  on  optics: 

FiXF2 
E.  F. «  =   = 

F1+F2— A 
197.82  X  99.42 :100 

197.82+99.42  —  100.57 
and   the   back  focal  length    (distance 
from  second  lens  to  the  film),  which 
we  denote  by  B.  F. : 

F2  (Fx—  A) 
B.  F.  1-2  =   — 

Fx  +  F2—  A 
99.42  (197.82  —  100.57)   =  49.15 

197.82  +  99.42  —  100.57 
It  is  evident  that  by  changing  the 

separation  A  we  may  derive  different 
values  for  the  E.  F.  and  the  B.  F. 

Just  for  purposes  of  orientation  we 
may  substitute  first  A  =  O  (the  two 
lenses  placed  in  contact) ,  and  A  = 
197.82  (the  second  lens  placed  in  the 
focal  plane  of  the  first  one). 

The  results  are  as  follows: 

A  =0  E.  F.=    66.15mm. 
A  =  197.82  E.  F.  =  187.82  mm. 

B.  F.  =  66.15  mm. 
B.  F.  =  0 

The  reader  may  ask  if  anything  is 
as  simple  as  that,  whether  the  pro- 

jectionist may  some  day  expect  a 
system  giving  a  change  in  size  of  the 
picture  three-to-one.  This  could  be 
done  if  the  requirements  for  illumina- 

tion were  not  as  exacting  as  they  are. 
In  other  words,  a  system  of  this  kind 
would  be  feasible  provided  the  speed 
of  the  system  would  be  as  low  as  F/10, 
but  in  dealing  with  projection  lenses 
of  a  high  speed — the  lens  under  dis- 

cussion is  constructed  for  the  enor- 
mous speed  F/2 — we  are  confronted 

with  the  change  of  the  corrections  due 
to  a  different  spacing.  If  a  lens  of 
this  type  is  corrected  for  spherical 
aberration  and  coma  for  a  certain 
separation,  and  we  subject  the  system 
to  a  violent  shortening,  then  we  en- 

counter an  over-correction. 
If,  however,  we  lengthen  the  con- 

struction unreasonably,  the  .  system 
will  suffer  from  the  opposite  defect, 
under-correction.  In  the  first  case  the 
edgeray  would  intersect  the  axial  ray 
in  front  of  the  focal  plane;  in  the 
second  case  beyond  the  focal  plane. 
The  result  would  be  poor  definition 
and  the  construction  would  be  a 
failure.  For  this  reason  alone  a 
certain  variable  power  system  covered 

years  ago  by  a  U.  S.  Patent  was  never- 
able  to  get  a  foothold  in  a  projection 
room,  for  the  aberrations  were 
stronger  than  it  could  stand. 

Fortunately,  the  problem  presented 

by  today's  silent  and  sound  film  does 
not  ask  the  designer  to  go  to  such  ex- 

tremes as  described  in  the  foregoing 
example.  Although  it  is  perhaps  too 
early  to  say  what  the  exact  final 
change  of  magnification  will  be — here, 
by  the  way,  some  standardizer  could 
make     himself     useful — it     will     be 

around  15  per  cent.  In  such  a  case 
the  aberrations  are  negligible.  They 
are  far  below  the  tolerances  the  de- 

signer is  using  to  judge  the  perform- 
ance of  a  lens  on  the  basis  of  tho 

trigonometrical  tracing  of  rays 
through  the  system. 
We  may  resume  the  calculations 

started  above  with  the  assumption 
that  the  E.  F.  of  the  system  has  to 
be  changed  not  more  than  20  per  cent. 
Using  the  above  formulas  and  substi- 

tuting different  A ,  we  derive  new 
focal  lengths  from  the  original  100 
mm.  lens:  105,  110,  115,  and  120. 
Following  are  the  results  represented 
in  table  form  using  the  notations: 

A    is  the  separation  of  the  lenses. 
E.  F.  is  the  equivalent  focal  length 

of  the  system. 
B.  F.  is  the  back  focal  length  of 

the  system. 
X  is  the  required  increase  in  the 

separation  to  derive  a  new  E.  F. 
Y  is  the  increase  of  E.  F. 
Z  is  the  decrease  of  B.  F. 

A E.  F. B.  F. 
100.57 100 

49.16 

109.93 
105 45.65 

118.45 110 44.13 

126.22 
115 

41.62 
133.35 

120 
39.11 

X Y Z 
0 0 0 

9.36 
5.0 

—2.51 

17.88 10.00 

—5.03 

25.65 15.00 

—7.54 

32.78 20.00 

—10.05 

Roughly  speaking,  it  may  be  stated 
that  Z  is  a  linear  function  of  Y,  but 
that  X  must  be  expressed  as  a 
quadratic  function  of  Y.  Important 
as  the  exact  figures  are  for  the  me- 

chanic working  out  the  movements  of 
the  sliding  parts,  for  general  informa- 

tion it  may  be  remembered  that  an 
increase  of  the  focal  length  of  10  mm. 

requires  an  increase  of  the  separation 
of  the  two  lenses  by  20  mm.,  and  that 
the  whole  system  has  to  be  brought 
5  mm.  closer  to  the  film  due  to  the 
shortening  of  the  back  focal  length. 

In  order  to  bring  out  these  relations 
more  clearly  the  figures  given  above 
have  been  plotted  on  the  following 
graph  Fig.  B.  The  same  notation  as 
in  the  table  have  been  used.  There- 

fore, the  abscissaee  representing  x 
show  the  change  in  the  separation  and 
the  ordinates  of  the  first  curve  Y  (the 
change  in  the  E.  F.),  and  of  the 
second  curve  Z  (the  change  in  the  B. 
F.,  which  is  always  negative.) 

The  explanations  given  above  will 
probably  answer  all  the  questions  the 
projectionist  may  have.  It  will  give 
him  a  clear  insight  into  the  methods 
the  designer  follows  when  a  problem 
like  the  talkie  and  silent  film  is  pre- 

sented to  him.  It  will  also  explain 
why  such  a  system  beyond  a  certain 
limit  could  not  be  used  if  the  question 
of  illumination  cannot  be  ignored. 

In  conclusion,  it  is  freely  admitted 
that  the  problem  of  varying  the  size 
of  an  image  by  moving  some  lenses 
is  as  old  as  optical  science.  It  has 
been  used  to  some  extent  in  other 

fields  of  'applied  optics,  but  it  was 
always  restricted  to  systems  of  a  rela- 

tively low  aperture. 
The  present  system  had  to  be 

worked  out  far  a  speed  of  F/2  and 
had  to  retain  the  critically  sharp 
definition  on  both  ends,  and  this 
feature  alone  distinguishes  it  optically 
from  other  constructions.  It  was  a 
long  way  from  the  conception  of  the 
principle  to  a  smooth  working,  fool- 

proof sample,  and  the  enthusiastic  sup- 
port from  the  best  experts  among  pro- 

jectionists was  of  inestimable  value  in 
producing  what  the  trade  was  looking 
for: — a  bifocal  projection  lens  of  high 
speed  and  critically  sharp  for  both 
focal  lengths. 

Figure  B 
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Motiograph   Sound-Film   Assembly 
TO  meet  the  almost  universal 

practice,  in  theatres  equipped 
for  sound,  of  masking  the  aperture 
of  the  projector  to  standard  propor- 

tion when  projecting  sound  on  film, 
the  Enterprise  Optical  Mfg.  Co. 
have  developed  a  new  type  assembly 
which  and  efficiently  accomplishes 
this  much-desired  result.  The  assem- 

bly which  is  adaptable  to  either  the 
Model  F  or  Model  H  Motiograph  De- 
Luxe  mechanisms  is  known  as  the 
Motiograph  DeLuxe  Sound  Film  Lens 
and  Aperture  Assembly,  bearing  the 
catalog  number  CS772C  for  the 
Model  H  and  CS773C  for  the  Model 
F   Mechanism. 

Lens  Assembly 

As  pictured  in  the  accompanying 
illustration,  the  assembly  comprises  a 
new  type  front  lens  barrel  which  is 
practically  the  same  as  the  original 
front  lens  barrel  as  regularly  sup- 

plied in  the  mechanism,  except  that  it 
is  bored  out  to  a  larger  diameter. 
The  new  lens  barrel  replaces  the 
original  one  in  the  mechanism  and  is 
easily  installed  without  cutting,  fit- 

ting or  in  any  way  altering  the  mech- 
anism. 

Supplied  with  the  lens  barrel  are 
two  lens  holders.  One  of  these  (seen 
immediately  below  the  lens  barrel  in 
the  illustration),  is  bored  out  concen- 

tric with  its  outside  diameter  and  de- 
signed to  be  permanently  attached  to 

the  lens  for  silent  pictures  or  sound- 
on-disc  subjects.  The  other  lens 
holder  is  identical  except  that  it  is 
bored  out  eccentric  and  is  permanent- 

ly attached  to  the  shorter  focus  lens 
used  to  project  a  standard  propor- 

tion picture  from  sound  film.  The 
amount  of  eccentricity  in  this  holder 
has  been  carefully  computed  to  ex- 

actly take  care  of  the  sideways  dis- 
placement of  the  projected  image. 

Both  lens  holders  are  provided  with 
adjustments  so  that  each  lens  may  be 
exactly  focussed  and  positioned  for 
screen  registration.  When  so  ad- 

justed, either  lens  may  be  inserted  in 
the  lens  barrel  and  the  projected 
image  on  the  screen  will  be  in  exact 
position  and  exactly  in  focus.  Once 
correctly  set,  there  are  no  levers  to 
move  or  other  adjustments  to  make. 
The  mere  substitution  of  one  lens  for 
the  other  automatically  takes  care  of 
the  focus  and  screen  registration. 
Both  lens  holders  being  provided 
with  a  locating  pin  fitting  in  a  slot  in 
the  lens  barrel,  they  cannot  be  placed 
in  the  wrong  position. 

Aperture  Assembly 

To  the  left  in  the  illustration  will 
be  noticed  the  aperture  plate  and 
proportionate  sound  film  mask.  This 
aperture  mask  is  unique  in  construc- 

tion and  also  is  easily  installed  in  the 
projector  mechanism  without  the  ne- 

cessity of  drilling  holes  or  in  any 
other  manner  altering  the  mechanism. 
The  aperture  plate  is  identical 

with  the  regular  aperture  plate  orig- 
inally supplied  with  the  mechanism 

and  which  it  replaces.  Attached  to 
it  is  the  sound  film  mask  constructed 
to  operate  on  hinges  and  which  is 
actuated  by  a  finger  lever.  The  mask 

is  provided  with  a  small  "jack"  to 
which  the  actuating  lever  is  attached. 
This  small  jack  providing  a  means  of 
clamping  itself  within  the  rectangu- 

lar opening  in  the  rear  lens  barrel  of 
the  projector  mechanism,  makes  the 
installation  a  very  simple  matter. 
The  little  swinging  mask  is  identical 
in  proportion  to  the  silent  film  aper- 

ture and  masks  off  a  portion  of  the 
top  and  bottom  of  the  picture  as  well 
as  the  sound  track.  By  means  of  the 
finger  lever  it  can  be  swung  entirely 
out  of  the  way  or  may  be  swung  into 
position  instantly  when  desired. 

The  assembly  is  supplied  as  a  unit 
consisting  of  the  new  lens  barrel,  the 
two  lens  holders  and  the  aperture 
plate  and  mask,  together  with  the 
necessary  fittings  complete. 

Components   of  new   Motiograph  lens 
assembly 

Projection  Advisory  Council 
Monthly  Meeting 

A  REGULAR  monthly  meeting  of 
the  Projection  Advisory  Council 

was  held  on  February  6th  at  the 
National  Vaudeville  Artists  club- 

house, New  York  City.  The  meeting 
was  well  attended,  the  presence  of 
many  well-known  figures  in  the  pro- 

jection world  making  it  possible  to 
conduct  much  interesting  business. 
The  following  Council  members  and 
guests  were  present: 

Members  Present 

G.  S.  Applegate,  ERPI;  F.  W. 
Boettcher,  Technical  Supervisor  of 

Sound,  Loew's,  Inc.;  Paul  Becker, 
Hugo    Reisinger,    Inc.;    George    Ed- 

wards, President,  American  Projec- 
tion Society;  James  J.  Finn,  Motion 

Picture  Projectionist;  J.  E.  Francis, 
Manager  Service  Dept.,  RCA  Photo- 
phone;  Herbert  Griffin,  International 
Projector  Corp.;  E.  Hoffman,  Hoff- 

man &  Soons;  A.  G.  Hulan,  Super- 
visor Installation  Div.,  RCA  Photo- 

phone. Also  Lawrence  Jones,  Chief  Pro- 

jectionist, Loew's  Valencia  Theatre; 
E.  T.  Keyset,  Motion  Pictures  Today; 
Charles  E.  Lewis,  Motion  Picture 
News;  P.  A.  McGuire,  International 
Projector  Corp.;  Jim  Milligan,  Asso- 

ciated Publications;  M.  D.  O'Brien, 
Asst.  Supervisor  of  Projection, 

Loew's,  Inc.;  A.  L.  Raven,  Raven 
Screen  Corp.;  F.  H.  Richardson, 
Exhibitors  Herald-World. 

Also  Harry  Rubin,  Director  of  Pro- 
jection, Publix  Theatres;  J.  E.  Soons, 

Hoffman  &  Soons;  Hirsch  E.  Stein, 
Publix  Theatres;  Benjamin  Stern, 
Rialto  Theatre;  and  Lewis  M.  Town- 
send,  Publix  Theatres. 

RCA  Photophone  School 

Following  luncheon  the  meeting  was 
called  to  order  by  P.  A.  McGuire  who 
acted  as  master  of  ceremonies.  Mr. 
McGuire  called  upon  Mr.  Francis  to 

discuss  the  RCA  Photophone  Co.'s 
sound  school  for  projectionists  which 
was  recently  opened.  Mr.  Francis 
described  in  detail  the  methods  em- 

ployed at  the  school  and  cited  some 
very  interesting  data  on  the  results 
obtained.  Mr.  Francis  stated  that, 
in  view  of  the  results  secured  by  this 
method  of  instruction,  RCA  Photo- 

phone was  considering  extending  the 
school  plan  to  various  important 
centers. 

George  C.  Edwards  brought  up  the 
subject  of  sound  observers  in  theatre 
auditoriums.  Mr.  Edwards  gave  as 
his  opinion  that  projectionists  in 
many  theatres  visited  by  him  were 
seriously  handicapped  in  securing 
proper  volume  control  by  the  inability 
of  the  observer  to  formulate  a  definite 
method  of  handling  individual  pre- 

sentations and  specific  portions  of 
pictures.  Mr.  Edwards  suggested 
the  advisability  of  closer  cooperation 
between  observer  and  projectionist. 

G.  S.  Applegate  of  Electrical  Re- 
search Products  spoke  briefly  of  his 

company's  aims  and  ideas  with  regard 
to  an  educational  campaign. 

The  purposes  of  the  Projection  Ad- 
visory Council  were  outlined  by  H.  E. 

Stein.  F.  H.  Richardson  brought  up 
the  question  of  projection  nomen- 

clature, and  it  was  unanimously 
agreed  that  certain  recommendations 
along  this  line  should  be  forthcoming 
shortly  from  the  Council.  The  dis- 

cussion then  turned  to  the  work  of 
the  Council  within  the  next  few 
months.  Following  suggestions  from 
several  members,  a  committee  to  lay 

out  the  woi'k  to  be  done  by  the  Coun- 
cil was  formed.  J.  E.  Francis,  RCA 

Photophone,  heads  this  committee 
and  will  report  his  findings  at  the 
next  meeting  of  the  membership. 
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Combination  Speaker 

This  is  a  speaker  which  is  recom- 
mended for  theatre  work  where  a  long, 

narrow  house  presents  acoustical  dif- 
ficulties by  reason  of  reverberations 

between  the  walls.  It  is  rather  direc- 
tional and  for  that  reason  suits  this 

type  of  house  admirably. 
It  is  actuated  with  the  standard 

Operadio  10  inch  electrodynamic 
cone  and  is  capable  of  handling  ter- 

rific power  without  blasting  or  distor- 

The  Operadio  10  unit 

tion  or  mechanical  breakdown.  Un- 
like so  many  air-column  speakers,  the 

barrel  like  bass  notes  are  not  out  of 
proportion  to  the  highs,  because  the 
design  permits  direct  highs  to  be  radi- 

ated from  one  side  of  the  cone  itself, 
while  the  lows  traverse  the  air  column, 
being  radiated  from  the  other  side  of 
the  cone.  These  direct  highs  plus  the 

directional  lows  give  this  speaker  ex- 
cellent carrying  characteristics. 
Mounted  on  Platform 

This  speaker  is  sold  mounted  on  a 
platform  with  ball-bearing  casters, 
rubber-tired  and  is  a  high-class  job 
in  every  respect.  All  wiring  is  in 
standard  BX  conduit  and  all  terminals 
are  brought  out  in  junction  boxes 
which  will  pass  the  Board  of  Under- 

writers' specifications. 
This  combination  electrodynamic- 

air  column  is  made  in  three  sizes — 
small,  medium  and  large. 

New  Power  Supply 
A  new  power  supply  has  just  been 

developed  that  eliminates  the  last  bat- 
tery necessary  in  talking  motion  pic- 

ture theatre  sound  installations. 
Hitherto,  all  sound-on-film  apparatus 
required  a  storage  battery  for  the  ex- 

citer-lamp as  well  as  the  head-ampli- 
fier tubes.  This  new  power  supply, 

designed  and  manufactured  by  the 
Radio  Receptor  Company  of  New  York 
City,  supplies  the  necessary  current  to 
the  exciter-lamp  and  the  head-ampli- 

fier tubes,  as  well  as  the  B  supply  for 
the  latter.  There  is  absolutely  no  in- 

crease in  hum  level,  above  that  pres- 
ent in  the  battery-operated  appartus. 

The  special  Powerizer  voltage  com- 
pensator is  included  in  this  new  power 

supply,  and  regulates  the  line  voltage 
so  closely  that  between  100  and  130 
volts  variation  on  the  line,  there  is 
a  corresponding  variation  of  not  more 
than  13/100  of  1  per  cent.  This 
astonishing  accuracy  is  due  to  the 
special  design  of  this  compensator, 
which  is  of  the  transformer  leakage 

type. 

number  of  engineers  now  are  devoting 
time  to  television,  Bucher  declared. 

Nearer  the  Truth 

With  the  strides  being  made  and 
in  prospect,  television  should  be  pretty 
well  perfected  in  25  years,  Elmer  E. 
Bucher,  executive  vice  president  of 
RCA-Photophone,  recently  told  the 
New  York  Co-operative  Club.  The 
combination  of  talkers,  radio  and  tele- 

vision in  the  home  is  not  far  off  de- 
spite the  fact  that  television  is  not 

yet  well  developed,  he  said.    A  great 

Smoke  Detector 

Among  the  features  of  the  Gen- 
eral Electric  display  at  the  Interna- 

tional Heating  and  Ventilating  Ex- 
position which  has  opened  here  is  a 

smoke  detector  developed  by  General 
Electric  which  may  be  used  for  fire 
prevention.  The  device  consists  of 
a  long  glass  tube.  In  one  end  is  a 
light  source  and  in  the  other  a  photo- 

electric or  light  sensitive  tube.  When 
the  light  intensity  is  dulled  by  smoke, 
the  photoelectric  tube  responds, 
throwing  a  relay  which  starts  an  ex- 

haust fan.  The  fan  continues  until 
the  atmosphere  is  clear.  The  same 
device,  it  is  claimed,  may  be  utilized 
for  fire  detection,  in  which  case  the 
relay  operates  a  buzzer  or  bell  in- 

stead of  the  fan. 

New  Frequency  Meter 

ANEW  frequency  meter  of  the indicating  type  has  been  devel- 
oped by  Westinghouse.  The  design 

of  this  type  SY  frequency  meter  per- 
mits the  production  of  instruments 

having  a  scale  range  of  plus  or 
minus  2  cycles  for  60-cycle  work, 
with  operating  torques  at  least  equal 
to  those  used  in  corresponding  volt- 

meters, and  with  a  remarkable  free- 
dom from  temperature  or  voltage 

error  effects. 
The  earlier  forms  of  frequency 

meters  operating  on  the  ratio  prin- 
ciple used  a  divided  electrical  cir- 

cuit, one  branch  being  wound  as  non- 
inductively  as  possible,  while  the 
other  side  was  made  purposely  as 
inductive  as  possible.  As  the  fre- 

quency varied,  the  ratio  between  the 
currents  in  the  divided  circuit  varied, 
and  this  allowed  the  instrument  to  be 
calibrated    in    terms    of    frequency. 

The  scale  range  of  from  25  per 
cent  below  to  25  per  cent  above  nor- 

mal frequency  was  about  the  limit 
for    such    instruments    making    most 
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Fig.  1.     Front  view   of  meter 

Fig.  2.     Internal  connections 

of  the  scale  range  practically  useless 
on  modern  systems,  the  frequency  of 
which  is  maintained  within  close 
limits.  The  necessity  for  accurate 
indications  within  a  narrow  range  of 

frequency  only,  led  to  the  develop- 
ment of  resonant  circuits  for  the 

ratio  type  instruments,  preferably 

using  the  dynamo-meter  form  of 
construction. 

The  new  type  SY  instruments  dif- 
fer from  the  usual  resonance  type  of 

ratio  instruments  in  that  a  single 
resonant  circuit  of  the  parallel  type 

is  employed,  which  results  in  a  very 
low  volt-ampere  burden.  Figure  2 
shows  the  internal  connections.  The 
circuit  design  is  such  that  the  change 
of  resistance  of  the  reactors  and 
coils  due  to  temperature  variations 

produces  no  effect  whatever.  The  in- 
dication depends  only  on  the  values 

of  inductive  and  capacitative  react- 
ance. Thus  the  temperature  effect  is 

so  small  that  it  can  hardly  be  meas- 
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ured.  The  use  of  a  special  type  of 
condenser  is  partly  responsible  for 
this  performance. 

The  ranges  obtainable  are  from  54 
to  66  cycles  or  from  58  to  62  cycles 
for  use  on  60-cycle  systems.  The 
narrow  range  scales  are  supplied  for 
use  on  inter-connected  systems  and 
applied  principally  to  power  or  lead 
dispatching. 

Since  such  an  instrument  is  re- 
sponsive   to    changes    of    .01    cycles, 

frequency  changes  due  to  the  load 
can  be  readily  observed.  The  instru- 

ment is  more  accurate  than  the  usual 
means  available  for  calibrating.  It 
therefore  follows  that  where  several 
instruments  are  required  for  load 
dispatching  purposes  at  different 
points  of  a  system,  it  is  preferable 
to  have  all  these  instruments  cali- 

brated together,  so  as  to  eliminate 
the  effects  of  individual  observation 
errors  in  the  original  calibration. 

Motor   Generator   Efficiency 
QUALITY  and  refinement  in  mo- 

tion picture  projection  is  be- 
ing developed  to  a  remarkable  de- 

gree and  accepted  standards  today 
require  every  part  of  the  equipment 
to  be  strictly  high  class  and  up  to 
date.  Motor  generators  and  accessor- 

ies for  supplying  and  controlling  di- 
rect current  for  the  arcs  come  under 

this  category  and  with  wider  films  in 
sight  greater  capacity,  which  means 
larger  generators,  will  be  required. 

The    special    nature    of    projection 

where  noise,  hum  and  vibration  can- 
not be  tolerated.  They  were  the  first 

company  manufacturing  motors  to 
give  serious  attention  to  this  feature 
and  architects  have  found  that  where 
they  want  a  quiet  running  motor 
"Imperial"  is  the  answer. 

Constant  Voltage  Without  Flicker 

This  feature  and  the  overload  capa- 
city without  distress  which  means 

long  life  and  low  maintenance  cost 
makes  Imperial  motor  generators  ex- 

Two 
Bearing 

Set 

service  requires  that  the  generator 
be  capable  of  carrying  heavy  over- 

loads for  short  periods  without  dis- 
tress such  as  heating,  sparking  at 

the  commutator,  and  noisy  operation, 
and  the  only  way  to  meet  this  condi- 

tion fully  and  satisfactorily  is  to  de- 
sign the  machines  specially  for  it.  It 

is  very  necessary  that  motor  genera- 
tors for  this  service  be  quiet  running 

and  free  from  vibration,  and  in  or- 
der to  obtain  these  features  the  ma- 

chines must  be  specially  designed 
both  electrically  and  mechanically 
with  that  end  in  view. 

Noiseless   and  Vibrationless 

The  supply  of  direct  current  for 
the  arcs  must  be  reliable  and  easily 
controlled,  and  the  source  of  supply 
should  be  free  from  noise,  vibration, 
and  require  the  minimum  of  atten- 

tion.    Quality   also   means   safety. 
The  Imperial  Electric  Company  of 

Akron,  Ohio,  who  have  been  building 
motors  and  generators  of  all  types 
for  more  than  40  years,  have  paid 
special  attention  to  quiet  running  mo- 

tors because  a  large  proportion  of 
their  product  has  been  used  in  ho- 

tels,   apartment   houses   and   theatres 

tremely  desirable  and  advantageous 
for  motion  picture  service  where  high 
grade  apparatus  is  looked  for.  An- 

other feature  of  great  importance  to 
the  Projectionist  to  which  this  com- 

pany gives  special  attention  is  the 
compounding   of  the   generator   so   as 

to  maintain  constant  voltage  at  the 
arc  without  nicker  when  changing 
over. 

One  point  which  should  be  of  spe- 
cial interest  to  the  projectionist  is 

the  use  of  Ball  Bearings  in  motor 
generators  because  their  use  means 
better  operating  conditions  and  less 
attention.  The  absence  of  oil  pre- 

vents the  collection  of  dust  and  dirt 
on  the  machine,  lubrication  being 
provided  by  grease  cups  which  need 
only  be  filled  up  at  infrequent  inter- 

vals. Only  those  who  have  had  ex- 
perience with  both  the  sleeve  bear- 

ing with  oil  lubrication  and  ball  bear- 
ings with  grease  cups  can  appreciate 

the  difference.  The  additional  cost  for 
ball  bearings  is  slight  and  their  use 
is  optional. 

Self-Starting  Feature 

Imperial  motor  generator  sets  for 
motion  picture  service  up  to  and  in- 

cluding the  150-300  amp.  size  are  gen- 

erally furnished  with  type  EN  "self 
start"  squirrel  cage  motors  which 
can  be  started  by  connecting  them 
directly  across  the  line  eliminating 
the  use  of  expensive  compensators 
which  are  in  both  first  cost  and  main- 
tenance. 

When  so  started,  the  inrush  cur- 
rent will  be  within  the  limits  estab- 

lished by  the  N.  E.  L.  A.  which  means 
that  they  comply  with  the  rules  of 
power  companies  who  demand  com- 

pensators for  starting  standard  mo- 
tors. 

The  Imperial  line  of  motor  gen- 
erators includes  two  bearing  sets  for 

the  smaller  sizes  which  makes  them 
very  compact  and  take  up  very  little 
space.  Three  and  four  bearing  sets 
for  the  larger  sizes — either  sleeve  or 
ball  bearings  can  be  furnished — see 
illustrations.  Motors  for  any  fre- 

quency and  voltage  can  be  furnished. 
Conform   to    Standards 

All  Imperial  motors  and  generators 
are  built  and  tested  in  accordance 
with  the  recognized  standard  of  the 
American  Institute  of  Electrical  En- 

gineers and  the  National  Electrical 
Manufacturers  Association. 

Four  Bearing  Set 
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1,001 
SLIDES . . . 
EACH  AS  FASCINAT- 

ING AND  COLORFUL 
AS  THE 

ARABIAN  NIGHTS 

Our  slides  used  with  the  BRENKERT  F-7  Master 

Brenograph  and  other  types  of  effect  projectors 

Our   huge   Library   of   slides 

will  take   care   of  you   twelve 
months  of  every  year 

r  1 1HE  growing  needs  of  all  types  of  theatres  have 
already  established  our  slide  business  on  a 

firm  and  prosperous  basis  .  .  .  We  are  now  sup- 
plying the  leading  circuits  with  all  their  slides 

.  .  .  We  have  slides  specially  prepared  and  stocked 

for  all  special  and  ordinary  presentations,  holi- 
day events,  and  every  type  of  special  effect 

desired  .  .  . 

If  we  haven't  what  you  want  we  will  make  it 
up  at  once  and  ship  immediately  .  .  .  Order  from 

us  and  build  up  your  own  slide  library  .  .  .  We 

cater  especially  to  Projectionists  who  strive  to  im- 

prove the  quality  of  the  show  by  originating  spe- 
cial curtain  effects  to  surround  and  amplify  the 

entertainment  value  of  the  program  .  .  .  You  can 

get  beautiful  effects  at  slight  cost  .  .  .  Write  us 

today  for  further  information. 

A  valuable  catalog  will  be  sent  to  you  immediately 

if  you  will  write  to  us. 

WORKSTEL     STUDIOS 
151  WEST  46th  STREET 

a 

A  New 

STRONG'    Changeover 
a 

The  Five  Point" 

EYE  SHIELD 

FILM 

GATE  OPENER 

NOISELESS 
CHANGEOVER 

w 
AUTOMATIC 
FIRE  SHUTTER 

FINGER 

NEW  YORK  CITY 

The  only  device  of  its  kind  at  a  moderate 

price  which  gives  the  Projectionist  a  com- 

plete multiple  accessory  .  .  .  combining  in 

one  device  all  the  functions  that  Projection- 
ists are  demanding. 

NOW  READY  FOR  SIMPLEX 

Sold  by  All  Branches  of 
National  Theatre  Supply  Co. 

EDW.  L.  KLEIN  CO.,  25  W.  43rd  St.,  N.  Y. 
Foreign  Representative 

Manufactured   by 

ESSANNAY  ELECTRIC  MFG.  CO. 

2809  W.  Van  Buren  St.       CHICAGO,  ILL. 
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Simulating    Sunlight 

ARTIFICIAL  sunlight  for  the 
lighting  of  homes,  offices,  factor- 

ies and  schools  with  all  of  the  health 
benefits  of  midsummer  sunlight  and 

stripped  of  its  dangers,  is  the  pros- 
pect held  forth  by  Dr.  M.  Luckiesh, 

Director  of  the  lighting  research  lab- 
oratory of  the  National  Lamp  Works 

of  the  General  Electric  Company  of 
Cleveland,  in  an  address  before  the 
American  Institute  of  Electrical  En- 

gineers. Dr.  Luckiesh's  talk  was 
given  before  a  joint  session  with  the 
New  York  Section,  Illuminating  Engi- 

neering Society,  as  part  of  the  pro- 
gram of  the  Mid-Winter  Convention 

of  the  Institute. 
He  described  a  new  lamp  that  had 

been  developed  as  the  result  of  re- 
search in  the  National  Lamp  Works 

Laboratory,  and  which  combines  the 
tungsten-filament  with  the  mercury 
arc,  simulating  sunlight  for  lighting 
as  well  as  health  maintenance.  The 
lamp  can  be  operated  through  a  wide 
range  of  angles,  he  said,  and  gives  a 
light  whiter  than  that  which  would 
be  obtained  from  melted  tungsten. 

Benefits    of   Sunlight 

Pointing  to  some  of  the  major  sci- 
entific facts  which  emphasize  the  val- 

ue of  sunlight,  Dr.  Luckiesh  said  that 
in  many  sections  the  death  rate  is 
highest  in  the  season,  or  shortly  there- 

after, when  sunlight  is  at  its  mini- 
mum ;  that  there  is  evidence  that  few- 

er colds  are  experienced  by  persons 
systematically  exposed  to  artificial 
sunlight  than  by  those  not  exposed; 
that  sunlight  does  cure  and  prevent 
rickets;  that  it  is  closely  related  to 
one  or  two  vitamins,  possibly  all,  and 
that  the  effect  of  a  single  exposure 
to  powerful  ultraviolet  radiation  for 
only  a  few  minutes  can  be  detected 
for  two  and  sometimes  three  months 
afterward. 

World's  Fair  Lighting 
As  a  city  of  light,  more  dazzling 

than  any  invoked  by  Aladdin's  lamp 
— buildings  with  walls  apparently 
made  of  living  colored  light,  perfectly 
mirrored  in  glittering  lagoons — col- 

ored images  painted  on  clouds  a  half 
mile  in  the  sky — symphonies  of  all  the 
hues  of  the  spectrum,  played  from  a 
gigantic  color  organ  to  the  accom- 

paniment of  symphonic  music  and 
chimes — these  are  some  of  the 

glimpses  of  Chicago'  1933  World's 
Fair  as  seen  through  the  eyes  of  Wal- 

ter D'Arcy  Ryan,  director  of  the  il- 
luminating engineering  laboratory  of 

the  General  Electric  Company,  chair- 
man of  the  fair  committee  on  illumi- 

nation. 

"Artificial  light  has  been  foremost 
among  the  world's  achievements  of 
the  last  hundred  years  and  will  play 

a  correspondingly  important  role  at 

the  exposition,"  says  Mr.  Ryan.  Mr. 
Ryan  was  in  charge  of  the  illumina- 

tion of  the  San  Francisco,  San  Diego 
and  Rio  de  Janeiro  fairs  and  has  de- 

clared that  the  1933  exposition  will 
mark  a  new  epoch  in  illumination,  in- 

troducing methods  and  materials  now 
unknown  outside  the  laboratory  and 
never  before  seen  in  actual  operation. 

Additive  Color  Process 

Processes  of  color  photography  all 
date  back  to  the  classic  experiment  of 
Clerk  Maxwell  before  the  Royal  In- 

stitution in  London,  England,  on  May, 
1861.  On  this  occasion  Maxwell 
demonstrated  that  any  shade  of 
colored  light  could  be  produced  by 
combining  various  amounts  of  three 
primary  colors,  red,  green,  and  blue- 
violet. 

He  used  three  separate  lanterns 
and  placed  colored  solutions  before 
the  lens  of  each.  Ferric  sulfocyanide 
was  used  for  the  red  solution,  cupric 
chloride  for  the  green,  and  an  am- 
moniacal  solution  of  copper  sulphate 
for  the  blue.  When  the  light  from  all 
three  lanterns  was  projected  on  the 
same  spot  on  the  screen,  a  white  area 
appeared;  when  the  red  and  green 
beams  were  superimposed,  a  yellow 
spot  was  obtained;  with  red  and  blue, 
a  magenta  spot,  and  with  green  and 
blue,  a  blue-green  spot. 

This  is  known  as  the  additive 
method   of  color  photography. 

Recording  Clock  Keeps  Tabs 
on  Underground  Trains 

OLD  methods,  of  train  dispatch- 
ing having  failed  to  give  satis- 

factory results  in  the  operation  of 
London  underground  railways,  due  to 
increased  traffic  and  extension  of 
tubes  to  new  sections,  has  led  to  the 
use  of  recording  clocks  and  tapes 
which  provide  precise  and  accurate 
means  of  showing  train  movements 
and  details  of  failures  and  detentions 
quickly  to  those  responsible  for  rem- 

edying them. 

Six  Recording  Clocks 

Six  recording  clocks,  one  for  each 
railway,  have  been  installed  in  the  en- 

trance hall  of  the  general  offices  of 
the  railroad.  The  faces  of  these  clocks 
consist  of  paper  dials  covering 
twenty-four  hours,  and  are  connected 
up  electrically  with  a  contact  lever 
on  the  track.  The  passage  of  an  in- 

dividual train  past  a  given  point 
makes  an  electrical  contact  which 
causes  a  small  inked  hammer  to  strike 
the  fringe  of  the  dial.  The  dial  ro- 

tates at  the  equivalent  speed  of  the 
clock  and  as  the  hours  go  by,  the 
fringe  reveals  a  number  of  fine  mark- 

ings.    These,    if   evenly    spaced,   show 

that  the  trains  are  running  on  sched- ule. 

Train  Record  on  Tape 

As  the  dial  makes  a  complete  revo- 
lution in  twenty-four  hours,  a  whole 

day's  record  is  thus  obtained.  If  the 
service  is  not  operating  regularly  and 
smoothly,  gaps  appear  on  the  dial. 
While  this  affords  no  explanation  of 
what  has  occurred,  it  does  give  inti- 

mation that  something  is  "out"  and 
provides  an  opportunity  for  the  train 
dispatcher  to  investigate  and  regulate 
it.  This  is  done  by  means  of  tape 
recording  machines  such  as  are  used 
by  newspaper  offices,  hotels,  clubs, 
etc. 

Water  Power  Cannot  Supply 
Electric  Needs 

If  every  available  electrical  horse- 
power which  could  be  generated  by 

falling  water  were  today  developed, 
the  total  would  be  insufficient  to  meet 
the  demands  for  electricity  at  the 
present  time  in  the  United  States. 
Much  of  the  water  power  which 

can  be  economically  developed  has  al- 
ready been  harnessed,  but  with  72  per 

cent  of  all  water  power  in  the  United 
States  located  west  of  the  Mississippi 
and  79  per  cent  of  the  demand  east 
of  the  Mississippi,  the  dependence  of 
the  people  of  the  United  States  upon 
electric  power  must  be  on  steam-gen- 

erated rather  than  on  water-generated 
power,  as  it  is  uneconomical  to  trans- 

port electricity  a  distance  much  in  ex- 
cess of  250  miles. 

Steam-Generated   Juice 

Then,  again,  the  great  increase  in 
efficiency  of  steam-generated  electri- 

city, as  compared  with  the  compara- 
tively stationary  efficiency  point  of 

water-generated  electricity,  makes 
further  development  of  much  water 

power  problematical. 
A  recent  survey  of  electricity  gen- 

erated and  used  in  the  four  great 
industrial  states  of  Illinois,  Indiana, 
Wisconsin  and  Michigan  shows  that 
while  these  four  states  consume  near- 

ly 17%  per  cent  of  all  the  electricity 
used  in  the  United  States,  only  10  per 
cent  of  the  amount  which  they  use  is 
generated  by  water  power. 

This  report  also  shows  that  elec- 
trical generating  capacity  in  these 

states  has  increased  40  per  cent  dur- 
ing the  past  three  years,  and  because 

of  the  large  increase  in  transmission 
lines,  this  increased  generating  capac- 

ity is  much  more  efficiently  utilized. 

205-Mile  Welded  Pipe 
A  16-inch  pipe  line,  205  miles  long, 

is  now  being  laid  from  Jal,  N.  Mex., 
to  El  Paso,  Texas,  to  transmit  natural 

gas. 

In  the  entire  205  miles  there  will  be 
no  bolted  joints,  the  whole  line  being 
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made  into  one  continuous  piece  by 
means  of  electric  welding.  The  pipe 
is  furnished  in  30-foot  sections,  seven 
of  which  are  welded  together  into  one 
piece  and  then  lowered  into  the  trench 
where  the  welding  to  the  previously 

completed  length  is  done.  To  com- 
plete the  job  a  total  of  27  welding 

equipments  are  being  used.  They  are 
hauled  from  place  to  place  along  the 
line  by  tractors  or  trucks. 

P.  E.  Cell  Television  "Eye" 
AN  electric  eye  is  the  first  element 

in  the  modern  marvel  of  televi- 
sion. This  eye  sees  the  scene  before 

it  and  converts  it  into  electric  cur- 
rents which  may  be  transmitted  to 

great  distances.  The  scientist  calls 

this  electric  eye  the  "photoelectric 

cell." This  remarkable  device  contains  a 
coating  which  is  electrically  sensitive 
to  light.  When  a  battery  is  connected, 
a  current  flows  through  the  cell,  the 
amount  depending  on  how  intense  the 
light  is  upon  the  sensitive  coating. 
So  this  current  is  an  electrical  rep- 

resentation of  the  light  intensity  and 
by  transmitting  this  current  by  radio 
or  wire,  the  same  intensity  of  light 
can  be  reproduced  at  a  great  distance. 

Divide  Scene  in  Bits 

By  providing  additional  apparatus 
to  divide  up  the  scene  or  picture  at 
the  transmitting  station  and  re-as- 

semble it  at  the  receiving  point,  tele- 
vision and  telephotography  are  ac- 

complished. A  large  photoelectric  cell 
is  used  in  television,  and  a  small  one 
in  telephotography. 

Telephotography,  or  the  transmis- 
sion of  photographs,  is  now  regularly 

carried  on  between  eight  cities  in  the 
United  States.  Television  has  been 
successfully  demonstrated,  but  is  still 
in  the  experimental  stage.  Much  ef- 

fort is  being  devoted  to  perfect  it. 

New  Helium  Supply 

The  accidental  discovery  in  South- 
eastern Colorado  of  the  richest  known 

supply  of  helium,  a  rare  non-inflam- 
mable element  largely  used  in  dirig- 

ibles, was  described  by  Prof.  F.  F. 
Hintze,  geologist  at  the  University  of 
Utah. 

The  helium  content  of  the  gas  flow- 
ing from  the  discovery  well,  he  said, 

amounts  to  210,000  cubic  feet  a  day, 
or  about  7  per  cent  of  the  total  volume 
of  the  gas  produced  by  the  well,  as 
compared  with  the  usual  2  per  cent 
content  in  natural  gas. 

Aircraft  and  Storms 
Prediction  of  thunderstorms  five  or 

six  hours  in  advance,  something  ex- 
pected to  be  very  useful  at  airports, 

is  believed  to  be  possible  by  a  new 
mathematical  device  called  a  tephi- 
gram,  described  by  Mr.  Clifford  M. 
Alvord  and  Mr.  Robert  H.  Smith  of 
the  Massachusetts  Institute  of  Tech- 

nology in   a  recent  announcement  of 

the  United  States  Weather  Bureau. 
A  tephigram  consists  of  a  complicated 
set  of  curves  drawn  on  cross-section 
paper  to  show  the  amount  of  energy 
available  in  the  atmosphere  for  re- 

lease as  a  thunderstorm,  as  wind,  in 

warming  the  air  after  a  rain  or  other- wise. 

To  use  these  tephigrams  in  fore- 
casting thunderstorms,  the  first  step 

is  to  send  up  a  balloon,  a  kite  or  an 

airplane  equipped  with  weather  in- 
struments, so  that  the  temperature 

pressure  and  other  conditions  of  the 
air  at  different  heights  can  be  re- 

corded. These  data  are  then  plotted 
on  the  special  cross-section  sheets  to 
form  the  tephigram. 

The  resulting  figures  belong,  Mr. 
Alvord  and  Mr.  Smith  discover,  to 

two  general  types,  one  of  which  indi- 
cates ordinary  air  circulation  due  to 

warm  air  rising  from  the  ground 
while  the  other  indicates  a  mixture 
of  local  and  foreign  air  in  the  upper 

atmosphere.  The  morning  of  a  sum- 
mer day  may  show  no  visible  signs, 

the  investigators  state,  of  thunder- 
storms which  will  develop  later.  But 

that  morning's  tephigram  does  show 
such  signs,  so  that  the  thunderstorms 
may  be  predicted  and  aviators 
warned. 

Humidity  Endurance  Limit 
What  are  the  limits  of  human  en- 

durance when  the  air  is  clogged  with 
moisture  under  the  blaze  of  a  mid- 

summer sun? 
This  is  the  question  which  Dr.  W. 

J.  McConnell  of  the  Industrial  Health 

Service  of  the  Metropolitan  Life  In- 
surance Company  tried  to  answer  in 

laboratory  experiments  whose  results 
he  read  at  the  annual  meeting  of  the 
American  Institute  of  Mining  and 

Metallurgical  Engineers  at  the  Engi- 
neering Societies  Building,  No.  29 

West  39th  Street. 
These  tests  have  established,  he 

stated,  that  the  upper  limit  of  the 
human  body  at  rest,  to  compensate 

physiologically  for  atmospheric  condi- 
tions, is  reached  at  about  90  degrees 

Fahrenheit  if  the  air  is  saturated 

with  moisture  and  is  still.  Any  in- 
crease in  the  velocity  of  the  wind,  he 

said,  also  increased  the  upper  limit. 
When  muscular  work  was  done  at  the 

rate  of  90,000  foot-pounds  per  hour 
the  limit  was  reached  «+:  about  80 
degrees. 

These  experiments  were  conducted 
in  a  two-compartment  chamber  inso- 
lated  by  cork  board  in  order  to  main- 

tain air  conditions  at  the  desired 
temperatures,  humidity  and  velocity. 

Pulse  Rate  Rises 

The  physiological  efficiency  of  the 
body,  Dr.  McConnell  pointed  out,  de- 

pends entirely  on  the  relation  be- 
tween the  rate  of  heat  production 

and  dissipation,  as  heat  is  being  con- 
stantly generated  within  the  body 

whose  surface  is,  at  the  same  time, 
uninterruptedly  giving  it  off  by  radia- 

tion, convection  and  evaporation. 

In  abnormally  high  temperatures, 
he  said,  the  more  obvious  disturbances 
take  place  in  the  circulatory  system 
and  flushing  of  the  skin  is  observed, 
with  profuse  sweating  and  an  increase 
in  the  pulse  rate. 

"The  observations  indicate,"  he  con- 
tinued, "that  the  pulse  rate,  rather 

than  the  rise  in  body  temperature, 
apparently  determines  the  discomfort 
experienced.  When  the  pulse  rate  ex- 

ceeded 135  pulsations  a  minute,  the 
subjects  complained  of  discomforts. 
The  conditions  became  distressing 
and  unbearable  after  the  pulse  rate 
exceeded  160  beats  a  minute.  After 
the  severity  increased  a  feeling  of 
'floating  in  the  air'  was  experienced, 
and  it  is  probable  that  heatstroke 
would  have  supervened  had  the  ex- 

posure been  continued. 

No  Need  for  Oxygen 

There  was  no  apparent  need  for 
oxygen  in  these  tests,  according  to  Dr. 
McConnell,  and  it  was  found  that  the 
drinking  of  water  during  the  ex- 

posures had  little  or  no  influence  in 
retarding  the  physiological  reactions. 
The  maximum  amount  of  work  was 
performed  during  these  tests  in 
temperatures  varying  between  40  and 
75  degrees. 

The  Huygens  Discoveries 
Busy  with  the  affairs  of  the  Prince 

of  Orange,  to  whom  he  was  secretary 
and  counselor,  the  father  of  Christian 
Huygens  probably  had  no  suspicion 

that  the  boy's  mathematical  bent  was 
heading  him  toward  one  of  the  great 
discoveries  about  light.  Constantine 
Huygens  did,  however,  observe  that 
his  son  was  brilliant.  He  had  the  lad 
tutored  in  music,  geometry,  and,  at 
sixteen,  put  to  studying  law. 

After  improving  the  telescope  by 

grinding  better  lenses,  making  im- 
portant discoveries  of  heavenly  bodies, 

and  inventing  the  pendulum  clock, 
Christian  Huygens  did  other  research- 

es under  the  patronage  of  Louis 
XIV,  having  left  Holland,  where  he 
was  born  in  1629,  to  live  a  number  of 
years  in  France.  He  devised  the 
spring  escapement  which  made  pocket 
watches  possible. 

Explained  Refraction 

At  52,  back  permanently  in  Hol- 
land, Huygens  reached  the  peak  of 

his  genius  in  his  discovery  that  light 
consisted  of  undulating  waves.  He 
explained  the  refraction  or  bending 
of  light.  Huygens  conceived  light  to 
be  a  form  of  motion  in  whatever  ele- 

ment it  was  passing  through. 
He  showed  that  in  entering  or  leav- 

ing one  medium  or  substance  for  an- 
other, light  underwent  change  in 

speed  and  direction.  This  he  resolved 
into  the  law  of  refraction.  He  like- 

wise showed  that  the  angle  by  which 
light  approaches  a  surface  is  equal  to 
the  angle  at  which  it  is  reflected  back 
from  it.  So  Christian  Huygens  estab- 

lished the  law  of  reflection. 
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The  New  Pentode  Tube 

Dr.  Lee  De  Forest* 

THE  pentode  or  five-element  tube has  come  to  the  fore  again,  not 
so  much  materially  as  verbally. 
Radio  improvements  in  the  past  six 
months  have  been  neither  radical  nor 
spectacular.  Perhaps  it  is  with  a 
view  to  creating  a  demand  for  some- 

thing new  in  the  radio  line  that  cer- 
tain tube  manufacturers  have  taken 

the  pentode  out  of  the  obscurity  in 
which  it  has  lain,  dusted  off  the 
name-plate  and  are  now  putting  it 
before  the  public.  Some  may  call  it 
a  new  tube.  But  such  is  not  the  case. 

As  far  back  as  1915  I  developed 
several  pentodes.  In  fact,  in  that 
year  I  applied  for  patents  on  several 
features  of  the  tube.  My  interest  in 
a  multi-element  tube  goes  back  sev- 

eral years  prior  to  that  time.  The 
patents  were  granted  in  1916,  1917 
and  1918.  In  those  early  days  of 
hand-blown  tubes,  each  lead  of  the 
pentode,  except  the  filament,  came 
out  separately  at  the  top  of  the  tube, 

permitting  of  a  great  deal  of  experi- 
mentation. At  that  time  in  the  his- 

tory of  radio  the  pentode  might  have 
come  into  popular  demand. 

Triode  in  Demand 

But,   chiefly  because   the   three-ele- 

*Courtesy    of    The    New    York    Times. 

ment  tube  had  been  so  much  further 

developed,  having  been  invented  al- 
most ten  years  before,  and  placed  in 

the  hands  of  the  American  Telephone 

and  Telegraph  Company,  the  com- 
mercial demands  were  for  the  three- 

element  device.  In  the  years  follow- 
ing 1918,  with  the  lifting  of  the 

broadcasting  bans  at  the  conclusion 
of  the  war,  I  turned  my  attention  to 
the  many  other  radio  problems  that 

sprang  up  like  mushrooms.  Re- 
cently the  screen-grid,  or  four-ele- 

ment tube,  came  into  existence,  a 
great  improvement  on  the  former 
three-element  tube.  This  may  have 
served  as  an  impetus  to  the  revival 
of  the  pentode.  If  the  screen-grid 
could  so  improve  on  the  three-element 
tube,  why  should  not  the  pentode 
likewise  improve  upon  the  screen- 

grid? Unfortunately  this  logic  will  not 
completely  fit  the  case  in  hand.  My 
own  early  experiments  with  the  pen- 

tode, while  not  devoid  of  good  results, 
nevertheless  failed  to  warrant  the 
overthrow  of  the  three-element  tube 
in  its  favor.  Of  course,  it  must  be 
remembered  that  in  those  early  days 
many  principles  of  the  vacuum  tube, 
now  common  property,  were  un- 
known. 

The  discovery  of  the  many  possi- 
bilities of  the  split-grid,  used  to  such 

advantage  in  the  three-element  and 
screen-grid  tubes,  may  apply  equally 
well  to  the  pentode.  The  present-day 
research  in  the  pentode  makes  use  of 
the  tremendous  fund  of  information 
gained  since  my  early  work  in  all 
branches  of  the  vacuum  tube. 

The  use  of  the  pentode  is  at  pres- 
ent confined  largely  to  Europe,  and 

especially  England,  where  the  bat- 
tery-operated portable  receiver  is  in 

great  vogue.  Moreover,  the  English 
broadcasting  industry,  being  carried 
on  the  basis  that  the  receiver  of  the 
entertainment  should  pay  for  it, 

works  to  the  advantage  of  the  pen- 
tode in  that  country.  The  tax  which 

is  levied  on  all  radio  receivers  is 
based  upon  the  number  of  tubes  the 
set  contains.  Since  the  pentode  ob- 

tains remarkable  results  using  only 
one  stage  of  amplification,  thereby 
doing  away  with  at  least  one  other 
tube,  its  popularity  is  apparent  as 
the  great  reducer  of  radio  taxes. 

Advantages  of  Pentode 
I  have  on  my  desk  in  the  office  a 

six-element  tube  manufactured  in 
Germany,  an  exceedingly  delicate 
piece  of  workmanship  and  a  beauty 
to  behold.  The  pentode  is  neithei 
new  nor  is  it  the  last  stage  of  multi- 

element tubes. 

Designed  as  it  is  with  the  usual' 
cathode  and  plate,  between  which  are- 
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three  grids,  the  pentode  is  meant 
primarily  for  use  in  the  last  audio 
stage  in  place  of  the  usual  245  and 
250  tubes.  The  use  of  the  pentode 
eliminates  one  stage  of  radio  fre- 

quency amplification.  As  perfected 
abroad,  the  sensitivity  of  the  pentode 
is  greater  than  that  of  our  triode, 
resulting  in  higher  amplification  per 
stage.  Due  to  the  greater  per  stage 
amplification,  it  is  possible  to  elimi- 

nate one  stage  of  audio  amplification 
working  directly  from  the  detector 
into  a  single  power  stage  without 
danger  of  overloading  either  the 
detector  or  the  radio  frequency  am- 

plifier tubes. 
The  greatest  advantage  of  the  pen- 

tode lies  in  its  use  for  battery-oper- 
ated sets,  where,  with  a  limited  plate 

voltage,  greater  undistorted  output 
may  be  obtained  than  with  the  triode. 

From  the  foregoing  it  might  seem 
as  though  the  pentode  was  destined 
to  be  the  great  forward  step  in  radio 
for  1930.  But  I  seriously  doubt  that 
it  will  so  prove,  at  least  in  the  United 
States.  The  pentode  has  many  seri- 

ous disadvantages.  In  the  first  place, 
the  pentode  gives  no  new  results.  Its 
advantage  lies  not  in  better  results 
but  rather  in  the  same  results  ob- 

tained with  fewer  tubes.  And  though 
it  might  please  the  imagination  to 
think  so,  it  does  not  necessarily  fol- 

low from  the  above  statement  that  if 
the  same  thing  can  be  accomplished 
with  fewer  tubes,  better  results  may 
be  accomplished  with  the  same  num- 

ber of  tubes.  Nor  is  it  clear  that  the 
cost  of  the  complete  receiver  using 
pentodes  would  be  less  than  the  pres- 

ent sets  using  more  triodes. 

Uniform    Production    Difficult 

As  yet  we  have  not  considered  the 
tube  itself.  Cutting  down  the  num- 

ber of  tubes  does  not  mean  the  cut- 
ting of  tube  costs.  Due  to  the  com- 

plexity of  the  pentode,  and  the  ex- 
tremely high  vacuum  which  it  de- 

mands, the  pentode  cannot  as  yet  be 
manufactured  with  any  degree  of 
uniformity  in  quality  and  perform- 
ance. 

And  whereas  non-uniformity  of 
triodes  causes  only  a  slight  loss  of 
quality  in  the  operation  of  the  re- 

ceiver, a  similar  discrepancy  in  pen- 
todes would  cause  the  set  to  behave 

very  poorly.  Furthermore,  let  but 
one  element  burn  out  in  the  costly 
pentode  and  the  entire  tube  must  be 
thrown  away,  an  uncalled  for  waste. 
It  might  be  compared  to  an  automo- 

bile so  fabricated  that  when  one  tire 
is  worn  out  the  entire  car  would  have 
to  be  thrown  away.  This  is  also 
true  of  the  triode,  but,  being  a  less 
expensive  tube,  the  waste  is  less. 

Nor  is  it  at  all  likely  that  the  pen- 
tode will  vie  with  the  triode  in  popu- 

larity for  use  on  the  common  volt  AC 
current  generally  used.  For  this 
work,  still  other  problems  present 
themselves.  At  present  the  common 
practice  is  to  use  two  245  tubes  in 
push-pull  circuit,  in  order  to  reduce 
the   AC    hum    and   improve   the   tone 
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quality.  The  greater  complexity  of 
the  pentode  circuits  and  the  cost  of 
the  tubes  make  the  practicability  of 

using  pentodes  in  push-pull  an  open 
question.  Neither  would  it  be  ad- 

visable to  use  a  single  pentode  for  the 
same  results  now  obtained  by  two 
triodes  in  push-pull. 

Called    "Sales    Incentive" 
I  do  not  mean,  by  enumerating 

these  problems  and  disadvantages  of 
the  pentode,  to  cast  aspersions  on  the 
work  of  those  who  are  trying  to  per- 

fect the  tube.  The  pentode  has  its 
uses.  The  increasing  vogue  for  port- 

able sets  and  for  battery  operated 
sets  for  the  farmer  may  bring  about 

a  demand  for  the  pentode.  The  re- 
vival for  which  I  earnestly  hope  in 

the  fields  of  amateur  radio  may 
create  a  demand  for  one-tube  ama- 

teur transmitters. 
But  the  widespread  acceptance  of 

the  pentode  for  regulation  receivers 
is  most  unlikely.  If  it  does  take  place 
it  will  be,  I  believe,  purely  a  tempo- 

rary move  on  the  part  of  set  and  tube 
manufacturers,  for  the  purpose  of 
instigating  greater  sales  by  use  of  a 
novel  incentive  to  get  the  latest. 
From  the  standpoint  of  an  engi- 

neer, I  doubt  that  the  use  of  the  pen- 
tode in  regulation  receivers  will  im- 

prove the  reproduction  quality.  De- 
velopment along  the  line  of  the  pen- 

tode is  not  without  its  value.  Great 
use  will  be  made  of  the  vast  store- 

house of  information  to  which  such 
experimentation  will  lead.  And  the 
day  will  come  when  some  phases  of 
radio  will  be  greatly  benefited  by  the 
use  of  the  pentode.  I  doubt  if  a 
phase  will  be  the  wired  home  broad- 

cast receiver.  And  I  am  sure  that 

the  day  is  not  listed  on  this  year's calendar. 

"It  May  Be  So—" 
Dirigibles,  such  as  the  Graf  Zep- 

pelin, cannot  fly  without  gas,  and 
radio  tubes  cannot  work  with  gas.  As 
much  care  is  devoted  to  getting  the 
gas  out  of  a  tube  as  to  keeping  it 
in  the  Zeppelin.  The  vacuum  in  the 
modern  radio  tube  is  well  nigh  per- 

fect, according  to  Walter  Krahl,  sta- 
tistical expert  and  Chief  Engineer  of 

the  Arcturus  Radio  Tube  Company  of 
Newark,  N.  J. 
"Assuming  that  the  residual  gas 

in  a  good  radio  tube  were  all  hydro- 
gen," says  Mr.  Krahl,  "it  would  re- 
quire 167,000,000,000,000  tubes  to  sup- 

ply enough  gas  to  fill  the  gas  bags 
on  the  Graf  Zeppelin.  A  few  years 

ago,  before  we  perfected  our  evacuat- 
ing systems,  only  half  this  number 

of  tubes  would  have  been  required. 
Even  today,  alas!  some  tubes  are  fair- 

ly effective  gas  reservoirs. 
"An  idea  of  how  many  tubes  are 

represented  by  the  number  167,000,- 
000,000,000,"  concludes  Mr.  Krahl, 
"will  be  more  tangibly  appreciated 
when  it  is  mentioned  that  this  repre- 

sents the  world's  production  for  about 
three  million  years!  Each  year  we 
leave  about  one  cubic  foot  of  gas 
divided  among  all  the  tubes  on  earth. 
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S.  M.  P.  E.  Standards  Report 

THE  definition  of  Safety  Film,  as 
formulated  by  the  committee 

prior  to  the  last  meeting  and  sub- 
mitted to  this  Society  at  the  New  York 

meeting,*  has  been  subjected  to  severe 
criticism  from  various  sources.  Many 
objections  have  been  raised  to  the 
adoption  of  the  definition  in  the  form 
previously  submitted.  The  committee 
has  considered  these  objections  and 
feels  that  some  of  them  are  valid  and 
to  meet  them  has  formulated  a  new 

definition  which  it  feels  represents 
appreciable  improvement.  It  will  be 
recalled  that  the  definition  as  formu- 

lated specified  that  any  material  hav- 
ing a  burning  time  less  than  15 

seconds  when  tested  under  certain 

specified  conditions  should  be  called 
Safety  Film,  the  burning  time  being 
determined  by  using  a  sample  of  the 
material  of  specified  dimensions.     The 

CHOCK  -  FULL 

INTEREST 
to  the 

Alert,    Ambitious 

PROJECTIONIST 

Just  Out! 
THE    LATEST 

CATALOGUE 
of 

Neumade 
Products 
32  pages,  fully  illustrated, 
showing  smart  film  handling 

equipment  —  cabinets  and 
machines  —  which  leading 
theatres  find  indispensable 
to    their   efficient    operation. 

POSTPAID 
to  Projectionists  who  apply,  giving 
name  of  theatre  at  which  they  are 
employed. 

NEUMADE  PRODUCTS  CORP. 
440  W.  42nd  St.,        New  York 

Theatre  Equipment 
NEW  AND  USED 

Most  complete  stock  in  the 
U.  S.  Moving  Picture  Machines, 
Screens,  Booths,  Opera  Chairs. 
Spotlights,  Stcreopticons,  Film 
Cabinets,  Portable  Projectors, 
M.  P.  Cameras,  Generator  Sets, 
Reflecting  Arc  Lamps,  Carbons, 
Tickets,  Mazda  Lamps  and 
Supplies. 
Projection  Machines  repaired 
and    overhauled.      Repair    parts 

for  all  makes  opera  chairs.     Attractive  3  x  10  ft. 
muslin  banners,  $1.50;  on  paper,  50  cents. 

We  Pay  Highest  Prices  for  Used 
Projection    Machines,    Opera   Chairs,   etc. 

Everything    for   the    Theatre — Write   for    Catalog    K. 

Movie  Supply  Co.,  844  Wabash  Ave.,  Chicago 

dimensions    of    the    proposed    sample 
are: 

Length  36  inches,  914.4  mm. 
Thickness  0.005  to  0.006  inch,  0.122  to 

0.152  mm. 

Width  0.63  to  1.378  in.,  16  to  35  mm. 

It  has  been  brought  to  the  attention 
of  the  committee  that  it  is  undesirable 

to  base  the  definition  of  Safety  Film 
on  a  burning  time  determined  with  a 
sample  of  these  dimensions  since 
motion  picture  materials  are,  or  soon 
will  be,  in  use  varying  over  a  much 
greater  width  range.  For  instance, 

film  as  narrow  as  7  mm.  has  been  pro- 
posed and  several  wider  products  (up 

to  70  mm.)  have  been  made.  More- 
over, the  thickness  tolerances  are  not 

sufficiently  great  to  include  the  pos- 
sible materials  which  it  may  be  de- 

sirable to  use.  For  instance,  some 

very  thin  materials,  down  to  approxi- 
mately 0.002  inch  thick,  have  been 

produced,  and  it  seems  quite  possible 

that  it  might  be  desirable  to  use  ma- 
terials appreciably  thicker  than  the 

upper  limit  specified  by  the  definition. 

Meaning   of   Term 

This  point  of  view  raises  the  entire 
question  as  to  the  fundamental  intent 

and  purpose  of  formulating  a  defini- 
tion of  Safety  Film.  It  has  been 

pointed  out  that  the  definition  should 
relate  to  the  combustion  rate  of 

the  product  as  manufactured  and 
distributed.  This  point,  that  the 
factor  of  importance  is  the  rate  at 
which  a  material  burns  regardless  of 
its  thickness  or  width,  seems  to  the 
committee  to  be  well  taken  and  that  it 

should  be  adopted  in  the  formulation 
of  the  definition  of  the  term  Safety 
Film. 

In  order  that  the  definition  shall 

conform  with  this  point  of  view  it  is 
necessary,  therefore,  to  eliminate  from 
the  specifications  of  the  sample,  with 
which  the  burning  rate  is  determined, 
statements  relative  to  width  and  thick- 

ness and  merely  to  state  that  the  time 

of  combustion  for  a  sample  of  the  ma- 
terial in  question  shall  be  less  than 

some  specified  value. 
Objection  was  also  raised  to  the 

combustion  time  specified  in  the  pre- 
vious definition.  Reference  to  the  data 

relating  to  the  burning  time  for  vari- 
ous samples  of  news  print  shows  in 

one  case  the  burning  time  for  a 
sample  of  standard  length,  namely,  36 
inches,  was  as  low  as  10  seconds.  It 
was  pointed  out  that  it  seems  illogical 
to  formulate  a  definition  of  Safety 

Film  which  could  be  interpreted  to  in- 
dicate that  some  newsprint  papers 

would  fall  in  the  unsafe  category. 
Of  this  the  committee  feels  that  the 

point  is  well  taken  and  that  the  burn- 
ing time  should  be  specified  as  10 

seconds  rather  than  15  seconds,  the 

value  mentioned  in  the  previous  defini- 
tion. This  still  leaves  ample  margin 

between  the  class  of  Safety  Film  and 
that  of  the  commercial  nitrate  films 

•May    6-9,    1929. 

PRACTICAL 
F.H.R.ICHATXPSON'$ HANDBOOK.  OF 
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That's  why  F.  H.  Richardson's  HAND- 
BOOK OF  PROJECTION  Has  Been  the 

Standard  for  20  Years 

Over  1400  pages  of  subject  matter; 

more  than  400  illustrations.  Think 

what  it  means  to  own  this  finest  of 

projection  libraries — something  that 
will  be  useful  throughout  the  year. 

Volumes  I  and  II  cover  the  subject 

of  silent  projection.  Volume  III  is 

devoted  entirely  to  sound  projection. 

Each  volume  contains  Richardson's 

complete   question  and  answer  index. 

Volumes    I    and    II    $6.20    postpaid 

Volume    III    alone    $5.10    postpaid 

The  complete  set  $10.25  postpaid 

(Immediate  Delivery) 

BOOK    DIVISION 

CHALMERS  PUBLISHING  CO. 
516   Fifth   Ave.,   New  York,   N.   Y. 

WINNIPEG,  CANADA 

JM.  RICE  &  CO.,  J.  M.  Rice,  Prop.  Lead- •  ing  equipment  dealers  in  all  kinds  of 

projection  room  equipment  facilities.  Repre- 
sentatives of  leading  equipment  manufac- 

turers of  the  United  States  and  Canada. 

All  our  merchandise  guaranteed  for  per- 
formance and  stability.  Whatever  you  want, 

we   will   supply   it. 
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= BRENKERT  Announces  = 
A  NEW  REFLECTOR  Lamp 

A NEW  Low  Intensity  Lamp,  modern  in  design,  to 
meet  the  requirements  of  the  modern  theatre  in  improv- 

ing motion  picture  projection. 

Proven  by  installations  throughout  the  country  superior 
optically  and  mechanically,  the  Brenkert  Low  Intensity 
Lamp  has  many  new  features  which  appeal  to  the 
projectionist  and  manager. 

Economical  to  operate  .  .  .  priced  right  and  backed  by 

the  Brenkert  guarantee,  this  unit  assures  you  the  com- 
plete satisfaction  that  accompanies  all  Brenkert  made 

products. 

Write  today  for  special  literature,  or  see  your  dealer. 

BRENKERT  LIGHT  PROJECTION  COMPANY 

St.  Aubin  and  E.  Grand  Blvd. Detroit,  Michigan 

Give  This  to  Your  Friend — Have  Him  Fill  It  in  and  Mail  to  us  at  Once 

The  Motion  Picture  Projectionist 
45  West  45th  Street,  New  York  City 

Gentlemen : 

Enclosed  please  find  $2.00  for  which  enter  my  subscription  for  one 

year  (12  issues)  starting  with   issue.    (Two  years,  $3.00.) 

Name 

Streel     City      

State      Local  No. 

which  have  burning  times  of  3  and  4 
seconds. 

It   seemed   desirable   also   to  define 
somewhat  more  clearly  the  classes  of 
materials   to   which  this  definition   is 

intended  to  refer,  limiting-  specifically 
its  application  to  motion  picture  ma- 

terials but  at  the  same  time  making  it 
include  all  types  of  materials  that  are 
used  or  may  be  used  for  this  purpose. 
After      careful      consideration      and 
lengthy      discussion      the      committee 
therefore     wishes     to     withdraw    the 
definition  submitted  at  the  last  meet- 

ing and  to  substitute  the  following: 

The  term  "Safety  Film,"  as  ap- 
plied to  motion  picture  materials, 

shall    refer    to    materials    which 
have  a  burning  time  greater  than 
ten  (10)  seconds  and  which  fall  in 
the  following  classes:      (a)    sup- 

port  coated    with    emulsion,    (b) 

any  other  material  on  which  or  in 
which  an  image  can  be  produced, 
(c)     the    processed    products    of. 
these  materials,  and  (d)  uncoated 
support  which  is  or  can  be  used 
for   motion    picture    purposes    in 

conjunction    with    the    aforemen- 
tioned classes  of  materials. 

The  burning  time  is  defined  as 
the  time  in  seconds  required  for 
the  complete  combustion  of  a 
sample  of  the  material  36  inches 

long,  the  determination  of  burn- 
ing time  being  carried  out  accord- 

ing to  the  procedure  of  the 
Underwriters'  Laboratory.  This 
definition  was  designed  specif- 

ically to  define  Safety  Film  in 
terms  of  the  burning  rate  of  the 

commercial  product  of  any  thick- 
ness or  width  used  in  practice. 

The  test  of  burning  time  there- 
fore shall  be  made  with  a  sample 

of  the  material  in  question  having 
a  thickness  and  width  at  which 
the  particular  material  is  used  in 

practice. 
Underwriters'  Requirements 

In  making  a  determination  of  burn- 
ing time  the  Underwriters'  Labora- 
tory prescribes  that  a  strip  of  the 

material  shall  be  suspended  vertically 
by  a  small  wire  through  a  pinhole  at 
one  end  of  the  test  strip.  A  gas  test 
flame  Y+  inch  long  and  J4  inch  in 
diameter  is  applied  at  the  lower  end 
of  the  suspended  strip.  The  relative 
ease  of  ignition,  height  of  flame,  and 
time  required  for  complete  combustion 
are  observed.  Tests  shall  be  made  in 

a  place  protected  so  far  as  possible 
from  drafts  although  no  definite  hoods 
or  shields  are  used. 

We  wish  to  emphasize  the  fact  that 
the  definition  is  intended  to  refer 
specifically  to  a  commercial  product 
and  to  serve  as  a  specification  of  the 

afety  of  this  material  as  used  in  prac- 
tice. It  is  realized  that  a  given  film 

base  formula  as  used  for  making 
products  which  differ  in  thickness  and 
width  might  in  one  case  give  rise  to 
a  product  which  may  be  classified  as 
"safety"  and  in  other  cases  the  prod- 

uct would  have  to  be  classified  as  un- 
safe.    We  feel  that  this  is  desirable 
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and  that  the  whole  object  to  be 
achieved  by  the  formulation  of  the 
definition  is  to  promote  safety  in  the 
utilization  of  motion  picture  film 
products. 

Wide  Film  Developments 
The  committee  has  been  watching 

with  interest  the  developments  leading 
to  the  introduction  into  the  industry 
of  film  wider  than  the  standard  35 
mm.  product.  An  attempt  has  been 
made  to  keep  closely  in  touch  with  the 
developments  and  to  obtain  definite 
quantitative  information  as  to  the 
various  proposals  of  the  organizations 
interested  in  the  wide  product.  This 
attempt  has  not  been  entirely  success- 

ful, since  it  has  been  impossible  in 
some  cases  to  obtain  precise  informa- 

tion as  to  the  dimensions  of  the  film 
which  it  is  proposed  to  use. 

In  some  cases  the  committee  has 
been  supplied  with  dimension  prints 
showing  the  proposed  practice.  The 
committee  had  hoped  to  be  able  to  pub- 

lish with  this  report  dimensional 
drawings  of  the  films  being  promoted 
by  the  various  groups,  but  since  these 
have  not  been  obtained  from  all 
sources  it  does  not  seem  advisable  to 
publish  any  of  them.  However,  in 
order  that  the  Society  may  have  gen- 

eral information  as  to  the  develop- 
ments in  this  field,  we  have  prepared 

a  table  in  which  is  given  approximate 
information  as  to  the  various  pro- 
posals. 

In  some  cases  these  dimensions  have 
been  scaled  from  samples  of  film  and 
hence  cannot  be  considered  as  repre- 

senting precisely  the  dimensional 
characteristics.  The  various  proposals 
which  have  come  to  the  attention  of 
the  committee  are  as  follows: 

Processes  In  Work 

Grandeur  film,  which  has  been  de- 
veloped by  the  William  Fox  organiza- 

tion, is  70  mm.  wide  and  employs  per- 
forations of  special  dimensions  as  in- 

dicated in  column  B  of  the  table. 

The  Paramount-Famous-Lasky  Cor- 
poration has  produced  a  film  56  mm. 

wide  with  standard  perforations,  the 
pull-down  being  4  perforations  as  in 
present  practice. 
RCA  Photophone,  Inc.,  it  is  under- 

stood, is  proposing  to  introduce  the 
Spoor  type  using  a  film  63.5  mm. 
wide.  While  no  definite  information 
has  been  obtained  as  to  the  dimen- 

sional details  of  the  final  form  which 
it  is  proposed  to  develop,  the  values  in 
Column  D  give  the  dimensions  taken 
from  published  reproductions  of  the 

Spoor  "Natural  Vision"  picture. 
One  other  proposal  which,  while  it 

does  not  involve  the  use  of  wide  film, 
but  does  give  a  wide  picture  in  the 
theater  should  be  mentioned.  This  is 
the  proposal  made  by  Mr.  Ralph  G. 
Fear  to  use  the  present  camera  and 
projector  with  an  optical  system  at- 

tachment which  rotates  the  image 

through  90°  and  in  this  manner  gives 
a  wide  picture  on  35  mm.  film.  The 
tentative  dimensions  of  negative  pic- 

BENEFIT  OF  COLOR 
without 

PENALTY  OF  COST 

COLOR  is  the  order  of  the  day. 

Sonochrome  brings  it  without  the 

penalty  of  added  cost.  Sixteen  deli- 
cate tints  and  a  warm  neutral  tone 

are  available  at  the  same  price  as 

ordinary  black-and-white.  This, 

plus  the  fact  that  it  gives  really 

faithful  sound-on-film,  accounts 
for  the  success  of  this  series  of 

Eastman  tinted  positive  films. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

J.  E.  Brulatour,  Inc.,  Distributors 
New  York  Chicago  Hollywood 

ture  area  available  by  employment  of  tically  all  of  these  lead  to  pictures  in 
this  idea  are  given  in  column  A  of  the  which  the  ratio  of  width  to  height  is 
table.  2  or  more.    This  is  in  distinct  contrast 

It  is  interesting  to  note  that  prac-  to  the  standard  practice  in  which  this 

Table   of  Film  Dimensions   for   Wider  Pictures 

B D 

Width  of  film... 70  mm. 56  mm. 63.5  mm. 35  mm. 
Picture   width . .  . 

1.840" 

1.62" 

2.06" 

1.813" 

Picture   height. . . 

0.910" 

0.742" 

1.12" 

0.800" 

Perforation  pitch 

0.234" 0.187" 

0.187" 0.187" 

Pull  down  no.  of 
perforations    . . 4 4 6 10 

Perforation 
dimension    .... 

0.130"X0.080" 
Standard Standard Standard 

Width    of    sound 

0.240" 0.125" 

0.200" 
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Conf  ner-Blue  Seal  Universal  Lens 
Adaptor  and  Aperture  System 

Your  Picture   Always  the   Full 
Screen   Area. 

For  Simplex  and  RCA  P2  Pro- 

jectors. 

No   cutting   or  drilling   of   pro- 
jector necessary  to  install. 

Installed  in  the  following  lead- 

ing theatres: — 
Capitol,  N.  Y.  C. 

Loew's  Kings,  Brooklyn,  N.  Y. 
Eastman    Theatre,    Rochester, 

N.  Y. 

Fox  Capitol,  Hartford,  Conn. 

Byrd    Theatre,    Richmond,    Va. 

Madelaine  Theatre,  Paris, 
France 

Empire  Theatre,  London,  Eng. 

and  many  others  in  U.  S.,  Can- 
ada  and   Europe. 

For  sale  by  all  leading  supply  dealers 

Blue  Seal  Products  Co.,  Inc. 
262  Wyckoff  St.  BROOKLYN,   N.  Y. 

KEEP  SEATS  FILLED 
WITH  THIS  LENS 

that  banishes  "audience  eye-strain",  one  of  the  chief  causes 
of  attendance  losses. 

....  that,  experts  agree,  gives  better  projection. 

More  and  more  alert  theatre  owners  realise  the  vital  importance 

of  the  projection  lens  in  building  "capacity"  business.  They  recognize 
the  fact  that  the  public  pays  its  money  to  be  entertained  .  .  .  that 

it  demands  not  only  feature  pictures  but  clear,  realistic  projection  and 

complete  freedom  from  eye-strain. 

Bausch  6?  Lomb  Optical  Co.,  654  St.  Paul  St.,  Rochester,  N.  Y. 

Bausch  8C  Lomb 
CINEPHOR 
Projection  Lenses  for  Motion  Pictures 

ratio  (width  to  height)  is  1.33,  and  in 
even  greater  contrast  to  the  sound-on- 
film  positive  in  which  this  ratio  de- 

creases to  approximately  1.15. 

Standardization   Urged 

There  seems  to  be  little  doubt  that 
there  is  a  real  need  for  a  film  wider 
than  the  present  35  mm.  product. 
Even  previous  to  the  introduction  of 
sound  it  was  felt  by  many  that  the 
picture  proportion  available  was  not 
well  adapted  to  certain  types  of  pro- 

ductions, being  too  narrow  relative  to 
its  height.  The  necessity  of  using  a 
strip  on  the  positive  film  for  the  sound 
record  aggravated  this  condition,  giv- 

ing a  picture  area  approaching  much 
too  closely  the  proportions  of  a  square 
to  be  pleasing  artistically  and  of  prac- 

tical utility  from  the  standpoint  of 
motion  picture  technic. 

It  seems  obvious,  however,  that  the 
introduction  of  more  than  one  wide 
film  is  highly  undesirable  from  the 
standpoint  of  the  best  interests  of  the 
motion  picture  industry  as  a  whole. 
The  cost  of  building  new  equipment, 
including    cameras,     processing    ma- 

S.M.P.E.  standard  sprocket  tooth  contact 

chinery,  projectors,  etc.,  for  any  one 
new  width  will  be  great.  The  multi- 

plication of  widths  will  increase 

enormously  the  final  cost  to  the  in- 
dustry of  obtaining  a  more  satisfac- 

tory picture  width.  The  committee 
urges  very  strongly  that  these  factors 
be  considered  and  that  every  effort  be 
made  to  reach  an  agreement  on  one 
standard  wide  film. Summary 

The  following  recommendations 
have  been  presented  previously  and 
have  received  the  first  approval  of  the 
Society.  They  are  now  presented  with 
a  recommendation  for  second  and  final 

approval. 1.  Taking  speed  for  standard  35 
mm.  sound  pictures  shall  be  24  pic- 

tures  per   second. 
2.  Projection  speed  for  standard 

35  mm.  sound  pictures  shall  be  24  pic- 
tures per  second. 

3.  The  scanning  slit  (for  com- 
bined sound  and  picture  on  35  mm. 

film),  shall  be  located  at  an  average 
distance  of  14.5  inches  measured  along 
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Realism  and  Resistance 

By  Charles  Paul* 

ONLY  one  serious  problem 
 has 

blocked  the  path  of  perfect, 

steady,  reproduction.  As  in  so  many 
industries,  it  has  been  the  variable 
factor.  A  chain  is  said  to  be  no 

stronger  than  its  weakest  link.  In 
science  the  weak  link  is  the  variable 

factor.  Automobiles,  are  built  with 
the  assumption  that  they  are  to  be 
driven  on  fairly  good  roads.  They 
are  not  designed  to  climb  rocks  or 
cross  swamps.  The  type  of  use  to 

which  the  car  is  put,  however,  re- 
mains the  variable  factor,  over  which 

the  builder  has  no  control. 

A  variable  factor  has  also  been  dis- 
covered in  sound  reproduction.  Like 

the  automobile  designer,  the  electri- 
cal equipment  designer  has  taken  for 

granted  the  road  upon  which  the 
machine  is  to  be  used — namely,  the 
current  supply  upon  which  the  device 
is  to  be  operated.  Most  electrical 
equipment,  unless  otherwise  specified, 
is  designed  to  operate  on  110  volts 
alternating  current.  However,  it  has 
been  discovered  that  the  so-called  110 
volts  may  and  does  vary  anywhere 
between  90  and  130  volts,  depending 
upon  the  locality,  load  upon  the  line, 
transformer  equipment,  time  of  day, 
and  other  factors  beyond  the  control 

of  the  power  company  and  the  de- 
signer of  the  apparatus.  Thus,  the 

actual  voltage  applied  to  a  sound  am- 
plifier may  vary  within  wide  limits, 

either  momentarily,  due  to  a  sudden 
heavy  load  upon  the  line,  or  steadily 
as  in  the  case  of  a  voltage  drop  due 
to  a  long  transmission  line. 

Current    Fluctuation 

Vacuum  tubes  operating  below  the 
specified  voltage  provide  poor  tone 
quality  and  weak  volume.  High  line 

voltage,  on  the  other  hand,  may  re- 
sult in  a  short  but  brilliant  perform- 

ance. The  load  being  much  greater 
than  that  for  which  the  equipment  was 
designed,  resistors,  transformers  and 
vacuum  tube  filaments  are  subject  to 
burn-outs. 

With  the  realization  that  current 
fluctuation  is  the  rule  and  not  the  ex- 

ception came  the  necessity  for  provid- 
ing some  means  by  which  a  definite 

current  supply  of  constant  voltage 
could  be  maintained.  In  the  develop- 

ment of  a  device  to  solve  this  problem 
resistance  was  called  upon  to  play  a 
most  important  part.    The  device  was 

•Clarostat    Mfg.    Co. 

the  film  below  the  center  of  the  pic- 
ture gate. 

4.  The  number  of  teeth  in  mesh 

with  the  film  (commonly  referred  to 

as  "teeth  in  contact"),  shall  be  the 
number  of  teeth  in  the  arc  of  contact 
of  the  film  with  the  drum  of  the 
sprocket,  the  pulling  face  of  one  tooth 
being  at  the  origin  of  the  arc,  as 
illustrated  in  the  accompanying  draw- 
ing. 

Are  You  Getting  the  Razz  from   Patrons 
because 

Needles  Keep  Jumping  the  Track? 

PICK-UPS 

"It's  All  In 

The  Tone  Arm' 

Careful,  scientific  construction 
is  the  principle  that  controls 
the  building  of  every  part. 
Many  a  man  knows  they  have 
stopped  his  troubles.  Order 

yours  NOW. 

COMPLETE 
for  only 

*20 

Ea. 

WEBER  MACHINE  CORPORATION 
59  RUTTER  ST.,  ROCHESTER,  N.  Y. 

QUALITY 

The 
INTENSITY 

Type  F  R 

High    Intensity    Arc 
For  Motion  Picture  Projection 

Hundreds  of  successful  installations  tell  their  story  of 

the  best  possible   projection   at   lowest  operating   cost 

HALL   &    CONNOLLY,   Inc. 
24  VAN  DAM  STREET  NEW  YORK  CITY 

Subscribe  NOW! — At  present  low  rate 
of  $2.00  per  Year 
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Hoffmann ^Soons 
(  Why 

Were  Perfection  Rheostats  recently  in- 
stalled in 

NEW  LOEWS  THEATRE, 
I  75th    Street,    New   York 

WARNER'S  BEACON  THEATRE, 75th    Street,     New    York 

WARNER'S  NEW  HOLLY- 
WOOD THEATRE, 

N.    Y.    City 

if  they  are  not  the  best  to  be  had  from  the 
Atlantic  to  the  Pacific? 

Sold  by  all  branches  of  the  National 
Theatre  Supply  Co.,  Sam  Kaplan,  New 
York,  Continental  Theatre  Accessories,  and 
by  your  dealer. 

HOFFMANN  &  SOONS 
387  First  Avenue  New  York  City 

Manufacturing    Division 

Contracting  Electrical  Engineers — Moving  Picture 
Electrical  Specialists 

Your  Preference,  Please! 
THE  editors  of  THE  MOTION  PICTURE  PROJECTION- 

IST solicit  your  aid  to  the  end  that  this  publication  may  be 
of  the  maximum  service  to  you.  Every  subscriber  can  do  his  bit 
to  improve  this  service  by  using  the  space  provided  below  to 
indicate  his  preference  for  special  articles  and  other  material  in 
which  he  may  be  particularly  interested. 

Let  us  know  your  preference,  please.  All  requests  will  receive 
attention  in  the  order  of  their  receipt,  so  act  quickly.  Use  the 
blank  below  to  tell  us  in  just  what  subject  you  are  particularly 
interested.    Do  it  now! 

Editor, 

M.  P.  PROJECTIONIST: 

I  am  interested  in  the  following  subjects,  on  which  I  should 

like  to  see  information  in  THE  MOTION  PICTURE  PROJEC- 
TIONIST: 

1   
2   
3   
4   

NAME      "   
ADDRESS      

called  the  line  ballast,  since  it  throws 
the  weight  one  way  or  the  other  to 
compensate  for  any  voltage  fluctua- tion. 

If  the  line  voltage  only  dropped,  it 
might  be  compensated  for  by  the  use 
of  properly  designed  low-voltage 
transformers.  Unfortunately,  how- 

ever, line  voltages  rise  as  frequently 
as  they  drop,  making  it  impossible  to 
employ  low  voltage  transformers, 
since  any  increase  above  normal  would 
seriously  overload  the  tubes  and  result 
in  disrupted  service.  The  tapped 
transformer  with  a  choice  of  two 
voltage  ranges,  adopted  by  some 
equipment  manufacturers,  was  a 
half-way  improvement.  It  was  a  re- 

lief measure,  but  by  no  means  a  cure, 
being  unable  to  cope  with  line  volt- 

age fluctuations.  Automatic  and  in- 
stantaneous regulation  was  necessary 

for  complete  satisfaction. 
Clarostat    Compensator 

Rather  than  discuss  further  the 
qualifications  of  a  voltage  regulator, 
let  us  analyze  the  device  that  has 
been  perfected  and  is  in  operation  at 
the  present  time.  The  Clarostat  line 
ballast  operates  on  the  automatic  com- 

pensation principle  of  a  series  resistor 
with  a  high  temperature  coefficient, 
so  wound  and  ventilated  that  a  change 
in  line  voltage  is  instantaneously  com- 

pensated for  by  a  change  in  the  re- 
sistance value  of  the  ballast.  A  con- 

stant voltage  is  maintained  on  the 
transformer  primary,  even  though  the 
line  voltage  varies  as  much  as  30  per 
cent.,  up  or  down.  During  this  wide 
voltage  fluctuation,  the  primary  volt- 

age, and  consequently  the  secondary 
voltage  of  the  transformer,  varies 
less  than  the  plus  or  minus  5  per  cent, 
limit  specified  by  vacuum  tube  manu- 
facturers. 

In  this  form  of  equipment  the 
power  transformer  and  the  line  bal- 

last are  matched,  or  designed  to  func- 
tion together.  If  the  average  line 

voltage  to  be  dealt  with  is  110  volts, 
the  primary  of  the  power  transformer 
is  designed  for  operation  at  85  volts 
and  the  difference  in  voltage  between 
this  and  the  line  is  built  up  across 
the  line  ballast.  Even  though  the 
line  voltage  changes  within  the  limits 
of  100  and  130  volts,  the  transformer 
primary  will  never  receive  more 
than  89  volts  nor  less  than  81,  which 
figures  are  within  the  5  per  cent, 
leeway  allowed  by  vacuum  tube 
manufacturers.  The  sound  repro- 

duction will  remain  stable.  Neither 
blasts  nor  whispers  will  detract  from 
the  quality  of  the  performance. 

Available    Types 

Several  types  of  line  ballast,  all  in- 
tended for  the  same  purpose,  but  of 

different  design  are  on  the  market. 
Some  cover  wide  limits,  but  are  slug- 

gish and  permit  a  slight  shock  on  the 
tubes.  Some  are  active  but  do  not 
cover  wide  enough  limits.  And  others 

advertised  as  "ballasts"  are  nothing 
more  than  small  fixed  resistors 

mounted  on  a  plug-in  base,   prevent- 
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With   the   Silent    Film,   Ross 
swept    the    market.       With 
the    porous    talkie    sereen 
Ross   shows   to   even  het- 
ter   advantage.      If   you 
are  not  using  the  ROSS 

F2.4  you  are  not  mak- 
ing   the    fullest    use 

of  the  supreme  art 
of     the     optician 
in  Projection 
Lenses. 

YOUR 
THEATRE 

NEEDS  THE 

ROSSF2.4 
SOLE  DISTRIBUTORS 

INU.  S.  A.:— 
The  NATIONAL  THEATRE 

SUPPLY  CO. 

IN  CANADA:— 

INSTRUMENTS,  LIMITED 
OTTAWA  and         TORONTO 

ing  overloading  of  the  tubes  but  by  no  means  compensat- 
ing for  weak  voltage  or  acting  as  a  ballast.  The  ballast 

is  essentially  a  built-in  proposition  to  be  incorporated  as 
standard  equipment  by  the  manufacturer  of  the  apparatus. 

Just  as  we  look  for  "ABC"  bearings  and  "XYZ"  axles  in 
the  purchase  of  a  motor  car,  so  it  is  well  to  make  sure 
that  the  proposed  amplifier  carries  a  device  on  the  order 
of  the  Clarostat  line  ballast. 

The  line  ballast  is  but  one  of  the  many  uses  to  which 
resistance  has  been  put  in  sound  work.  Small  wire-wound 
fixed  resistors  and  heavy-duty  variable  controls  all  have 
duties  of  their  own  to  perform  in  the  sound  outfit.  In- 

correct grid  bias,  incorrect  plate  voltages,  incorrect  input 
and  output  voltages,  incorrect  volume  control,  these  and 
many  other  allies  of  the  demon,  distortion,  have  been  cor- 

rected in  the  perfectly  constructed  amplifier. 

A  Fine  Picture — A  Fine  Tribute 
It  is  not  very  often  that  any  company  engaged  in  the 

technical  end  of  the  motion  picture  business  exerts  itself 
to  pay  tribute  to  the  combination  of  technical  talent  which 
combines  to  make  a  good  motion  picture — much  less  to 
express  this  commendation  through  the  medium  of  paid 
advertising.  Very  seldom  indeed  is  the  projectionist  tend- 

ered a  tribute  for  his  contribution  to  the  success  of  any 
picture.  For  this  reason  the  advertisement  of  the  Inter- 

national Projector  Corp.  which  appears  on  page  51  of 
this  issue  is  noteworthy. 

This  advertisement  lists  practically  everyone  who  did 
their  bit  for  the  success  of  the  picture.  Producer,  direc- 

tor, stars,  featured  players,  cameraman,  etc.,  are  listed,  as 
is  the  personnel  of  the  exhibiting  company,  and  the  names 
of  the  entire  projection  staff  of  the  theatre  where  the 
picture  had  its  premiere.  This  compilation  of  data  on  the 
picture  represents  no  little  work,  and  P.  A.  McGuire  of 
the  International  Projector  Corp.  who  is  responsible  for 
the  advertisement,  is  deserving  of  a  vote  of  thanks  from 
the  technical  section  of  the  industry. — J.  J.  F. 

« ?? 

WHAT  THEY  SAY  ABOUT 

THE 

NORIS-HS 
LOW   INTENSITY 

CARBONS 

"Our  projectionists  advise  that  your 

brand  of  carbons  give  a  more  satisfac- 
tory light  than  the  carbons  that  we 

were  using." A  Pennsylvania  Exhibitor. 

YOU  WILL  SAY  THE  SAME 

AFTER  TRYING  THEM— 

Hugo  Reisinger,  Inc. 
25  MURRAY  STREET 

NEW  YORK 
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The  only  Screen 
For  Color  Pictures 

Clear,  realistic  pictures,  freedom  from  eye-strain,  and 

natural  tone  quality  is  necessary  to  win  and  hold  your 

patronage. 

To  insure  projection  as  good  as  you  had  before  Sound, 

to  get  the  best  reproduction  from  your  sound  outfit,  you 

must  have  the  right  kind  of  a  screen. 

Vocalite  Sound  Screen  is  proven  best  by  scientific  test. 

Many  successful  installations  have  proved  it  to  be  superior 

in  light,  definition,  and  tone  quality. 

It  is  the  only  screen  optically  and  chemically  correct  for 

the  projection  of  Colored  Pictures. 

Full  information  will  be  sent  on  request,  cost  no  higher 

than  any  good  screen. 

Approved  by  Electrical 
Research  Products,  West- 

ern Electric  Co.,  Inc.,  and 
other  makers  of  Sound 

Equipment. V: Porous  but  not 

perforated 

OCALITE 
Sound  v 

Fire  Proof 
Non    Inflammable 

The   First  Screen  Scientifically   Perfected  for  Sound  Pictures 

Beaded  Screen  Corp. 
Roosevelt,  New  York 

25  amps  at  each  arc 

during   change-over 

30    to    40    amps    for 

Spotlight 

Nothing  to  wear  out 

Accessible 

Durable 

Small  installation  cost 

Can   be   used   on   any 

A.  C.  Supply 

Low  cost  of  operation 

No  moving  parts 

A  Rectifier  Built  for  Use  with  Sound 

Features 
Advantages 

Less   Initial   Cost 

Saving  of  Current 

High  efficiency  80-86% 

No  special   Booth  re- 

quired Readily  accessible 

Lower   Maintenance 
Cost 

No  Special  Wiring 

Required 

Fireproof 

Shockproof.     No  live 

parts  exposed 
Noiseless 
No  Oiling 

Easy  to  Operate 

Operate  Two  Projectors  from  One  Rectifier 
Your  Supply  House  Can  Tell  You  All  About  This  Machine 

FOREST  ELECTRIC  CORP.,  272  New  St.,  Newark,  N.  J. 
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Reliability    and    Performance 

THE    MOTIOGRAPH   DE  LUXE 

MODEL  «H"  MECHANISM 

Even  with  100%  perfect  sound  reproduction,  present  standards 

require  equally  perfect  screen  projection.  The  Model  "H"  Motio- 

graph  DeLuxe  Mechanism  embodies  thirty  years  of  "know  how" 

"built-in"  to  deliver  reliability  and  perfect  performance.  Its  latest 

improvements  particularly  adapt  it  to  the  exacting  demands  of  * 
sound  projection. 

THE  ENTERPRISE  OPTICAL  MFG.  CO.,  564  W.  RANDOLPH  ST.,  CHICAGO,  ILL. 



Motion  Picture 
Projectionist 

PIONEERING     BRINGS     RESULTS     AND     PERFECTION      IN      PROJECTION 

Changeover  from 
Sound-on-disc  to  Sound-on-film 

maintaining  the  same  size 

screen  covering  in  both  instances 

automatically  accomplished 
with  the 

The  International  Authority 

No.    2 — Set   in   position for  silent  film. 

PATENTS  PENDING 

Ilex  F:2.5f  8Sl 
Dual  Fofcy^ 
Projection  Lens 

T  has  bridged  the  gap  between  these  two  methods  of  sound  reproduction 
and  kept  projection  abreast  with  the  progress  made  in  other  branches  of 

motion  picture  development. 

Renders  maximum  sharpness  and  brilliancy  in  both  positions. 

A.N   absolute   necessity   in   sound    equipped    theatres    interested    in 
efficiency  of  operation  and  improved  projection  effects. 

STOCK  houses  throughout  the  Nation  now  ready  to  accept  orders  for early  delivery. 

See    your    dealer    for    demonstration 
or  write  us  direct  for  further  details. 

ILEX    OPTICAL    COMPANY 
ROCHESTER Established   1910 NEW    YORK 

Vol.  3,  No.  6 APRIL,  1930 
25c  per  copy 

S2.QO  aer  voar 



KAPLAN'S   MOVIETONE   LENS 
An  Absolute   Necessity  for  Perfect  Projection 

Efficient— Easy  to  Attach— Economical 

Showing  Main  Assembly  and  Components 

Gives  the  same  size  pic- 
ture   with   sound-on-film 

as  with  silent  film. 

Eliminates    extra    set   of 

lenses   for   sound   film 

reproduction. 

Absolutely   sharp 

definition. 

Gives  a  picture  as  clear 
as  a  crystal. 

Easy  to  attach! 
Remove  2  screws,  detach 

old   film    protector    and 
attach     new    Movietone 

adapter. 

STANDARD  KAPLAN  QUALITY  WORKMANSHIP 

Dealers  Everywhere — See   Yours  Today! 

Manufactured  and  Guaranteed  by 

Sam  Kaplan  Manufacturing  and  Supply  Company,  Inc. 
729  Seventh  Avenue  New  York  City 



Up  4© "  date  B©  ©fit 
IMPERIALS 

QUIET OPERATION 

OVERLOAD 
CAPACITY 

CONSTANT 
VOLTAGE 

Imperial  Instrument  Panel 

for  Small  Theatres 

RELIABILITY 

Imperial  Motor  Generator  Sets  find  their 

ways  into  up-to-date  Projection  Booths 
because  tests  prove  that  they  contribute  to 

QUALITY  PROJECTION. 

They  are  of  special  interest  to  PROJEC- 
TIONISTS who  are  endeavoring  to  advance 

their  own  interests  by  giving  patrons  the 

best  projection  possible. 

Imperial  M-G  Sets  are  attractively  priced 

and  their  ruggedness  and  low  cost  of  main- 
tenance appeal  to  Projectionists. 

OUR  BUSINESS  CREED 

1   QUALITY       2  SERVICE 
O    RIGHT U      PRICES 

4    COURTEOUS ^      TREATMENT 

for  Large  Theatres  Consult  Your  Dealer  or  Write  Us 

THE    IMPERIAL    ELECTRIC    CO. 
Established  1889 

AKRON  Branches  in  Principal  Cities  OHIO 

April,  1930 
Vol.  3,  No.  6 

Published  monthly  by  Mancall  Publishing  Corp.,  45  West  45<A  St.,  N.   Y.  Ctty.    Entered  as 
second   class   matter   Oct.    25,    1927,   at    Post   Office,    New    York.   N.    Y.,    under   the   act   of 

March   3,    1879. 

Canadian    Representative:    H.   N.   Elliott,    Suite    11,    27    Sherwood  Ave.,   Toronto,    Canada 

25c  per  copy 

$2.00  a  year 
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SILENCE! 

Absolute   silence   in   operation    makes 

the    new    Sirocco    the    most    practical 

ventilating    fan    now   available   for 

"sound"  houses.   It  is  perfectly  adapted  to  use  with  "air-washing" 

systems.  Ask  your  nearest  National  Branch  for  full   particulars, 

prices  and  terms. 

SUMMER 

WON'T  HURT 
YOUR 

PATRONAGE  ! 

The  new  Sirocco  is  here...  An  added  attrac- 

tion of  cool,  fresh  air  for  the  summer  months 

—  a  necessity  for  good  ventilation  the  whole 

year  through  . . .  And  it's  especially  designed 

for  "sound"  houses.  This  latest  product  of  the 

American  Blower  Corporation  provides  maxi- 

mum ventilating  capacity  at  exceptionally 

low  speed.  This  means  absolute  silence  in 

operation.  No  hum  or  mechanical  noise  to 

interfere  with  good  sound  distribution  .  .  . 

Get  ready  now  for  hot  weather.  Adequate 

ventilation  is  not  only  a  year-around  patron- 

age builder;  it's  a  showman's  best  protection 

against  that  "summer  slump" . . .  With  the  new 

Sirocco,  summer  won't  hurt  your  patronage! 

This  Stamp  of  Approval  identifies 

National  Products.  For  your  guid- 

ance and  protection  —  look  for  it  in 
the  advertisements  of  theatre  equip- 

ment manufacturers. 

A  NEW  CATALOGUE  IS  READY 

Ask  today  for  your  copy  of  Catalogue 

Number  30 — a  new  national  handbook  of 

theatre  supplies  and  equipment. 

NATIONAL  THEATRE 
SUPPLY    COMPANY 
Branches  in  all  Principal  Cities 
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dollars  per  year;  three  dollars  for  two 
years.  Add  one  dollar  for  foreign  post- 

age. Changes  of  address  should  be  sub- 
mitted three  weeks  in  advance  of  publi- 
cation date  to  insure  receipt  of  current 

issue. 

Seeking  Best  Method  of 

Silencing  Studio  Arcs 

Quantitative  tests  of  methods 
used  to  filter  out  noise  in  the 

operation  of  carbon  are  lights  in 
recording  talking  pictures  are  being 
conducted  under  the  direction  of  the 
Academy  of  Motion  Picture  Arts  and 
Sciences.  The  tests  were  preceded  by 
a  survey  of  Hollywood  studios  by 
L.  E.  Clark,  acting  as  a  representa- 

tive of  the  Producers-Technicians 
Joint  Committee  of  the  Academy. 

The  problem  of  reducing  the  noise 
incident  to  the  operation  of  arc  lights 
has  been  one  of  considerable  signific- 

ance since  the  advent  of  sound  pic- 
tures, as  sensitive  microphones  pick 

up  the  hum  of  the  arc. 
The  first  test  was  made  February 

25  at  Metropolitan  Studios  follow- 
ing a  meeting  of  the  heads  of  studio 

electrical  departments.  Arrange- 
ments have  been  made  for  the  co- 

operation of  the  City  of  Los  Angeles 
Department  of  Water  and  Power  in 
conducting  the  investigation  which 
for  the  first  time  will  provide  exact 
data  on  the  generator  systems  of  all 
the  studios.  The  tests  will  be  made 
at  fifteen  studios  using  arc  lights 
during  the  next  month. 

Individual   Studio   Analysis 

Each  studio  will  be  furnished  with 
an  analysis  of  its  commutator  ripple 
which  will  show  the  amount  of  filter- 

ing necessary  to  quiet  the  arc  lights 
used.  The  plan  of  procedure  calls 
for  a  tabulation  of  the  amount  and 
kind  of  hum  present  in  various  types 
of  generators.  Oscillograph  records 
will  be  made.  The  amount,  funda- 

mental frequency,  and  approximate 
wave  shape  of  the  commutator  ripple 
will  be  reported.  At  the  same  time, 
data  on  the  generator  units  will  be 
secured.  The  maximum  amount  of 
ripple  allowable  will  be  determined 
and,  from  the  results  of  the  first  sur- 

vey, a  representative  studio  will  be 
selected  for  further  study. 

Facilities  will  be  made  available  for 
listening  to  arc  lights  in  a  manner 

(Continued  on  page  12) 

Modern  films  require  modern 

projection Light  from  National  Projector  Carbon  arcs  can  be 

depended  upon  to  show  your  pictures  more  clearly  and 

more  satisfactorily.  National  Projector  Carbons  provide 

an  extra  margin  of  light  that  insures  a  more  successful 

picture  from  the  audience  standpoint .  .  .  because  the  clear, 

flickerless  light  from  these  carbons  brings  out  the  scenes 

in  every  detail — in  all  their  richness  and  motion.  And  they 

provide  light  more  economically  because  they  are  made  to 

burn  more  efficiently!  Equip  your  theater  with  National 

Projector  Carbons. 

NATIONAL  CARBON  CO.,  Inc.    Carbon  Sales  Division:  Cleveland,  Ohio 
BRANCH  SALES  OFFICES 

New  York,  N.  Y.       Pittsburgh,  Pa.       Chicago,  111.       Birmingham,  Ala.       San  Francisco,  Cal. 

Unit  of  Union  Carbide and  Carbon  Corporation 

National  Projector  Carbons 

Universal    Film   Splicing 
Machine 

MODEL   NO.   3  Pat  March  22:22 

First-Class  Results  on   New  or  Old  Film 
Permanent  Gauge  No  Adjusting 

FOR  THEATRES,  EXCHANGES 
LABORATORIES,  SCHOOLS 

Price  $6.00 
GENERAL  MACHINE  CO.,  INC. 

816-826  East  140th  St.,  NEW  YORK,  M.  Y. 

For  sale  by  all  Supply  Dealers 
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Tor  the  Efficient  Projection 
of  Notion  Pictures  - 

Actodector 

can  be  counted  upon  to  do  its  part. 

Its  intense,  constant,  and  depend- 

able flow  of  power  is  absolutely 
unrivaled. 

It  is  a  Motor  Generator  Set  espe- 

cially designed  to  meet  the  particu- 
lar conditions  in  the  projection 

booth. 

Would  you  like  full  information? 

Write — 
ROTH    BROTHERS    &    CO. 

Division  of  Century  Electric  Co.,  St.  Louis,  Mo. 

1400  W.  Adams  St.  CHICAGO,    ILL. 

Distributors  in  all  principal  cities  of  the  world 

New   York    Office:    Century   Electric   Co.,    50   Church   Street 

F.S.C. 
OPTICAL 

CROWN  GLASS 
PLATES 

To  Enclose  All  Portholes 

S.  O.  G. 
OPTICAL 

HEAT-RESISTING 
CONDENSERS 

For  Projection  Machines 

FISH-SCHURMAN  CORPORATION 
45  West  45th  St. 

NEW  YORK  CITY 

6364  Santa  Monica  Blvd. 

HOLLYWOOD,     CAL. 

lWTESTRUM'S    combina- 
•*-*-*■  tion  lamphouse  car- 

riage and  pedestal  brace  for  Simplex 
projectors  insures  perfect  rigidity  and 
eliminates  all  vibration.  Can  be  used 

with  old-style,  3-point  base  or  with 

new-style,  5-point  base,  especially  with 

Movietone  and  Vitaphone.  Installed 

quickly  without  machine  work. 

MESTRUM 
514  West  46th  St.       N.  Y.  City 

THE  BIOSCOPE 
The  Leading  Journal  of  the   British 

Cinematograph  Industry 

20th    Year   of   Weekly   Publication 

Contains   a   complete   section  each   week 
for  the  special  benefit  of  Projectionists. 

Cash    prizes    awarded    for    original    ideas 
published.       Specimen    copies     18    cents. 

Annual  Subscription  7  dollars  SO 

The  Bioscope  Publishing  Co.,  Ltd. 

8-10  Charing  Cross  Road,  London,  V.  C  Eng. 
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1,300 

YNCR0DISK3ALES 
\niheVdst  6  Months/ 

This  is  no  self-satisfied  boast.  We  blame  it  on  the  product — ■ 
it's  good. 

Syncrodisk  is  never  high-pressured  into  a  projection  room. 

Each  buyer  has  bought — bought  because  he  learned  that  it 
is  the  best  turntable  for  his  needs. 

If  a  single  owner  regrets  it  he  has  never  told  us — and  there 
is  a  standing  satisfaction-guarantee  with  every  Syncrodisk. 

SYNCRODISK 

IS   THE   STANDARD 

BY    WHICH   ALL 

OTHERS  ARE  JUDGED 

It  has  never  been  cheapened  or 

built    down    to    meet    a    price. 

Syncrodisk     was     designed     and  is 
manufactured,     owned     and     sold  by 

the    Weber    Machine    Corporation,  in 

their   own    factory. 

One  principle  pervades  every  op- 
eration in  construction — accuracy  plus 

strict  fidelity  to  one  man's  philos- 
ophy that  anything  which  bears  his 

name — Weber — must  be  absolutely 

"right. " 

Why  This  Rapid  Growth? 
The    eating   has    proved   the   pudding   GOOD. 

The  reasons  are  numerous — as  many  as  there 
are  parts  in  each  turntable. 

Syncrodisk  is  vibrationless,  steady,  smooth — due 
to  the  famous  Syncrodisk  Spring  Suspension  and 
its  weight  per  unit  of  more  than  150  pounds.  It 

gives  absolute  synchronization.  It  is  tough — built 
for  long  service.  Easily  connected  to  any  make 

projector  in  one  hour's  time.  Does  not  drive  off 
the  intermittent.  Has  two  needle  pockets  built 
into  the  metal  guard  which  surrounds  the  disk. 

Comes  equipped  with  a  nickel-plated  adjustable 
lamp  to  illuminate  the  needle  track — a  convenient 
feature. 

Over    1,200    sots    in 
operation  every  day. 

Two  Syncrodisks,  Two 
Pick-Ups  and  Fader 
Complete      for      Only 

$ 500 
Export    Department 

15   Leight  St. 
New  York  City 

WEBER  MACHINE  CORP. 
59  RUTTER  ST.  ROCHESTER,  N.  Y. 

Cable     Address 

Arlab,  New  York 
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A  New 

STRONG"  Changeover 

The  Five  Point' 
a 

NOISELESS 
CHANGEOVER 

EY€  SHIELD 

FILM 
GATE  OPENER 

FRAMING 
LIGHT 

AUTOMATIC 
FIRE  SHUTTER 

FINGER 

The  only  device  of  its  kind  at  a  moderate 

price  which  gives  the  Projectionist  a  com- 
plete multiple  accessory  .  .  .  combining  in 

one  device  all  the  functions  that  Projection- 

ists are  demanding. 

NOW  READY  FOR  SIMPLEX 

Sold  by  All  Branches  of 

National  Theatre  Supply  Co. 

EDW.  L.  KLEIN  CO.,  25  W.  43rd  St.,  N.  Y. 
Foreign  Representative 

Manufactured   by 

ESSANNAY  ELECTRIC  MFG.  CO. 

2809  W.  Van  Buren  St.       CHICAGO,  ILL. 

REAL 
SHOWMANSHIP 
Demands  the  use  of  our  slides 

One  for  Every  Occasion 

— Every  Theatre 

Our  slides  used  with  the  BRENKERT  F-7  Master 

Brenograph  and  other  types  of  effect  projectors 

r  |  ''HE  growing  needs  of  all  types  of  theatres  have 
already  established  our  slide  business  on  a 

firm  and  prosperous  basis  .  .  .  We  are  now  sup- 

plying the  leading  circuits  with  all  their  slides 
.  .  .  We  have  slides  specially  prepared  and  stocked 

for  all  special  and  ordinary  presentations,  holi- 
day events,  and  every  type  of  special  effect 

desired  .  .  . 

If  we  haven't  what  you  want  we  will  make  it 
up  at  once  and  ship  immediately  .  .  .  Order  from 

us  and  build  up  your  own  slide  library  .  .  .  We 

cater  especially  to  Projectionists  who  strive  to  im- 

prove the  quality  of  the  show  by  originating  spe- 
cial curtain  effects  to  surround  and  amplify  the 

entertainment  value  of  the  program  .  .  .  You  can 

get  beautiful  effects  at  slight  cost  .  .  .  Write  us 

today  for  further  information. 

A  valuable  catalog  will  be  sent  to  you  immediately 

if  you  will  write  to  us. 

WORKSTEL     STUDIOS 
151  WEST  46th  STREET NEW  YORK  CITY 
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MANY  THEATRES 
HAVE  BEEN  WAITING 
Electrical  Mesearch  Products  fat 

ACOUSTIC   DEPARTMENT 
250  WEST  571=   STREET 

NEW  YORK.N   Y. 

February  7th,  1930. 

Western  Electric  Company 

«r.  C.  ti.  Fulton, 
£.  t.  Fulton  Co., 
1018  South  Wabash  Ave., 
Chicago,  111. 

Dear  Mr.  Fulton, 

Following  through  my  telegram  of  February  4th  regarding adaption  of  Fulco  Projectors. 

We  are  now  advised  by  Mr.  Santee  of  the  Theatre  ifcigineering Department,  that  adapters  tor  Fulco  Projectors  are  available. 

as  indicated  in  my  telegram,  it  will  be  necessary  for  us  to receive  froa  our  licensee,  the  theatre,  an  order  for  this 
change  over,  as  our  equipment  is  leased  and  our  contract covering  it  is  with  our  licensee. 

:handife  Sales 
H.  ft-.  DODGE 

HV.DiMh 

FOR  THIS 
Exhibitors  who  are  using,  or  who 

propose  using 

WESTERN  ELECTRIC 

SOUND 

wiU  be  interested  to  know  that  many 
installations    of 

FULCO  PROJECTORS 

in  all  parts  of  the  country  are  now 
being  made  in  connection  with 

WESTERN  ELECTRIC  Sound  Sys- 
tems. 

It  is  well  worth  your  while  to  know 

the  "WHY." 
Get  in  touch  with  our  branch  nearest 

you  and  they  will  gladly  tell  you  and 
show  you. 

FULCO  PROJECTORS  are  adapted 

to  connect  with  WESTERN  ELEC- 

TRIC, DeFOREST,  PACENT,  BEL- 

TONE  and  other  "Sound"  Systems. 

CTULCOS 
C.  H.  FULTON 

President 

CHICAGO— 1018  S.  Wabash  Ave. 
NEW  YORK— 115  W.  45th  Street 

BOSTON -65    Broadway 

E.  E.  FULTON  CO. 
Executive  Headquarters 

1018  S.  WABASH  AVE.,  CHICAGO 

F.  A.  VAN  HUSAN 

Vice  Pres.  and  Sales  Mgr. 

BRANCHES 

PHILADELPHIA— 1337  Vine  St. 
ATLANTA— 146  Walton  St. 

ST.  LOUIS— 3232  Olive  St. 
INDIANAPOLIS— 340  N.  Illinois  St. 

CTULCQ2 

A.  G.  JARMIN 
Treasurer 

MILWAUKEE— 151  Seventh  St. 

LOS  ANGELES— Film  Exchange  Bldg. 
SAN   FRANCISCO— 255   Golden   Gate   Ave. 

FACTORY— 2001-2007  S.  California  Ave.,  Chicago,  111. 
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Never  was  Self  -  Operating 
Equipment    at    such    a 
Premium  as  it  is  Today 

New  Projection  equipment — new  screen  prob- 
lems, new  sound  paraphernalia  and  acoustic 

problems.  Think  of  the  satisfaction  of  the  Pro- 
jectionists and  Theatre  Owners  who  possess  the 

IransVerteK. 
Here  at  least  is  one  tried  and  true  piece  of  equip- 

ment that  performs  —  quietly  —  surely  —  auto- 

matically —  economically  —  without  supervision 
or  constant  attention. 

It  does  that  all  important  duty — supplies  uni- 

formly constant  voltage  upon  which  all  satisfac- 
tory projection  and  sound  performance  depend. 

Start  with  the  Transverter  first.  It  is  the  founda- 

tion of  good  Projection. 

Canadian 
Distributor 

Perkins 
Electric 

Ltd. 

Manufactured  Exclusively  by 

[THE  HERTNER  ELECTRIC  COMPANY  1 
iintTrcMarag 

1. 2688    Elm  wood    Avenue                                   ^£                              Cleveland,    Oh:o,    U.    S.    A . 

IN   WESTERN   CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS— HOLMES 
and  all  theatre  equipment  of  the  leading  manufacturers.    Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

306  Capitol  Theatre  Building 
Winnipeg,  Man.,  Canada 

Alberta   Representative 
M.  L.  ADAMSON 

1605 — 104th   St.,   Edmonton,   Alb.,   Canada 

<A  Best  Seller" 

EVERYBODY 
is 

GETTING  ONE 
GET  YOURS! 

PRICE  *6.°«  I'ZZ 
ORDER   NOW 

THE  MOTION  PICTURE 
PROJECTIONIST 

45  West  45th  Street,  New  York  City 

Gentlemen: 

Please  send  me  Rudolph  Miehling's 
book,  "Sound  Projection."  Enclosed  find 
check   (or  money  order)    for  $6.00. 
Name    

Street    
Town    

State    
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II 

Dr.  De  Forest's  Sound  Equipment 
Clinic  to  the  Rescue ! 

YOU   CAN    HAVE    De  FOREST    SOUND    QUALITY 
WITHOUT  JUNKING  YOUR  PRESENT  EQUIPMENT 

Have  De  Forest  Engineers  Diagnose  the  Ailments  of  Your  Machine 

M UNDREDS  of  exhibitors  are  desperate!  They  are  faced  with the  necessity  of  junking  their  ill-purchased  bootleg  sound  equip- 
ment and  taking  the  loss. 

DR.  DE  FOREST  SOUND  CLINIC  will  show  you  how  your  present 

equipment  may  be  completely  rebuilt  without  the  necessity  of  losing  your 

original  investment.  By  the  addition  of  DE  FOREST  sound  head  and  neces- 

sary parts,  you  will  have  DE  FOREST  SOUND  QUALITY  AND  PRO- 
TECTION. 

Clinic  engineers  are  throughout  the  United  States.  They  will  examine 

and  estimate  the  cost  of  rebuilding  FREE. 

RECONSTRUCT  YOUR  MACHINE  AT  A  LOW  COST.    GET 

QUALITY   AND   SAVE   YOUR  PRESENT   INVESTMENT. 

"OUR  CLINIC  FOR  YOUR  GIMMICK" 

COMMUNICATE  WITH  OUR  NEAREST  BRANCH 

101    Marietta   St. 
Atlanta,  Ga. 

810  So.  Wabash  Ave. 
Chicago,  III. 

304%  S.  Harwood  St. 
Dallas,  Texas 

R.  H.  Ramsey 
Majestir  Hotel, 
Detroit,  Mich. 

444  E.  Commercial 
Los  Angeles,  Cal. 

610   Baronne   St. 
New  Orleans,  La. 

1014  Forbes  St. 
Pittsburgh,  Pa. 

106  Denny  Wav 
Seattle,   Wash. 

BRANCH   OFFICES 

50  Melrose  St. 
Boston,  Mass. 

Film  Bldg. 

21st  St.  &  Payne  Ave. 
Cleveland,   Ohio 

2075  Broadway 

Denver,  Colo. 

402  N.  Illinois  St. 

Indianapolis,    Ind. 

103  S.  Second  St. 

Memphis,  Tenn. 

418-19  Security  Bldg. 
Oklahoma  City,  Okla. 

3308  Olive  St. 
St.  Louis.  Mo. 

208  S.  Poplar  St. 
Charlotte,  N.  C. 

Sam  M.  Reichblum 
Senton   Hotel, 
Cincinnati,  0. 

428  Iowa  Bldg. 

Des  Moines,  la. 

Cor.  18th  &  Wyandotte 
Kansas  City,  Mo. 

Nicollett  Hotel 
Minneapolis,   Minn. 

1339  Vine  St. 
Philadelphia,  Pa. 

353  E.  First  St. 
Salt    Lake    City,    Utah 

GENERAL  TALKING  PICTURES  CORPORATION 
New  York,  N.  Y. 218  West  42nd  Street 

DeFOREST  ACHIEVEMENTS 



12 The  Motion  Picture  Projectionist April,  1930 

"Enthusiasm  Will  Grow  With  Every  Sho 
w 

A  Double'  Hit  / 

STRONG 
Automatic  Reflector  Arc  Lamp 
^1 — Produces  the  necessary  increase  in  light  to  project 

Movietone  film  in  the  same  size  and  with  the  same 

intensity  as  silent  full-sized  film. 

^■2 — The  continuous  arc  feed  produces  no  foreign  noise  in 
projection  of  Movietone  film. 

For  Sale  By 

Trustworthy  Independent  Supply  Dealers  Everywhere 

The  Strong  Electric  Corp. 
2501  Lagrange  St. Toledo,  Ohio 

Export  Office-^4  Whitehall  St.,  New  York  City,  N.  Y. 

Give  This  to  Your  Friend — Have  Him  Fill  It  in  and  Mail  to  us  at  Once 

The  Motion  Picture  Projectionist 

45  West  45th  Street,  New  York  City 

Gentlemen : 

Enclosed  please  find  $2.00  for  which  enter  my  subscription  for  one 

year  (12  issues)  starting  with   issue.    (Two  years,  $3.00.) 

Name 

Street   City      

State      Local  No. 

Silencing  Studio  Arcs 
(Continued    from    page    5) 

similar   to   that   used   in   the   camera 
silencing   investigation   recently   con- 

ducted   under    the    auspices    of    the Academy. 

Three  different  methods  are  now 
in  use  for  silencing  arc  lights  in  the 
studios,  it  was  revealed  in  a  pre- 

liminary survey.  Amounts  of  arc 
lighting  now  in  use  and  types  of 
filter  favored  were  indicated  as follows : 

Amount  of  Arc  Lighting  in    Use 
Per  cent. 
Arcs  Studios 

None        Warner     Brothers     and 
First  National. 

5  to    10%     M-G-M,      Educational, 
Columbia,  Tiffany,  Tec- 
Art,  Universal,  and  Hal 
Roach. 

25  to    50%     RKO,  Pathe,  Paramount, 
Metropolitan,       United 
Artists,   Sennett. 

90  to  100%     Fox  Studios. 

Types  of  Filters   Used  on  Arcs 
None — Hal  Roach.     Studios. 
Individual  choke  coils  for  each 

lamp — RKO,  Paramount,  Universal, 
M-G-M,  Educational,  Columbia,  Tif- 

fany, United  Artists,  and  Fox. 
Studios. 
Chokes  to  handle  a  group  of 

lamps — Pathe,  Tec-Art,  and  Educa- tional.     Studios. 

Filter  at  generator — Metropolitan 
and  Fox.    Studios. 

Special  apparatus  has  been  de- 
signed so  that  the  tests  of  generators 

can  be  made  while  the  studios  are  in 

production. 

Improved  Sound  Reproduction 
M.  C.  Batsel,  chief  engineer  of 

RCA  Photophone,  Inc.,  is  now  in  Los 
Angeles  for  a  series  of  conferences 
with  RCA  Photophone  recording 

licensees.  It  will  be  Mr.  Batsel's 
purpose  to  discuss  existing  sound 
recording  conditions  and  certain  im- 

provements and  innovations  that  at 
present  are  under  consideration. 

"Sound  recording  and  reproduction 
have  improved  greatly  during  the 

past  year,"  said  Mr.  Batsel  in  dis- 
cussing his  forthcoming  visit  to  the 

center  of  sound  production  activities. 
"We  now  have  reached  the  point 
where  we  have  assurance  that  a  well- 
recorded  sound  picture  will  be  faith- 

fully reproduced  if  the  film  or  disc 
upon  which  the  sound  is  recorded  is 
projected  by  projection  equipment  of 
a  high  standard.  While  rapid  strides 
have  been  made  since  sound  invaded 
the  screen,  constant  improvement  has 
been  noted  and  I  look  forward  to  the 
not-far-distant  day  when  sound  pic- 

tures will  play  a  most  important  part 
in  the  fields  of  industry  and  educa- 

tion. The  world's  foremost  electrical 
engineers  are  engaged  in  the  develop- 

ment of  improvement  in  sound  record- 
ing and  sound  reproduction. 
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The  Changeover  Adopted  as  Standard  Equipment 

1.  Armature 

(Female) 

2.  Armature 

(Male) 

3.  Closing   coil 

4.  Opening    coil 

5.  Housing 

6.  Armature  Sleeve 

(Female) 

7.  Armature 
Sleeve   (Male) 

8.  Bell-crank 

9.  Nameplate 
10.  Mounting 

bracket 

11. 

12. 

Shutter   spring 

Shutter 

Model  D  for  GRANDEUR,  SUPER-SIMPLEX,  SIMPLEX,  SURE-FIT,  MOTIOGRAPH  F. 
Also  for  all  new  rear  shutter  mountings 

AUTOMATIC    SHUTTER    CONTROL 
with 

3-WIRE  CIRCUIT  FOOT  SWITCH 
Embodies  All  Modern  Engineering  Principles 

SIMPLICITY  for  mounting  and  replacement  of 

parts.  Not  a  mechanical  make-shift.  Every  part 
machine   tooled   and    assembled   with   precision. 

Electrically  the  most  efficient  changeover  con- 
suming only  1/3  of  an  ampere,  thereby  making 

it  especially  adaptable  for  sound. 
One  of  the  most  important  features  in  obtain- 

ing electrical  efficiency  is  due  to  our  supplying 
special   wound   coils   for   Direct   current   of   any 

voltage   and   Alternating  current  of  any  voltage 
and  frequency. 

The  changeover  is  positioned  so  that  the  cut- 
off shutter  operates  at  the  smallest  cross-sec- 

tional area  of  the  light  beam,  which  makes  for 
increased  efficiency  in  that  it  permits  of  a  smaller 
shutter  operating  through  a  smaller  space  and 
enabling  the  most  rapid  changeover  with  the 
minimum   current  consumption. 

In  use  by  Roxy,  Loew,  Keith,  Fox,  Warner,  Pufolix,  Wilmer  &  Vincent  and  others. 

Your  Dealer  or  Write 

DOWSER    MANUFACTURING    CORP. 
691  Lincoln  Place  Brooklyn,  N.  Y. 
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Fundamentals  of  Amplification 
By  Edgar  Messing 

ii 
IN  the  last  article  of  this  series* 

we  spoke  about  electrons  and  ex- 
plained how  all  substances  are 

ultimately  composed  of  these  electric 
charges;  and  from  this  basis  we  pro- 

ceeded to  show  what  a  battery  is, 
what  an  electric  current  is,  and  exr 
plained  why  some  substances  are  not 
as  good  conductors  of  electricity  as 
others.  These  poor  conductors,  we 
said,  possessed  resistance,  which  is 
the  first  of  our  electric  variables.  It 
will  be  seen  that  the  whole  science  of 

electricity  in  general,  and  amplifica- 
tion in  particular,  consists  of  juggling 

four  individual  electric  variables  to 
obtain  certain  specified  conditions. 
We  learn  first  what  these  units  can 
do,  and  then,  as  we  are  designing 
electrical  machinery,  we  synthesize 
them;  if  we  are  analyzing  a  circuit, 
we  study  their  individual  effects. 

Let  us  make  a  mental  note  of  our 
four  variables,  which  are :  resistance, 
capacitance,  inductance,  and  voltage. 
The  first  three  of  these  variables  are 
fastened  deeply  into  voltage  and  exert 
enough  influence  upon  it  to  make  it  do 
as  they  direct.  The  next  step,  then,  is 
to  explain  just  what  these  first  three 
units  are  and  show  how  they  control 
voltage. 

This  explanation  may  appear  to 
some  to  be  rather  a  long  road  around 
to  the  point  where  we  shall  discuss 
the  vacuum  tube  proper,  yet  an  un- 

derstanding of  these  fundamental 
matters  is  absolutely  essential  to  a 
clear  and  comprehensive  idea  of  the 
subject.  The  basis  of  any  given  phe- 

nomenon must  first  be  clearly  under- 
stood before  one  may  logically  pro- 

ceed to  a  consideration  of  cause  and 
effect,  why  and  wherefore. 

Electronic  Action 

Previously  a  battery  was  defined  as 
a  source  of  potential  having  the  effect 
of  many  electrons  at  one  terminal  and 
a  lack  of  electrons  at  the  other  termi- 

nal. These  terminals  we  shall  term 
negative  and  positive,  respectively. 
This  difference  is  due  to  chemical  ac- 

tion within  the  battery  and  represents 

*  Vacuum  Tube  Theory  and  Practice,  pp.  18- 19,    December,    1929,    issue. 

a  difference  of  electrical  potential  or 
voltage.  The  greater  the  lack  of  elec- 

trons at  one  terminal  and  the  more 
electrons  at  the  other  terminal  the 
higher  the  potential  difference  across 
the  battery,  or  the  greater  the  volt- 

age across  it.  If  the  battery  is  con- 
nected to  some  conducting  substance, 

such  as  a  copper  bar,  the  electrons 
begin  to  stream  from  the  negative 
terminal  of  the  battery  into  the  cop- 

per bar.  The  more  electrons  present 
at  the  terminals — or,  in  other  words, 
the  higher  the  voltage — the  greater 
the  number  of  moving  electrons. 
These  electrons  begin  to  fight  their 
way  toward  the  other  end  of  the  bar 
in  the  direction  of  the  terminal  where 
electrons  are  lacking.  The  greater 
the  number  of  electrons  that  stream 
off  into  the  bar,  the  more  there  are 
that  will  make  their  way  through  the 
bar  to  reach  the  other  terminal. 

These  electrons  will  progress  slowly 
through  the  bar,  as  shown  in  Figure 
1,  to  the  other  terminal,  go  through 
the    battery    and    start    over    again. 

Resistance 

Direct/on  of  electron  flow. 

Filament. 

Battery. 

Figure  2 

This  procession  constitutes  an  electric 
current. 

Units  of  Measurement 

As  previously  pointed  out,  some 
substances  offer  more  resistance  than 
others  to  these  electrons.  Prom  these 
statements  we  can  tell  what  governs 
the  number  of  electrons  passing 
through  the  bar  or  the  electric  cur- 

rent. One  consideration  was  the  num- 
ber of  electrons  at  the  battery,  and 

the  other  was  the  resistance  offered 
by  the  copper  bar.  There  is,  then,  a 
direct  relationship  between  voltage, 
current,  and  resistance,  and  if  we 
know  any  two  of  these  factors,  we  can 
find  the  third.    The  unit  of  resistance 

Switch. 

Figure  3 

IVWWWV 
Load. 

Battery. 

Pattery. 

Figure  1 

and  the  unit  of  current  have  been  de- 
fined thus:  a  certain  amount  of  elec- 

tronic charge  passing  in  one  second 
has  been  called  one  unit  of  current; 
and  twice  as  much  has  been  called  two 
units,  etc.  In  honor  of  three  great 
physicists  these  units  have  been 
named  volt,  ampere,  and  ohm,  and 
they  are  so  related  that  when  a  poten- 

tial of  one  volt  is  put  across  a  resist- 
ance of  one  ohm,  one  ampere  will  flow. 

This  relation  is  invariable:  if  the 
battery  of  Figure  1  has  a  value  of 
one  volt,  and  the  resistance  of  the  cir- 

cuit is  one-half  ohm,  then  two  am- 
peres flow.  If  the  resistance  should 

be  one-quarter  ohm,  then  four  am- 
peres of  current  pass.  Similarly,  if 

the  current  were  three  amperes,  the 
resistance  must  be  one-third  ohm.  We 
see  from  this  that  the  voltage  called 
E  and  signifying  electro-motive 
force,  equals  the  resistance  R  times 
the  current  I,  or: 

E  =  I  X  R 

If  we  divide  both  sides  of  this  equa- 
tion by  R,  (and  we  may  do  this  with- 

out changing  the  value  of  the  relation, 
because  things  that  are  equal  if 
divided  by  equals  are  still  equal),  we 

get: 

E  R 
—  =  I  X  —  =  I  X  1  =  I 
R  R 

or,  the  current  in  a  circuit  equals  the 
voltage  across  it  divided  by  the  re- 

sistance. Or,  we  might  divide  both 
sides  of  the  equation  by  /  and  get: 

E         I —  —  —  x  R  =  R 

I         I 

or,  the  resistance  of  a  circuit  equals 
the  voltage  across  it  divided  by  the 
current  through  it. 

To  use  a  practical  example  we  may 
consider  a  100-watt  lamp  as  ordinar- 

ily used.  The  usual  voltage  across 
such  a  lamp  is  110  volts  and  the  cur- 

rent through  it  is  10/11  ampere.  To 
find  the  resistance  of  the  lamp  we 

use: — 

E 

R  =  — 
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from  which  :- 
R  =  110 

10  11 
—    =  110  X  —  =  121  ohms 
11  10 

It  will  be  seen  that  the  effect  of 
resistance  is  to  limit  the  current.  We 
apply  this  principle  when  we  turn  a 
rheostat  controlling  the  current  to  the 
filament  of  a  vacuum  tube.  The 
rheostat  consists  of  an  arm  moving 
over  a  resistance  so  as  to  introduce 
more  or  less  resistance  material  into 

a  circuit,  as  in  Figure  2.  The  pre- 
ceding discussion  includes  the  most 

elementary  part  of  electrical  theory — 
a  series  circuit  consisting  of  resist- 

ance and  a  source  of  constant  voltage. 

Alternating  Current 

The  battery  is  a  source  of  constant 
voltage.  It  forces  the  electrons  to 
travel  around  the  circuit  in  one  direc- 

tion. But  if  we  should  connect  the 

battery  to  the  circuit  through  a  re- 
versing switch  (Fig.  3),  and  throw 

the  switch  first  to  one  direction  and 
then  to  the  second,  we  would  cause  a 
reversal  of  the  electronic  flow  so  that 
there  would  no  longer  be  a  steady 
progressive  movement.  If  we  were  to 
throw  the  switch  handle  up  and  back 
60  times  in  a  second  we  should  be 
duplicating  the  reversals  in  the  usual 
alternating  current  power  line.  This 
reversal  of  electronic  flow  we  call  an 
alternating  current.  The  alternations 
in  power  circuits  are  of  the  nature 
of  120  per  second,  while  in  radio  cir- 

cuits they  may  be  any  number  from 
30  to  several  million  per  second. 

Usually  these  alternations  are  ex- 
pressed in  cycles,  where  a  cycle  is  a 

complete  reversal  including  one  posi- 
tive and  one  negative  change.  The 

number  of  cycles  per  second  is. known 
as  the  frequency:  thus  a  frequency  of 
60  cycles  means  that  there  are  60 
complete  reversals  per  second ;  or  that 
there  are  60  positive  and  60  negative 
polarities  presented  to  the  circuit  in 
one  second.  Other  characteristics  of 
alternating  currents  will  be  cited 
later,  for  it  is  with  these  currents 
that  we  are  mainly  concerned. 

Magnetic  Fields 
Almost  everyone  is  familiar  with 

the  action  of  a  magnet  and  knows  how 
it  attracts  and  holds  to  itself  bits  of 
metal.  The  space  about  a  magnet  is 
said  to  contain  the  field  of  the  mag- 

net. Lines  are  used  to  represent  the 
field  and  these  lines  are  directed  from 

Magnetic  field. 

the  north  pole  of  the  magnet  toward 
the  south.  An  electric  current 
through  a  conductor  has  around  it 
the  same  sort  of  a  magnetic  field.  The 
strength  of  this  field  is  dependent 
upon  the  amount  of  current;  and  if 
the  conductor  is  wound  in  the  shape 
of  a  coil,  the  field  of  each  wire  adds 
to  the  field  of  the  next  so  that  the 

strength  of  the  resultant  field  is  de- 
pendent also  upon  the  number  of  turns 

in  the  coil.  Figure  4  shows  the  direc- 
tion of  a  magnetic  field  around  a  con- 

ductor. It  will  be  noted  that  the  di- 
rection of  current  flow  is  considered 

as  being  from  positive  to  negative. 
In  Figure  5  we  see  what  happens 

to  a  magnetic  field  when  a  conductor 
is  wound  in  the  form  of  a  coil. 

A  very  simple  mechanical  rule  will 
tell  the  direction  of  a  magnetic  field 
when  the  direction  of  the  current  is 

known.  The  right-hand  rule,  as  it  is 
known,  is  applied  by  imagining  the 
thumb  of  the  right  hand  pointing 
along  the  conductor  in  the  direction  in 
which  the  current  is  flowing;  the 
fingers  then  point  in  the  direction  of 
the  magnetic  field  around  the  con- 

ductor. By  the  "direction  of  current 
flow"  is  meant  the  direction  of  flow 
as  is  indicated  in  Figures  5  and  6: 
that  is,  the  conventional  regard  of 
current  flow  from  positive  to  negative 
and  directly  opposite  to  the  electron flow. 

The  illustrations  consider  the  case 
of  direct  current.  With  a  reversal 
of  current  the  magnetic  field  reverses 
and  follows  exactly  the  reversal  of 
the    current.      This    is    an    important 

Resultant  field. 

**4 

Q>8 

individual 
fields. 

Battery. 

Figure  5 

fact,  because  it  is  one  of  the  basic 
laws  of  electricity  that  a  change  of 

strength  of  a  magnetic  field  will  in- 
duce a  voltage  in  any  conductor  in  the 

field.  If  the  current  through  a  coil  is 
changed,  the  changing  magnetic  field 
will  induce  a  voltage  in  the  conductor 
forming  the  coil.  The  magnitude  of 
this  voltage  depends  directly  upon 
the  speed  with  which  the  field  changes 
and  upon  the  number  of  turns  in  the 
coil. 

If  iron  is  put  into  the  center  of  a 
coil,  a  greater  magnetic  field  density 
exists,  because  iron  offers  less  resist- 

ance to  lines  of  the  magnetic  field  and 
they  tend  to  crowd  into  the  iron. 

The  phenomenon  of  self-induction 
just  discussed  introduces  the  concep- 

tion of  inductance  which  we  shall 
discuss  in  detail  in  subsequent 
articles. 

New  Film   Impregnation   Process 

Battery 

Figure  4 

ADDING  life  to  negative  and positive  films  is  the  claim  of 
American  Recono,  Inc.,  of  New  York, 
which  has  two  processes  that  will 
restore  damaged  prints  and  preserve 
them  for  future  use,  each  adaptable 
to  color  positives.  The  processes  do 
not  consist  of  lacquers  nor  coatings, 
but  operate  by  the  impregnation  of 
certain  chemicals  into  the  emulsion 
or  celluloid  sides  of  the  film. 

By  the  Rejuvenation  Process, 
scratches  and  other  mechanical  abra- 

sions are  removed  from  both  emulsion 
and  celluloid  sides  of  negatives  and 
positives.  A  75  per  cent  to  100  per 
cent  removal  of  scratches  is  effected 
on  the  emulsion  side  if  even  the  thin- 

nest film  of  emulsion  remains  in  the 
bases  of  the  scratches.  Dried  or  even 
brittle  film  is  restored  to  its  original 
elasticity;  and  in  addition,  given  a 

glossy  emulsion  surface.  Eight  weeks' 
run  positives  are  thus  rejuvenated 

to  first  or  second  week's  run  quality. 

50%   Efficiency  Increase 

The  Impregnation  Processes  in- 
crease the  elasticity  of  the  film  by  at 

least  50  per  cent.  Thus  buckling  is 
minimized.  The  resultant  greater 
play  in  the  sprocket  holes  reduces  per- 

foration damage.  The  emulsion  side 
is  given  a  high  gloss  surface  imper- 

vious to  oil  and  moisture  penetration. 
The  surface  of  the  emulsion  itself 

is  hardened,  making  it  more  resistant 
to  scratches.  The  Impregnation  Proc- 

esses actually  cements  the  emulsion 
to  the  celluloid  base  so  firmly  that  it 
can  only  be  removed  with  sharp  metal 
instruments.  This  makes  it  much  less 
likely  that  all  the  emulsion  will  be 
removed  when  scratching  occurs.  Im- 

pregnated negatives  will  print  several 
times  more  positives  before  graining 
or  mushiness  set  in. 

All  the  processes  result  in  a  definite 
improvement  of  the  brilliancy  and 
plasticity  of  the  projected  photog- 

raphy. The  interstices  between  the 
emulsion  granules  are  impregnated 
with  a  substance  homogeneous  in  its 
light  transparency  with  the  granules: 
this  results  in  a  reduction  in  light 
spraying  or  diffusion,  and  accordingly, 
in  a  straighter  light  path.  Thus, 
treated  negatives  print  better  posi- 

tives; which,  in  turn,  can  be  further 
improved  when  treated.  Treated  color- 
positives  show  a  striking  improve- 

ment in  brilliancy  and  resist  smudg- 
ing for  weeks.  The  effect  on  the 

sound-track  is  an  improvement  in  the 
clarity  of  the  tone. 
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THE  SIXTH  OF         A  SERIES         ON  QUALITY  REPRODUCTION  by  WESTERN  ELECTRIC 

iSii-i&.WIDE  X  if  LONG 

The  optical  system  must 
be  made  and  ndjusted 
with  extreme  accuracy. 

Where  a  MIL  is 
A  mil  is  one  thousandth  of  an  inch 
—  much  less  than  the  tmcttness  of  a 

sheet  of  paper.  Yet  to  the  makers 
of  Western  Electric  sound  equipment, 
a   mil    is   as   important  as   a    mile* 

as  had  as  a  MILE  .  ̂  
THE  precision  with  which  the  "light 

aperture"  is  made  is  typical  of  the 
care  devoted  to  every  part  of  the 
Western  Electric  Sound  System. 

In  the  sound-on-film  system  of  re- 
production, voice  and  music  are  trans- 

mitted as  a  beam  of  light.  This  light 

beam  passes  through  a  knife-edge  slit 

fifteen  ten-thousandths  (.0015)  of  an 
inch  wide.  To  check  such  minute  mag- 

nitudes a  microscope  which  magnifies 
100  times  is  used !  The  light  beam  as  an 

image  one  thousandth  (.001)  inch  wide 

must  be  focused  on  the  film — if  it  varies 

more  than  two  ten-thousandths  (.0002) 

of  an  inch,  quality  reproduction  is  lost. 

More  than  50  years'  experience  in 
making  voice  transmission  equipment 

has  taught  Western  Electric  how  to 
maintain  these  narrow  limits  which 

alone  make  quality  sound  reproduction 

possible.  The  public,  without  knowing 
the  reason  behind  it,  appreciates  quality 

in  sound — as  is  proved  by  the  con- 
stantly mounting  receipts  of  Western 

Electric  equipped  theatres. 

Precision  Plus  "  assures  Quality  Reproduction  in  the 

Westm 
SOU  N  D 

SYSTEM^ 

Distributed  by 

Etectrical  Research  Products  Inc. 
250  West  57th  Street,  New  York,  N.  Y. 

Member  of  Motion  Picture  Producers  and  Distributors  of  America,  Inc   Will  H.  Hays,  President 
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Efficient  Sound  Reproduction 
By  R.  H.  McCullough 

Supervisor   of   Projection,    Fox    West   Coast   Theatres 

MAKING  good  chan
geover  s 

seems  to  be  a  great  difficulty 
to  many  projectionists.  I 

have  found  that  the  cue  sheet  sup- 
plied with  the  print  is  of  little  value 

after  the  print  has  been  used  for 
some  time.  This  applies  mostly  to 
movietone,  because  after  a  print  has 
played  several  theatres,  many  frames 
are  cut  off  the  ends  of  certain  reels 

while  making  up  2,000-foot  reels 
and  many  film  exchanges  are  request- 

ing that  movietone  subjects  be  run 
on  1,000-foot  reels/  so  that  good 
changeovers  may  be  made  on  an  in- 

dicated cue,  without  cutting  off  im- 
portant dialogue. 

Making  changeovers  has  been 
simplified  by  the  use  of  a  cue  meter, 
which  is  in  use  in  many  theatres,  and 
considerable  credit  is  due  to  Charles 
Reise,  chief  projectionist,  and  James 
Graham,  projectionist,  at  the  Fox 
Carthay  Circle  Theatre,  for  this  new 
development.  These  cue  meters  can 
be  used  for  making  changeovers  on 
disc  and  movietone  subjects.  This 
cue  meter  has  two  hands  and  a  dial, 
which  indicates  the  footage  of  the 
reel  numerically.  A  flexible  shaft  is 
attached  to  the  shutter  shaft  of  the 
projector  mechanism,  which  extends 
to  the  instrument  on  the  front  wall 
near  each  projector.  The  correct 
footage  of  each  reel  from  the  start- 

ing frame  to  the  end  is  obtained  by 
the  use  of  a  footage  meter. 

When  threading  the  projector,  the 
starting  frame  is  threaded  to  the 
projector  aperture  and  the  total 
footage  of  the  reel  is  set  on  the  cue 
meter  and  as  the  film  passes  through 
the  projector  mechanism,  the  footage 
decreases  on  the  dial  of  the  cue 
meter.  When  the  hand  comes  to  the 
last  one  hundred  feet,  the  arc  is 
struck  on  the  proceeding  projector, 
and  as  the  hand  comes  to  the  last 

twenty-five  feet  this  is  a  stand-by 
cue;  when  the  hand  reaches  the  last 
ten  feet  this  is  the  start  motor  cue 
for  the  proceeding  projector,  and 
finally  the  dowsers  are  operated  and 
the  changeover  is  made  with  one  and 
two  feet  of  the  end  of  the  reel,  which 
makes  a  perfect  changeover.  This 
new  instrument  eliminates  the  long 
written  cue  sheet,  which  requires 
considerable  time  to  arrange. 
Many  projector  mechanisms  are 

equipped  with  a  footage  meter,  which 
can  be  used  for  the  purpose  of  mak- 

ing changeovers.  When  making 
changeovers  with  the  footage  meter 
on  the  projector,  set  the  meter  at 
zero  with  the  starting  frame.  The 
footage  meter  will  increase  as  the 
film  passes  through  the  projector 
and   changeovers   can   be   made   simi- 

larly  as   mentioned   with  the   use   of 
the  cue  meter. 

Re-Synchronizing    Disc    Prints 
The  cue  meter  is  also  useful  for 

re-synchronizing  disc  prints.  When 
the  film  breaks  above  the  top  sprocket, 
it  is  necessary  to  stop  the  projector, 
rewind  the  reel  and  start  all  over 
again.  As  an  example,  suppose  the 
film  broke  above  the  top  sprocket 
and  the  projector  kept  running  for 
several  feet  and  you  stopped  the  pro- 

jector. You  will  find  the  footage 
indicated  along  the  edge  of  most  disc 
prints.  The  film  broke  leaving  seven 
frames  past  635  feet.  The  total  foot- 

age of  the  reel  was  920  feet  and  the 
cue  meter  showed  275  feet  left  to  be 
projected  after  the  projector  was 
stopped.  Turn  the  projector  back,  by 
the  use  of  the  Awheel  on  the  pro- 

jector motor  shaft,  leaving  the  re- 
producer arm  with  needle  on  the 

record  groove  until  the  cue  meter 
reaches  285  feet  and  then  thread  the 
frame,  which  is  numerated  along  the 
side  of  the  film  at  635  feet,  to  the 
projector  aperture,  and  then  run  the 
film  down  so  that  sufficient  length  is 
adequate  for  rethreading  the  re- 

mainder of  the  mechanism.  After 
threading  the  projector,  it  is  possible 
to  resume  operation  in  perfect  syn- 

chronism, without  the  long  interrup- 
tion which  takes  considerable  time  to 

rewind  and  rethread. 

Photo  Electric  Cell 

When  sound  equipment  is  function- 
ing  properly,    leave    it    alone.      It   is 

Cue  meter  which  eliminates  long  written 
sheets   and   facilitates   changeovers 

advisable  not  to  try  methods  of 
"shooting"  trouble  until  the  proper 
time  comes.  A  few  conditions  have 
come  to  my  attention  where  sound 
equipment  has  been  totally  disabled, 
because  experiments  were  being  made. 
Common  sense  is  still  requisite  in 
maintaining  power  amplification  sys- 

tems. Secure  more  data  and  spend 
more  time  on  the  study  of  your  par- 

ticular equipment.  The  photoelectric 
cell  amplifier  has  given  more  con- 

sistent trouble  than  any  other  part 
of  the  Western  Electric  sound  equip- 

ment. I  not  only  mean  trouble,  but 
it  has  been  the  cause  of  poor  sound 
reproduction  in  many  theatres  and 
many  interruptions. 

If  you  are  getting  distorted  sound 
through  the  Movietone  system,  check 
the  alignment  of  the  photoelectric 
cell  and  see  that  the  ring-shaped  con- 

ductor and  window  are  in  parallel 
position  with  the  sound  aperture,  as 
it  is  imperative  that  the  full  beam 
of  light  is  received  by  the  photo- 

electric cell.  When  photoelectric  cells 
are  changed,  see  that  all  connections 
are  tight  and  keep  in  mind  that  the 
photoelectric  cell  is  installed  in  such 
a  position  that  it  accepts  all  the  vi- 

brations set  up  in  the  projector  and 
if  the  connections  are  not  tight,  they 
will  work  loose  and  considerable  noise 
will  be  encountered.  When  the 
volume  begins  to  drop  slowly  on  either 
movietone  attachment,  it  is  an  indi- 

cation that  the  photoelectric  cell  needs 
replacement,  or  the  potential  is  weak. 

Always  be  positively  sure  that  the 
exciting  lamp  is  operating  at  the 
proper  value  and  is  properly  adjusted, 
before  changing  the  photoelectric  cell. 
When  the  volume  cuts  off  quickly  with 
movietone,  first  see  that  the  exciting 
lamp  is  burning,  check  the  milliam- 
meter  on  the  photoelectric  cell 

amplifier. 
The  filaments  of  the  vacuum  tubes 

in  the  photoelectric  cell  amplifier  are 
connected  in  series;  if  one  tube  burns 
out,  they  all  go  out,  and  if  no  reading 
is  registered  on  the  milliammeter  con- 

nected in  the  filament  circuit,  check 
for  a  burned-out  tube.  If  the  exciting 
lamp  ammeter  and  the  photoelectric 
cell  amplifier  milliammeter  indicates 
no  values,  check  for  a  blown  fuse  in 
the  battery  charging  panel. 

The  exciting  lamp  current  and  also 
the  filament  current  for  the  photo- 

electric cell  amplifier  is  supplied  by 
two  6-volt  wet  storage  batteries, 
which  is  distributed  from  the  battery 
and  charging  panel  to  each  projector 
movietone  attachment.  The  photo- 

electric cell  potential  and  also  the 
plate  potential  for  the  photoelectric 
cell  amplifier  is  supplied  by  two  45- 
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volt  dry  "B"  batteries.  The  one  amp 
fuse  connected  in  this  circuit  very 
seldom  blows,  unless  one  of  the  com- 

ponent parts  in  the  amplifier  becomes 
shorted. 

Testing   for  Sound 

After  the  photoelectric  cell  or  other 
part  is  replaced  and  all  meters 
register  their  proper  values,  the 
quickest  way  to  test  for  sound  is  to 
pass  your  finger  up  and  down  through 
the  light  beam  with  the  light  gate 
removed  and  the  fader  set  on  the 

normal  operating  point.  While  mak- 
ing this  test,  with  patrons  in  the 

auditorium,  turn  off  the  stage  horns. 
Leave  only  the  monitor  horn  turned 
on  for  your  convenience.  If  no  sound 
is  heard,  touch  the  positive  terminal 
leading  from  the  photoelectric  cell. 
A  very  distinct  click  should  be  heard 
through  the  system.  If  this  is  heard, 
replace  the  cell  as  many  photoelectric 
cells  are  found  to  be  defective. 

Never  start  up  a  sound  projector 
unless  you  are  positively  sure  that 
sound  is  coming  through,  as  it  is  very 
embarrassing  to  start  a  projector  with 
motion  on  the  screen  and  without 
sound,  and  have  to  stop  again.  If 
one  of  the  photoelectric  cell  amplifiers 
is  picking  up  machine  noise,  look  for 
a  tube,  which  is  not  inserted  properly 
in  the  socket. 
On  many  occasions  I  have  found 

wires  in  the  photoelectric  cell  ampli- 
fier touching  some  component  part 

and  the  vibrations  set  up  in  the  pro- 

Vacuum  tube  as- 
sembly. Figs.  1 

and  2  are  the  sym- 
bols for  tube  and 

terminals  on  socket. 

In  Figs.  3  and  4  are 
the  tube's  principal 

parts.  Fig.  5  indi- 
cates relative  posi- 

tions of  elements  in 
a  tube;  and  Figs.  6, 

7  and  8  show  con- 
nections between 

tube  elements  and 

base  prongs  looking 
at  bottom   of  tube 

jector  would  be  carried  through  the 
entire  system.  It  is  necessary  to  in- 

spect the  photoelectric  cell  amplifier 
quite  frequently  and  see  that  no  ob- 

struction is  in  the  path  of  preventing 
it  to  swing  freely.  Because  of  the 
high  impedance  in  the  photoelectric 
cell  circuit,  it  is  necessary  for  the 
positive  lead  from  the  cell  to  the  in- 

put terminal,  on  the  amplifier,  to  be 
as  short  as  possible  without  being  so 
tight  that  machine  noise  will  be 
picked  up. 

Vacuum  Tubes 

WITHOUT  the  vacuum  tube, power  amplification  would  be 
impossible.  Until  the  advent  of 
vacuum  tubes,  power  amplification 
was  unknown  and  all  speech  and 
music  was  heard  with  headphones.  A 
vacuum  tube  appears  as  a  glass  bulb. 
The  bulb  is  supported  on  a  base  made 
of  moulded  insulating  material.  From 
underneath  the  base  protrude  four 
prongs  through  which  connection  is 
made  to  the  internal  parts  of  the 
tube.  The  part  which  is  most  ap- 

parent is  a  smooth  shining  piece  of 
metal  which  encloses  a  collection  of 
wires.  This  is  called  the  plate.  Inside 
the  plate  is  a  flat  spiral  of  very  fine 
wire.  This  is  called  the  grid.  Inside 
of  the  grid  is  a  V-,  or  M-shaped,  wire. 
This  is  called  the  filament. 

On  one  side  of  the  base  of  some 
vacuum  tubes  is  a  small  pin  which 
acts   as   a  guide,  when  inserting  the 

tube  in  a  socket.  The  two  ends  of 
the  filament  connect  to  two  of  the 
four  prongs  on  the  base.  In  some 
tubes,  which  have  two  of  the  prongs 
larger  than  the  other  two,  the  two 
larger  prongs  are  those  connected 
With  the  filament.  One  prong  is  con- 

nected to  the  grid  and  the  other  prong 
is  connected  to  the  plate. 

All  wires  and  supports  are  carried 
in  a  piece  of  glass  which  is  passed 
tightly  around  them.  With  the  plate, 
filament  and  grid  in  position  and 
assembled  inside  of  the  glass  bulb, 
almost  all  of  the  air  is  exhausted 
from  the  bulb  and  it  is  then  sealed 
to  form  what  is  usually  called  a 
vacuum  tube.  The  symbol  shown  is 
generally  used  to  indicate  a  tube  con- 

taining filament,  grid  and  plate. 
The  filaments  of  vacuum  tubes  are 

usually  constructed  of  tungsten  wire. 
The  plate  is  constructed  of  nickel  and 
surrounds  the  filament  and  is  com- 

pletely insulated  from  it.  The  fila- 
ment of  the  vacuum  tube  is  heated 

by  connecting  it  to  a  battery  called 
the  "A"  battery  or  by  rectified  A.  C. 

A  positive  charge  is  placed  on  the 
plate,  by  connecting  it  to  the  positive 
terminal  of  a  "B"  battery  or  by  recti- 

fied A.  C.  Vacuum  tubes  as  rectifiers 
have  an  important  application  in  some 
amplifier  circuits,  which  will  be  ex- 

plained in  the  near  future. 

Care  of  Horn  Units 
I  visited  a  theatre  recently  and 

found  the  sound  entirely  cut  off  on 
one  side  of  the  auditorium.  There 
were  two  15-A  type  horns  installed, 
one  alongside  of  the  other.  Upon 
inspection  I  found  one  of  the  horn 
units  dead.  The  manager  advised  me 
that  his  patrons  had  been  complain- 

ing about  the  sound  on  that  side  of 
the  auditorium  for  the  past  two 

nights. 
There  is  positively  no  excuse  for 

this  condition.  Anyone  can  tell  if 
the  sound  is  cut  off  on  either  side  of 
the  auditorium.  Frequent  visits  must 
be  made  during  the  sound  picture 
presentation  to  various  parts  of  the 
auditorium.  If  you  are  in  doubt  about 
the  sound  coming  from  the  horns,  go 
back  stage  and  find  out  definitely  if 
all  the  horn  units  are  functioning. 

Replacing   Units 
Changing  horn  units  is  not  a  diffi- 

cult job   and  it  does   not  require   an 

Projection  Room  Tube  Record TYPE  TUBE  NO. 

DATE  USED DATE  TAKEN  OUT APP.  HOUR  USED DATE  USED DATE  TAKEN  OUT 
APP.  HOUR  USED 

S'acuum  tube  log  form  which  is  standard  in  Fi-x  West  Coast  theatres 
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engineer  to  do  this  work.  To  replace 
the  Western  Electric  555-W  horn 
receiver  unit,  take  off  the  wires  on 
the  four  terminals  and  with  a  wrench 

provided,  loosen  nut  and  lift  off  re- 
ceiver. Replace  it  with  one  of  the 

tested  spares  and  be  positively  sure 
that  each  wire  is  connected  to  the 
same  terminal  on  the  new  receiver  as 
it  was  connected  on  the  defective 
one.  If  the  wrong  connection  is  made 
to  receiver  terminals  the  quality  of 
reproduction  will  be  spoiled. 

Electrical  Research  Products,  Inc., 
have  a  standard  color  combination, 
which  is  used  between  the  terminal 

strip  in  the  "B"  box  and  the  horn 
units  to  determine  the  correct  polar- 

ity. The  speech  leads  are  connected 
to  L-l  and  L-2.  The  color  combina- 

tion for  these  leads  is  red  and  green. 
The  red  tracer,  which  is  positive, 
should  always  be  connected  to  ter- 

minal L-l  and  the  green  tracer,  which 
is  negative,  should  be  connected  to 
L-2. 
The  field  coil  leads  are  also 

polarized  by  color  combination.  The 
black  tracer  lead  is  positive  and 
should  always  be  connected  to  ter- 

minal 7V+  and  the  plain  white  lead, 
which  is  negative,  should  always  be 
connected  to  terminal  7V — .  It  is 
necessary  that  these  color  combina- 

tions be  memorized,  so  that  horn  units 
can  be  changed  quickly. 

W.   E.   "B"   Box 

The  Western  Electric  "B"  box, 
which  most  of  you  are  familiar  with, 
is  the  termination  for  speech  leads 
and  also  the  field  coil  leads  for  the 
555-W  Western  Electric  horn  units, 
which  is  located  either  on  the  rear 
wall  or  the  side  wall  back  stage. 

AIV4"  conduit,  which  is  run  from  the 
A  box  in  the  projection  room  to  the 
B  box  back  stage  carries  the  speech 
and  field  coil  leads.  The  number  of 
wires  which  are  in  this  conduit  are 
subject  to  the  number  of  horn  units 
being  used. 

A  terminal  strip,  also  switches  and 
fuse  blocks  are  inside  of  the  "B"  box. 
The  speech  leads  run  to  the  terminal 
strip  and  are  indicated  for  polarity 
by  the  colors — black  and  white. 
Black  is  for  positive  and  white  is 
for  negative. 

A  pair  of  wires  are  run  for  each 
speech  circuit  for  each  horn  unit. 
Usually  the  wire  size  is  No.  14  for 
the  positive  leads  and  one  neutral  of 
No.  8  wire  is  run,  which  takes  care 
of  the  common  leads  to  complete  each 

P-E.Ccli 

speech  circuit.  From  the  terminal 
strip  two  conductors,  of  the  four  con- 

ductor horn  cable,  are  connected  to 
the  speech  circuit  which  extends  to 
the  horn  unit.  These  conductors  are 
polarized  by  color,  as  mentioned 
before. 

The  magnetizing  current,  which  is 
supplied  to  the  field  coils  of  the  555-W 
Western  Electric  receiver,  is  supplied 
by  two  leads.  These  two  battery  leads 
are  controlled  by  the  horn  switch  in 
the  projection  room.  The  wire  size 
is  usually  No.  10,  when  four  horn 
units  are  used.  However,  the  wire 
size  is  governed  by  the  distance  be- 

tween the  stage  and  the  projection 
room.  When  four  horn  units  are 
used,  the  two  battery  leads  feed  four 
switches  and  fuse  blocks.  The  other 
two  conductors  of  the  horn  cable  are 
connected  to  this  source  of  D.  C. 

supply.  These  conductors  are  also 
polarized  as  mentioned  before  and  ex- 

tend to  the  horn  units. 

Fuse   Blocks 

If  one  of  the  horn  units  ceases  to 
function,  inspect  the  fuses  for  that 
horn.  The  fuse  blocks  are  usually 
marked  for  each  horn.  Keep  in  mind 
that  these  fuses  are  only  for  the  field 
coils  and  not  for  the  speech  circuit. 
The  magnetizing  current  for  the 
555-W  Western  Electric  receiver 
is  1.5  amps.  The  speech  circuit 
may  be  tested  at  the  terminal 
block  in  the  "B"  box  or  across  ter- 

minals L-l  and  L-2  on  the  receiver 
with  head  phones. 
When  sporadic  hissing,  crackling 

and  frying  noises  are  perceptible  in 
sound  reproduction,  it  is  advisable  to 

inspect  the  amplifier  tubes  for  in- 
ternal short  circuits.  The  filaments 

of  vacuum  tubes  deteriorate  more 
rapidly  than  the  plate  and  the  grid. 
As  the  tube  filament  ages  it  develops 
weak  spots  in  one  or  more  places, 
which  are  very  apparent,  because  they 
glow  more  brightly  than  the  rest  of 
the  filament  when  lighted.  The  tube 
should  be  immediately  replaced  if 
such  a  condition  is  noticed. 
Many  vacuum  tube  filaments  become 

slack  and  develop  sagging  as  they 

age.  Such  a  condition  will  give  un- 
desirable results  and  besides,  it  is  pos- 

sible that  the  filament  may  drop  over 
on  the  grid  and  cause  considerable 
trouble.  Replace  the  tube  as  soon  as 
the  filament  begins  to  droop 
noticeably. 
Vacuum  tubes  supported  in  a 

horizontal  position,  such  as  the  tubes, 

which  are  used  in  the  8-B  and  9-A 
Western  Electric  amplifiers,  should 
be  inspected  quite  frequently  for 
saggy  filaments.  Where  a  meter  is 
provided  on  the  amplifier  for  the 
purpose  of  checking  plate  current 
values  and  when  the  plate  currents 
begin  to  fall  below  the  minimum 
values,  check  the  amplifier  tubes,  and 
if  all  tubes  show  low  plate  current 
at  the  same  time,  the  fault  probably 
does  not  lie  with  them  but  may  be 
due  to  the  rectifier  tubes. 

Optical  Systems 
Movietone  attachments  require 

careful  attention,  and  this  is  one 
reason  why  the  quality  of  film  repro- 

duction is  spoiled  in  many  theatres. 
The  reproducer  or  exciting  lamp  is 
one  of  the  most  important  factors. 
A  sharply  focused  slit  on  the  sound 
track  cannot  be  obtained  if  the  lamp 
is  dirty.  A  finger  print  on  the  bulb 
in  front  of  the  filament  obstructs  the 

image.  Dirt  of  any  kind  in  the  fila- 
ment image  path  will  reduce  the 

volume  and,  besides,  certain  high 
frequencies  will  be  eliminated. 

The  filament  of  the  exciting  lamp 
must  be  absolutely  horizontally  level 
to  produce  best  results.  A  saggy  fila- 

ment is  very  detrimental,  as  it  does 
not  coincide  with  the  slit.  Discolora- 

tion of  the  bulb,  with  which  most  of 
you  are  familiar,  will  cause  loss  in 
volume. 

We  are  using  the  General  Electric 
reproducer  lamp,  which  is  rated  at  4 
amperes,  8  volts.  Many  lamps  de- 

teriorate in  less  than  100  hours  burn- 
ing service,  because  the  current  is 

controlled  recklessly.  3.9  amperes  is 
the  burning  rate  efficiency  with  suffi- 

cient incandescence.  Verify  the  am- 
meter reading  connected  in  the  ex- 

citing lamp  circuit  to  confirm  that  the 
lamp  is  not  burning  over  the  value  of 
4  amperes.  The  current  values  should 
be  identical  for  the  exciting  lamps  of 
both  projectors,  and  if  they  are  not 
the  same,  a  change  in  volume  will 
be  noticed. 

Checking    Vibration 
It  has  happened  that  the  filament 

would  become  deteriorated  and  loosen, 
so  that  vibrations  emanated  in  the 
projector  would  jar  the  filament  to 
such  an  extent  that  it  would  be  per- 

ceptible in  reproduction.  Exciting 

lamps  should  be  inspected  quite  fre- 
quently for  this  trouble.  Electrical 

Research  Products  supply  extra  ex- 
citing lamp  holders  with  each  installa- 
tion. It  is  imperative  to  keep  a  good 

lamp  installed  and  properly  adjusted 
in  each  spare  lamp  holder. 

The  respective  projector,  for  which 
the  exciting  lamp  and  the  holder  are 
adjusted,  should  be  identified  and 
placed  near  the  projector  for  im- 

mediate use.  In  many  instances, 
when  an  exciting  lamp  burns  out,  a 
scramble  is  made  to  find  the  spare 
unit  for  that  particular  projector  and 

meanwhile  the  patrons  in  the  audi- 
torium are  needlessly  waiting  because 

of  your  negligence.  The  R.  C.  A. 
Photophone  sound  mechanism  is  pro- 
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vided  with  three  exciting  lamps, 
which  are  mounted  on  a  turret. 
When  one  of  the  lamps  burn  out,  all 
that  is  necessary  to  resume  operation 
is  to  rotate  the  turret  to  the  next 
lamp.  The  adjustment  of  the  exciting 
lamp  should  be  considered  similar  to 
that  of  adjusting  the  illumination  on 
the  projection  screen. 

Lamp    Adjustments 

The  erpi  exciting  lamp  bracket  is 
provided  with  four  adjustments.     The 

focusing  adjustment,  vertical  and 
sideways  adjustment,  and  clamping 
adjustment.  It  is  necessary,  for  eye 
comfort,  to  reduce  the  brilliance  of 
the  light  while  adjusting.  In  the 
side  of  the  lens  tube  is  a  small  round 
window,  which  contains  a  very  nar- 

row horizontal  slit.  The  light  fall- 
ing on  this  slit  should  be  bright  and 

sharply  focused  and  perfectly  cen- 
tered. With  the  light  gate  removed, 

hold  a  white  card  up  against  the 
opening  which  goes  to  the  photo- 

electric cell. 

The  light  projected  should  be  clear 
and  uniform;  however,  the  edges  of 
this  spot  will  be  blurred.  Shadows 
at  the  top,  bottom  and  sides  can  be 
eliminated  with  adjustments  provided. 
Make  the  necessary  adjustments  until 
the  shadows  disappear,  but  do  not 

change  the  focus  as  set  forth.  Posi- 
tive operation  is  what  we  are  striv- 

ing for.  The  exciting  lamp  requires 
frequent  attention.  Movietone  is  not 
an  infant.  Why  should  it  sound  like one? 

H.  &  C.  Wide  Film  High  Intensity  Lamp 
By  Theodore  Hall* 

WE  have  recently  developed  a 
new  type  projection  lamp  for 

use  on  Grandeur  and  other  wide  film 
installations.  The  lamp  is  known  as 
Type  FR-10  and  is  rated  at  120  to 
225  amperes.  In  order  to  construct 
a  burner  to  stand  up  under  this 
tremendous  current  and  attendant 

high  temperatures,  it  has  been  neces- 
sary to  depart  from  what  had  pre- 

viously been  considered  standard 
practice  in  lamp  design.  It  became 
necessary  to  consider  this  new  lamp 
in  the  light  of  a  high  power  electric 
furnace  and  to  carry  out  the  design 
accordingly. 

Consequently  the  outlines  of  the 
new  outfit  have  taken  on  a  new  and, 
to  we  projectionists,  entirely  un- 

familiar form.  But  the  new  shape  is 
one  that  is  pleasing  to  the  eye  and 
conforms  more  nearly  to  the  newer 
and  more  massive  projection  ma- 
chines. 

Many   New   Features 
Aside  from  the  new  type  burner 

used  in  this  outfit,  special  attention 
has  been  given  to  the  proper  kind, 
shape  and  size  of  condenser  lenses, 
the    proper    mounting    of    same    and 

►Hall   &   Connolly.    Inc. 

special  means  for  protecting  them 
from  breakage.  Something  entirely 
new  has  been  devised  in  the  manner 
of  ventilating  the  lamphouse  so  that 
the  hot  gases  from  the  arc  are  re- 

moved as  soon  as  they  are  generated 
and  cool  air  introduced  in  large 
volumes  against  the  sides  of  the 
burner  without  disturbing  the  arc. 

Heretofore  in  all  high  intensity  arcs 
used  for  motion  picture  projection 
the  long  arc  flame  leans  forward  at 

about  20°  to  40°,  depending  on  how 
steep  is  the  angle  of  the  negative  car- 

bon. This  has  always  been  a  great 
difficulty  inasmuch  as  it  endangered 
the  condenser.  Even  with  the  old 

4%"  diameter  condenser  great  care 
and  discretion  had  to  be  exercised  by 
the  projectionist  to  prevent  the  top 
of  the  lens  from  becoming  sooted  and 
broken. 

In  the  new  FR-10  lamp  this  fault 
has  been  overcome.  By  a  magnetic 
effect,  proper  direction  of  the  air 
currents  around  the  arc,  and  by  a 
suitable  angle  of  the  negative  carbon, 
we  have  succeeded  in  directing  the 
flame  and  holding  it  nearly  per- 

pendicular to  the  positive  carbon, 

thereby  permitting  the  use  of  6"  or 
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Rear  view  of  new  lamp  showing 
controls 

larger  condensers  with  fine  results. 
The  new  FR-10  lamp  is  equipped 

with  special  6"  diameter  condensers. 
The  front  condenser  is  parabolic- 
meniscus  and  can  be  used  for  either 
standard  film  or  wide  film  projection. 
The  back  condenser  has  a  special 
curve  for  wide  projection  and  a 
similar  lens  for  ordinary  projection. 
The  distance  from  the  tip  of  the 
positive  carbon  to  the  face  of  the 

inner  condenser  is  from  3%"  to  33A". 
Increase    in    Illumination 

The  calculated  increase  of  illumi- 
nation is  about  60  per  cent  over  any 

of  the  present  systems  in  general  use. 
The  actual  increase  by  test  and 
measurement  is  from  45  to  50  per 
cent.  These  tests  and  calculations  are 
based  on  the  performance  of  the  lamp 
on  a  standard  projector.  With  the 
wide  aperture  the  proportionate  gain 

is  greater. 

Constructional   details  of  new  lamp  mechanism 

[Note:  The  foregoing  article  by  Mr. 
Hall  will  be  supplemented  at  a  later 
date  by  more  detailed  information  on 
the  new  H.  &  C.  lamp  after  an  op- 

portunity for  close  observation  of  its 
performance  over  a  period  of  time  is 
had.— The   Editor.] 
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As  The  Editor  Sees  It 
C^  The  Future  of  Color 

OLOR  is  regarded  as  one  of  the  triumvirate 

of  new  stalwarts  of  motion  picture  produc- 
tion and  reproduction,  the  other  two  being  third 

dimension  and  sound.  The  latter  has  demon- 
strated its  worth;  depth  is  still  to  come;  and  we 

make  bold  to  say  that  color,  while  very  popular 
just  now,  is  far  from  what  its  proponents  say  it 
is — far  from  what  it  should  be.  No  motion  pic- 

ture in  color,  or  with  color  sequences,  is  today  ad- 
vertised without  emphasis  on  color.  In  some  in- 
stances even  the  stars  are  shunted  to  a  minor 

place  in  advertising  layouts  to  make  room  for  a 
gaudy  display  of  the  color  tints  to  be  viewed  in 
a  given  production.  As  a  means  of  bestirring  ad- 

ditional interest  in  pictures  this  is  all  very  well; 
but  color  may  not  honestly  be  ballyhooed  as  a 
technically  correct  achievement. 

After  viewing  one  color  production  after  an- 
other in  the  last  six  months  we  find  ourselves 

yearning  for  the  conventional  black  and  white 
film.  This  latter,/  with  its  sharp  contrasts  between 
light  and  dark,  its  subtle  shadings,  is  more  dear 
to  our  hearts  in  these  spangled  days  of  color  than 

ever  before.  Done  in  the  manner  of  "Interfer- 
ence"— to  mention  only  one  of  a  great  many  black 

and  white  technical  masterpieces — black  and 
white  puts  to  shame  some  of  the  present  day  ex- 

amples of  color — color  which  appears  to  us  many 
times  of  late  as  only  a  smudge. 

Let  us  have  color,  by  all  means ;  but  let  us  have 
color  and  not  a  hodgepodge  of  color.  Failing 
this,  let  us  be  content  once  more  with  the  satis- 

fying tones  of  the  well-done  black  and  white. 

T^  The  Projection  Advisory  Council 
HE  Projection  Advisory  Council  is  just  one 

year  old  this  month.  Within  the  short  space  of 
twelve  months,  and  despite  the  difficulties  at- 

tendant upon  the  organization  of  a  society  of  this 
kind,  the  Council  has  been  able  to  do  much  good 
work  in  the  interests  of  projection  and  projec- 

tionists. Naturally,  one  cannot  expect  too  much 
from  an  organization  in  its  first  year,  particu- 

larly in  view  of  the  fact  that  much  of  the  time 
was  spent  in  actual  organizing.  However,  the 
Council  has  been  responsible  for  much  that  is 
good,  and  it  seems  destined  to  do  even  better  in 
the  future. 

As  is  customary  in  launching  such  endeavors, 
the  work  of  organizing  the  Council  has  been 
hampered  by  a  lack  of  cooperation  among  the 
very  people  who  will  ultimately  reap  the  greatest 
benefits  from  the  work  of  the  Council.  Many 
who  publicly  express  their  hearty  approval  of 
the   Council,   its   aims   and   endeavor,   are  those 

who  will  not  themselves  lend  a  hand  to 
help  the  organization.  We  say  this  not  in 
a  critical  vein  but  rather  in  the  spirit  of  point- 

ing out  the  fact  that  no  organization  can 
go  far  umess  tnose  wnom  it  seeks  to  aid  lend 
their  money  and  their  efforts.  Council  member- 

ship, while  approximating  a  healthy  total  for  a 
society  so  young,  is  not  quite  what  it  should  be. 
The  cost  of  a  membership  is  quite  reasonable; 
and  it  is  only  through  the  medium  of  a  greatly 
increased  membership  list  that  the  Council  may 
forge  ahead — may  accomplish  much  necessary work. 

It  seems  to  us  that  provision  could  and  should 

be  made  in  the  ensuing  year's  budget  for  a  mem- 
bership in  the  Projection  Advisory  Council.  The 

Council  may  now  be  in  a  position  where  it  re- 
quires a  little  help,  but  who  can  say  that  the  day 

will  not  come  when  one  will  need  the  help  of  the 
Council?  We  have  been  privileged  to  become 

aware  of  some  of  the  Council's  plans  for  the  next 
year,  and  we  say  unhesitatingly  that  a  member- 

ship for  every  individual  projectionist  and  all 
those  interested  in  motion  picture  projection  will 

be  among  the  year's  best  investments. 

A^Selenium  vs.  Photo  Electric  Cells 
LTOGETHER  too  much  prejudice  is  at- 

tached to  the  use  of  the  selenium  cell  for  sound 
motion  picture  work.  Photo  electric  cells  are 
used  for  this  work  and  are  accepted  by  a  majority 

of  workers  in  the  art  as  the  "last  word,"  with- 
out even  a  thought  to  available  data  covering 

both  new  and  old  researches  into  the  use  of 
selenium  which  tends  to  show  that  the  latter 
might  well  be  accorded  serious  consideration  as 
a  means  for  improving  present  technique.  As  a 
matter  of  fact,  there  are  but  few  people  who 
know  that  selenium  has  been  successfully  used  in 
sound  picture  work.  The  general  impression 
seems  to  be  that  well  enough  should  be  left  alone ; 
the  photo  electric  cell  is  here,  it  works  satisfac- 

torily, and  that's  about  all  there  is  to  the  matter. 
However  right  this  opinion  may  be,  it  cannot 

be  denied  that  the  following  data  with  regard 
to  selenium  is  correct:  (1)  a  6-volt  C  battery  is 
all  that  is  needed  to  make  it  function,  (2)  less 
amplification  is  required  than  is  used  with  a 
photo  electric  cell  at  150  volts,  (3)  a  selenium 
cell  may  be  used  with  good  results  in  any  con- 

ventional circuit,  (4)  no  patent  situation  can 
truthfully  be  said  to  exist  with  respect  to  selenium 
cell  use,  and  (5)  the  cost  of  a  selenium  cell  is 
but  $5;  contrast  this  to  the  present  price  range 
of  photo  electric  cells,  not  forgetting  the  "break- 

age" factor  of  the  latter. 
Selenium  cells  oresent  so  many  interesting 

possibilities  with  respect  to  their  use  in  sound 
motion  picture  work  that  we  have  resolved  to 
oresent  soon  in  these  columns  a  symposium  on 
the  matters  discussed  above. 



April,   1930 The  Motion  Picture  Projectionist 
23 

Some  Characteristics  of  Sound 
The  following  brief  explanation  sets 
forth  laws  and  theories  governing  the 
recording  and  reproduction  of  sound 
— what  sound  is,  how  it  acts  on  the 

human  ear,  the  receptive  qualities  of 

the  latter,  the  "frequency"  range,  and 
difficulties  in  recording  and  repro- 
duction. 

ALL  sounds  are  vibrations.  Wha
t 

seems  to  the  human  ear  to  be 
a  note  of  a  certain  pitch,  tone 

and  timbre,  is  nothing  but  a  complex 
series  of  vibrations  transmitted 

through  the  air  to  the  ear  drum. 
These  vibrations  can  actually  be  seen 
photographed  in  black  and  white  on 
the  sound  track  of  a  sound  film;  they 
can  be  felt  by  placing  the  hand  on 
the  diaphragm  of  a  loud  speaker. 
The  vibrations  which  affect  the  ear 
drum  are  termed  audible  vibrations 

and  range  from  about  20  per  second 
to  20,000  per  second.  (In  ordinary 
recording  practice  the  range  does  not 
run  quite  as  low  nor  as  high  as  this.) 
What  we  call  a  low  note  is  a  slow 

vibration  of  the  ear  drum.  A  high 
note  is  a  rapid  vibration  of  the  ear 
drum.  When  hearing  a  sound,  the  ear 
drum  is  actually  vibrating  in  unison 
with  the  sound  source.  Electrical  and 
acoustical  engineers  call  these  vibra- 

tions "sound  frequencies."  A  fre- 
quency of  1,000  applies  to  a  sound 

having  1,000  vibrations  per  second. 
The  ear  can  detect  frequencies  from 
20  to  20,000  but  not  with  the  same 
degree  of  sensitivity  for  the  entire 
range.  The  ear  is  most  sensitive  to 
frequencies  between  550  to  4,000. 

If  two  notes  are  produced  at  the 
same  time — say,  one  of  about  150  fre- 

quencies and  another  of  1,000  fre- 
quencies— it  will  be  noticed  that  the 

low  note  has  a  masking  effect  and 
drowns  out  the  high  note.  It  is  an 
accepted  fact  that  most  low  pitched 
notes  have  a  masking  effect  over  the 
high  tones.  This  is  proven  in  the 
laboratory  with  two  tuning  forks  of 
a  different  pitch.  The  higher  pitch 
tuning  fork  becomes  inaudible  when 
the  low  pitched  one  is  vibrating. 

When  experimenting  with  a  fre- 
quency selector  it  is  found  that  the 

energy  and  volume  of  speech  is  located 
in  the  lower  frequencies  from  20  to 
1,000,  but  the  characteristics  neces- 

sary   to    proper    pronunciation     and 

articulation  are  located  in  the  hig-her 
frequencies,  1,000  and  up.  In  other 
words,  without  the  high  frequencies 
it  is  impossible  to  reproduce  clear, 
distinct  speech.  Music  is  easier  to 
reproduce  because  the  frequencies  are 
not  as  complicated  and  the  range  for 
most  instruments  is  from  about  16 

to  4,000  frequencies.  The  low  fre- 
quencies give  the  volume  and  timbre, 

the  higher  frequencies  the  brilliance 
and  overtones. 

Pronunciation  of  English  entails 
the  use  of  about  40  different  sounds 

located  in  different  parts  of  the  fre- 
quency range,  or  from  about  30  to 

9,000  frequencies.  The  voiced  sounds 
are  produced  by  the  vocal  cords  in  the 
larynx  and  they  possess  most  of  the 
energy  and  volume  of  speech.  Most 
of  these  sounds  are  located  in  the 
lower  register.  The  unvoiced  sounds 

like  p,  k,  t,  f,  s,  ch,  th,  so  called  be- 
cause the  vocal  cords  take  no  part  in 

their  production,  have  a  hissing  fric- 
tional  nature  and  are  produced  by  the 
flow  of  air  between  the  teeth,  lips  and 
tongue.  Most  of  these  sounds  are 
high  pitched  running  up  to  9,000  fre- 

quencies. They  are  also  much  weaker 
than  the  voiced  sounds.  Some  voiced 
sounds  have  ten  thousand  times  more 
energy  than  unvoiced  sounds.  As 
stated  previously,  these  higher  pitched 
unvoiced  sounds  are  absolutely  neces- 

sary to  the  distinct  rendition  of  speech. 
All  these  factors  combine  to  make 

the  recording  and  reproduction  of 
speech  difficult.  The  recording  engi- 

neer has  three  major  problems  to 
meet.  These  three  problems  are  based 
on  the  following  propositions: 

(1)  The  sensitivity  of  the  ear  de- 
creases very  rapidly  over  4,000  vibra- 

tions. 

(2)  The  high  frequencies  in  speech 
are  initially  much  fainter  than  are 
the  lower  frequencies. 

(3)  The  high  frequencies  are  sub- 
dued and  drowned  out  by  the  masking 

effect  of  the  lows. 
The   highs   also   suffer  losses    from 
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Cross-section   of  the  ear  canal,  show- 
ing its  complex  structure 

various  other  incidental  causes.  Due 
to  the  beam  effect  the  microphone  will 

not  pick  up  the  high  frequencies  suc- 
cessfully unless  the  speaker  faces  the 

microphone.  The  period  of  reverbera- 
tion of  the  set  favors  the  low  fre- 

quencies. The  microphone  also  has  a 
tendency  to  favor  the  lows  if  it  is 
located  near  draperies,  padded  walls, 
and  other  absorbent  material.  As  a 

result,  the  recording  engineer  at- 
tempts to  make  a  compromise  to 

please  the  majority;  and  it  is  inevita- 
ble that  every  studio  staff  should 

have  slight  differences  of  opinion  as 
to  how  best  to  please  the  majority. 
We  must  also  remember  that 

"duping"  from  film  to  disc  and  from 
disc  to  disc  is  responsible  for  a  large 
percentage  of  frequency  losses.  The 
recording  engineer  turns  to  selector 
and  rejector  circuits  for  a  solution  of 
his  problems — to  attenuate  unwanted 
frequencies  and  to  accentuate  and 
emphasize   the    desirable   frequencies. 

In  the  theatre  another  series  of 
troubles  arise.  Every  theatre  has  a 
different  resonance.  Every  make  of 

pick-up,  fader,  amplifier  and  speaker 
has  a  different  frequency  response. 
The  capacity  of  the  lines  running  be- 

tween the  above  units  has  an  effect  on 
reproduction.  Recordings  which  re- 

produce splendidly  in  one  theatre  are 
"duds"  in  another,  owing  to  these 
varying  conditions. 

The  studios  have  gone  far  along 
the  way  of  correcting  most  of  the  ills 
of  sound  recording  by  utilizing  such 
aids  as  frequency  selectors,  etc.,  but 
the  needs  of  the  theatre  with  respect 
to  improved  reproduction  seem  to 
have  been  overlooked.  That  which 
has  been  of  such  great  aid  in  studio 
practice  might  well  be  employed  to 
do  the  same  work  in  reproduction. 
Sound  in  theatres  requires  more  bril- 

liance and  depth,  a  more  natural  and 

pleasing  tone. 
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Voltage  and  Power  Amplifiers 
I.  RCA  Photophone  System 

BOTH  the  voltage  an
d  power 

amplifiers  used  in  RCA  Photo- 
phone  equipment  are  of  the 

type  known  as  push-pull  amplifiers. 
The  reason  for  the  use  of  such  a  term 

as  "push-pull"  when  applied  to  an 
amplifier  will  become  apparent  after 
its  action  has  been  explained.  Two 
amplifier  tubes  are  used  in  each  stage 
of  amplification  and  are  connected  so 
that  each  tube  aids  the  other  in 

amplifying  the  electrical  impulses  to 
be  passed  on  to  the  next  stage.  A 
current  is  induced  in  a  coil  of  wire 

when  magnetic  lines  of  force  are 
passed  through  it.  The  direction  of 
this  current  depends  on  the  polarity 

of  these  lines  of  force  and  the  direc- 
tion which  they  are  moved  past  the 

coil.  If  either  the  polarity  or  the 
direction  of  motion  is  reversed,  the 
direction  of  the  induced  current  will 

be  reversed.  If  both  the  polarity  and 
the  direction  of  motion  be  reversed 

at  the  same  time,  the  direction  of 
the  current  will  remain  the  same  as 

before.  It  is  upon  these  facts  that 

the  action  of  the  push-pull  amplifier  is 
based. 

As  further  explanation  of  the  above 

statement,  it  may  be  said  that  an  in- 
creasing current  in  the  primary  of  a 

transformer  causes  an  expansion  of 

the  magnetic  lines  of  force  and  in- 
duces a  current  in  the  secondary,  and 

also  that  a  decreasing  current  in  the 

primary  causes  a  collapse  or  "shrink- 
age" of  the  lines  of  force  which  in- 

duces a  current  in  the  secondary  in 
the  opposite  direction.  If,  however, 
the  direction  of  the  current  in  the 

primary  be  reversed,  the  polarity  of 
the  lines  of  force  would  be  reversed 
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Fig.  2.     Elementary  diagram  illustrating  full-wave  rectifier 

and  an  increasing  current  will  induce 
the  current  in  the  secondary  in  the 
same  direction  as  a  decreasing 

primary  current  before  the  reversal. 

Input  Transformer 

The  input  transformer  of  a  push- 
pull  amplifier  has  what  is  called 

a  "split"  secondary;  that  is,  the 
secondary  has  a  connection  brought 
out  from  its  electrical  center. 

(Fig.  1.)  This  lead  is  connected 

to  the  grid  ("C")  battery,  and  the 
two  ends  of  the  secondary  are  con- 

nected to  the  grids  of  two  amplifier 
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Fig.     1.       Elementary 

diagram  showing  push- 

pull  amplifier 
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tubes.  These  grids  are  kept  at  a  cer- 

tain negative  value  by  the  "C"  bat- 
tery. When  an  alternating  current  is 

fed  into  the  primary  of  an  input 

transformer,  the  action  of  the  trans- 
former is  such  as  to  render  the  grid 

of  tube  No.  1  less  negative  when  the 
grid  of  tube  No.  2  is  made  more 
negative,  and  vice  versa.  This  causes 
the  plate  current  of  tube  No.  1  to 
increase  when  the  plate  current  of 
tube  No.  2  decreases,  and  the  reverse 
is  also  true.  The  plate  current  of 
the  two  tubes  comes  from  the  plate 

("B")  battery  into  the  "split"  pri- 
mary of  the  output  transformer  at 

its  mid-connection.  Here  the  current 
divides,  and  half  of  it  flows  upwards 
into  tube  No.  1  while  the  other  half 

flows  downward  into  tube  No.  2,  which 
tends  to  produce  magnetic  lines  of 
force  around  the  two  halves  of  the 

primary  in  opposite  directions. 
Since  the  magnetizing  effects  of  the 

two  halves  of  the  primary  are  equal 

and  opposite  and  therefore  neutralize 
one  another,  no  lines  are  actually 

produced. Plate    Current 

When  the  plate  current  of  tube 
No.  1  increases,  the  upper  half  of 

the  primary  coil  tends  to  increase  the 
number  of  lines  of  force  in  one  direc- 

tion and  the  decreasing  plate  cur- 
rent of  tube  No.  2  causes  the  lower 

half  of  the  primary  winding  to  de- 
crease its  strength  in  the  opposite 

direction.  This  action  results  in  an 
increase  in  the  number  of  lines 

through  the  secondary  coil,  this  in- 
crease is  just  twice  what  the  increase 
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Fig.  3.     Isometric  view  of  voltage  amplifier  unit 

would  have  been  if  there  were  only 
one  coil. 
To  explain  this  action  in  other 

words,  suppose  each  coil  has  a  ten- 
dency to  produce  100  lines  through 

the  secondary,  but  since  they  are  in 
opposite  directions,  there  are  no  lines 
present.  If  an  increasing  current  in 
the  upper  half  of  the  primary  tends 
to  increase  the  lines  by  10  and  a  de- 

creasing current  in  the  lower  half 
tends  to  decrease  the  lines  by  10  in 
the  opposite  direction,  the  total 
change  will  be  20  lines  in  the  direc- 

tion of  the  increasing  (upper)  coil. 
If  only  one  tube  with  a  single  trans- 

former were  used  the  change  in  flux, 
or  the  change  in  the  number  of  lines, 
would  be  10,  and  10  only,  while  the 
use  of  the  two  tubes  assisting  one 
another  makes  a  change  of  20  lines. 
The  action  of  these  20  lines  in  build- 

ing up  from  0  to  20  produces  a  higher 
voltage  than  could  be  produced  by  an 
increase  of  10  lines  from  100  to  110 
since  twice  as  many  lines  will  move 
through  the  secondary  windings. 

This  action  is  similar  to  that  ob- 
tained when  a  weight  is  transferred 

from  one  pan  of  a  beam  scale  to  the 
other  pan.  It  would  be  seen  that  the 
pan  to  which  a  weight  was  added 
would  be  moved  down  just  twice  as 
fast  if  an  equal  weight  were  taken 
off  the  other  end  at  the  same  time. 

Push-Pull  Amplification 

When  the  grid  of  tube  No.  1  is 
made  more  negative  and  the  grid  of 
tube  No.  2  is  made  less  negative,  the 
same  action  described  above  takes 
place  but  in  the  reverse  direction  and 
the  secondary  voltage  of  the  inter- 

stage (or  output)  transformer  is  re- 
versed. It  would  seem  from  this  dis- 

cussion that  one  push-pull  amplifier 
stage  should  deliver  twice  the  amplifi- 

cation of  a  one  tube  amplifier  stage 
but,  due  to  various  limitations,  such 
is  not  the  case.  A  push-pull  stage 
will  amplify  about  1%  times  as  much 
as  a  single  tube  stage. 

The  action  of  the  push-pull  ampli- 
fier may  be  likened  to  the  operation 

of  a  railway  hand-car  by  two  men. 
When  one  man  pushes  down  on  one 

end  of  the  hand-bar,  the  other  pulls 
up  on  the  opposite  end  and  vice  versa. 
In  types  "A"  and  "B"  (MG)  ampli- 

fiers, several  tubes  are  connected  in 
parallel  on  each  side  of  the  push- 
pull  circuit.  In  other  words,  the  cir- 

cuit is  the  same  but  tubes  No.  1  and 
No.  2  in  the  accompanying  diagram 
would  each  represent  two  or  more 
tubes — but  always  in  equal  number 
on  each  side  of  the  circuit.  The 
action  of  such  an  amplifier  may  be 
represented  as  an  equal  number  of 
men  on  opposite  ends  of  the  hand- 
bar.  Each  side  of  a  push-pull  cir- 

cuit acts  so  as  to  produce  an  amplified 
voltage  in  the  secondary  of  the  output 
transformer  simultaneously  and  in 
the  same  direction. 

One  big  advantage  of  the  push- 
pull  circuit  from  the  projectionist's 
standpoint  is  that  it  will  still  operate 
with  one  tube  in  each  stage  inopera- 

tive, although  it  will  be  necessary  to 
advance  the  volume  control  past  its 
normal  position. 

The  voltage  amplifiers  used  in  some 
-RCA  Photophone  equipments  are 
illustrated  in  Fig.  3.  The  input 
transformer,   which   is   fed   from   the 

projector  fader  on  the  input  control 
panel,  is  located  on  the  extreme 
right.  The  two  tubes  in  the  first 
push-pull  stage  of  amplification  are 
shielded  to  prevent  a  howl  from 
originating  in  the  amplifier,  due  to 
sound  feed-back.  If  the  shield  were 
not  in  place  the  vibration  of  sound 
waves  in  the  air  would  vibrate  these 
two  tubes.  Such  a  vibration  would 
produce  a  disturbance  in  the  electrical 
circuits,  and  consequently,  after  con- 

siderable amplification,  a  howl  from 
the  speakers.  The  other  tubes  do  not 
require  shielding,  since  sufficient 
amplification  of  external  noise  is  not 
obtained  to  create  a  disturbance. 

The  output  transformer  of  the 

voltage  amplifier,  shown  on  the  ex- 
treme left  of  the  diagram  (Fig.  3),  is 

connected  to  the  input  transformer  of 
the  power  amplifiers. 

Power   Amplifier 

A  power  amplifier  of  the  type  used 
with  the  voltage  amplifiers  discussed 
above  is  shown  in  Fig.  4,  and  its 
various  parts  are  clearly  marked. 
The  power  amplifier  is  a  push-pull 
amplifier  similar  to  the  voltage  ampli- 

fier but  using  the  more  powerful 
UX-250  tubes.  This  power  amplifier 
unit  obtains  its  operating  voltages 
from  the  alternating  current  line 
through  a  full  wave  rectifier  circuit 
instead  of  from  batteries,  as  does  the 

voltage  amplifier.  The  full-wave 
rectifier  circuit  uses  UX-281's  which are  different  tubes  from  those  used 
in  the  Tungar  rectifier  but  otherwise 
operation  is  identically  the  same,  ex- 

cept for  the  addition  of  a  "filter"  cir- cuit. 

This  "filter"  circuit  is  so  called  be- 

cause its  purpose  is  to  "filter"  or smooth  out  the  pulsations  in  the  plate 
supply  which  would  inevitably  result 
were  it  not  used.  A  resistor  is  con- 

nected across  the  output  of  the  recti- 
fier circuit  and  the  voltages  used  in 

the  power  amplifier  are  obtained  by 
taking  taps  off  the  resistor.  It  works 
in  the   same  fashion   as  the  potenti- 

Chokc     Coil 

Isometric  view  of  power  amplifier  units 
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ometer  except  that  voltages  are  taken 
off  at  fixed  points  along  the  resistor. 
The  two  UX-250  power  tubes  in  the 
power  amplifier  are  lit  by  current 
from  a  small  secondary  winding,  and 
its  plate  voltage  is  obtained  from  the 
rectifier  circuit.  When  the  pulsating 
direct  current  from  the  rectifier  is  fed 
into  the  filter  circuit  (consisting,  as 
shown  in  Pig.  2,  of  two  condensers, 
and  a  reactor,  otherwise  known  as  a 
choke  coil),  the  reactor  tends  to  pre- 

vent the  direct  current  from  build- 
ing up  to  its  maximum  value  and 

as  a  result  some  of  the  direct  cur- 
rent is  stored  up  in  the  first  con- 

denser. 
When  the  direct  current  begins  to 

fall  off,  the  condenser  discharges  into 
the  choke  coil  and  helps  to  hold  the 
current  to  a  steady  value.  It  cannot 
discharge  back  in  the  other  direction 
because,  as  indicated  previously,  cur- 

rent can  flow  through  the  rectifier 
tube  in  but  one  direction.  The  con- 

denser on  the  opposite  side  of  the 
choke  coil  does  much  the  same  thing. 
When  the  current  tends  to  drop  off 
from  the  filter  circuit  the  charge 
which  this  condenser  has  accumulated 
while  the  current  was  building  up  is 
given  off  through  the  amplifier  cir- 

cuit, since  this  circuit  offers  a  lower 
resistance  to  the  flow  of  current  than 
does  the  reactor. 

It  will  be  noted  that  the  diagram 
of  the  push-pull  amplifier  shown  con- 

tains an  output  transformer  with  two 
connections  at  the  ends  and  one  at  the 
center  of  the  secondary  winding. 
This  is  the  case  where  the  trans- 

former is  to  feed  into  another  push- 
pull  stage.  If  this  is  to  be  the  last 
stage  of  amplification,  and  the  output 
of  this  transformer  is  to  drive  the 
speakers,  as  is  the  case  in  the  power 
amplifier,  the  output  transformer 
secondary  will  not  contain  the  center 
connection.  In  like  manner,  if  the 
input  transformer  is  connected  from 
a  preceding  push-pull  stage,  its  pri- 

mary will  have  a  center  tap,  which  is 

not  indicated  in  the  diagram.  These 
diagrams  are  not  the  same  as  the  cir- 

cuits used  in  the  RCA  voltage  and 
power  amplifiers  or  the  rectifiers,  but, 
although  the  wiring  is  different,  the 
principles  of  operation  are  the  same. 
The  circuits  actually  used  have  been 
much  refined  by  the  addition  of  a 
number  of  small  parts  in  various 
places  in  the  circuit  which  if  included 
in  the  accompanying  diagrams  would 
only  serve  to  confuse  the  present  dis- 
cussion. 

In  normal  operation  practically  no 
current  flows  in  the  grid  circuit  of  an 
amplifier  tube  and  therefore  the  chief 
requirement  to  be  met  by  the  ampli- 

fier stages  preceding  the  tube  is  that 
the  voltage  of  the  electrical  pulsations 

must  be  "stepped  up"  sufficiently  to 
operate  the  tube  efficiently.  The 
voltage  amplifier  is  used  to  increase 
the  voltage  of  the  incoming  electrical 
pulsations  to  the  proper  value  to 
operate  a  power  amplifier.  The 
power  amplifier  tube  and  its  asso- 

ciated output  transformer  are  "heavy 
duty"  in  the  sense  that  they  must  be 
capable  of  delivering  sufficient  power 
to  operate  the  loudspeakers  connected 
to  them. 

In  the  power  amplifier  unit,  in 
addition  to  the  tune  rectifier  circuit, 
is  contained  a  rectifier  circuit  made 
up  of  a  number  of  metal  discs 
chemically  treated  so  that  current  can 
pass  from  one  disc  to  another  in  but 
one  direction.  This  is  what  is  known 

as  a  "Rectox"  unit.  Such  a  rectifier 
is  not  sufficiently  good  for  supplying 
the  plate  voltage  of  amplifier  tubes 
as  compared  to  the  UX-281s.  How- 

ever, they  will  supply  a  much  greater 
rectified  current  than  will  the  tubes 
and  are  therefore  used  to  supply  the 
field  current  to  the  loudspeakers.  The 

chief  advantage  of  the  "Rectox" 
units,  aside  from  their  current  carry- 

ing capacity,  is  that  they  do  not  re- 
quire regular  replacement.  Unlike  a 

tube,  they  will  last  almost  indefinitely 
when  properly  used. 

Is  the  P.  E.  Cell  a  Fire  Hazard? 
By  Samuel  Wein 

WE  HAVE  been  advised  that  one 
of  the  larger  sound  picture 

companies  has  listed  the  photo  elec- 
tric cell  as  a  "fire  hazard,"  accom- 

panying the  listing  with  the  informa- 
tion that  the  cell  has  been  known  to 

"explode  if  wet."  One  correspondent 
asks  if  this  information  is  "wet." 
We  do  not  believe  that  the  company 
referred  to  marks  the  cell  package 
with  the  information  that  the  con- 

tents are  explosive  but  rather  passes 
the  statement  along  merely  as  a  point 
of  general  information.  We  might 
say  at  the  outset  that  such  informa- 

tion is  in  some  measure  true  but  not 
to  such  an  extent  as  to  cause  alarm. 

It  will  be  recalled  that  in  the  series 
of  articles  which  appeared  in  these 
columns  over  a  period  of  several 
months  the  photo  electric  cell  was 
said  to  consist  of  a  highly  evacuated 

glass  bulb,  the  inner  surface  of 
which  is  coated  with  a  thin  and  homo- 

genous film  of  alkali  metal,  e.  g., 
sodium,  potassium,  caesium,  etc.  This 
film  of  alkali  metal  is  deposited  on 
the  walls  of  the  bulb  by  distillation 
while  the  tube  is  under  vacuum. 
These  alkali  metals  are  readily 

oxidized  when  exposed  to  the  air. 
Were  we  to  take  a  piece  of  alkali 
metal  and  allow  a  drop  of  water  to 
fall  on  it,  the  metal  would  imme- 

diately burst  into  flames.  This  is 
due  to  the  fact  that  the  metal  oxidizes 
so  quickly  and  liberates  hydrogen; 
and  the  affinity  of  hydrogen  for  oxy- 

gen is  so  great  in  its  chemical  com- 
bination that  the  hydrogen  is  ignited. 

Were  the  liberated  gases  to  be  con- 
fined there  would  occur  a  serious  ex- 

plosion, the  intensity  of  which  would 
depend   directly  upon  the   amount  of 

alkali  metal  used  in  the  experiment. 
However,  the  amount  of  alkali  metal 
distilled  in  the  highly  evacuated  cell 

bulb  is  very  small,  and  the  "fire 
hazard"  is  reduced  to  an  almost  in- 

considerable minimum.  We  find  our- 
selves hard  pressed  to  account  for 

the  presence  of  any  great  quantities 
of  water  in  the  projector  sound  head. 

One  possible  source  of  difficulty  lies 
in  the  chance  that  a  certain  photo 
electric  cell  might  be  what  is  tech- 

nically known  as  a  "slow  leaker," 
which  term  is  applied  to  cells  which 
have  a  minute  crack  in  the  glass  bulb, 
thus  permitting  the  slow  seepage  of 
air  into  the  bulb.  Under  such  con- 

ditions the  alkali  metal  oxidizes  very 
slowly,  making  the  cell  unfit  for 
further  use.  This  loss  of  efficiency 
by  the  cell  is  indicated  by  its 
changed  physical  appearance. 

On  the  other  hand,  should  the  cell 
drop  on  the  floor  and  break,  it  will 
immediately  ignite  with  a  slight  flame 
which  will  extinguish  itself  almost 
immediately. 

Some  photo  electric  cells  are  filled 

with  a  trace  of  an  "inert  gas,"  such 
as  neon,  argon,  helium,  etc.  These 
gases  are,  as  the  name  implies,  inert 
and  therefore  are  not  combustible. 
It  is  possible  that  if  a  large  number 
of  cells  were  shipped  together  and 
should  explode  simultaneously,  no 
little  difficulty  would  ensue,  but  the 
combinatton  of  circumstances  neces- 

sary to  precipitate  such  an  occur- 
rence renders  the  happening  almost 

impossible. 

Patent  Notes 

W .  E.  vs.  Stanley  Company 

Western  Electric  and  Electrical  Re- 
search Products  won  the  first  round 

of  their  suit  against  the  Stanley  Com- 
pany of  America  for  patent  infringe- 
ment, based  upon  the  use  of  allegedly 

infringing  Pacent  equipment  in  some 
of  its  theatres,  when  the  Federal 
Court  for  the  District  of  Delaware  at 
Wilmington  dismissed  the  alternative 
defense  offered  by  the  Stanley  Com- 

pany on  March  5. 
In  its  reply  to  the  filing  of  the  suit 

by  Western  Electric,  the  Stanley  Com- 
pany set  up  the  usual  defenses  and  in 

addition,  an  alternative  defense.  This 
was  the  alleged  right  to  use  Pacent 
equipment  in  view  of  the  Electrical 
Research  Products'  contract  with  the 
Vitaphone  Corporation,  because  the 
Vitaphone  Corporation  and  the 
Stanley  Company  are  both  subsid- 

iaries of  Warner  Brothers. 
At  the  same  time  the  Warner 

Brothers  and  the  Vitaphone  Corpora- 
tion filed  a  bill  of  complaint  asking 

for  an  injunction  to  forbid  further 
prosecution  of  the  suit  against  the 
Stanley  Company.  The  decision  of 
the  Federal  Court  not  only  dismisses 
this  request  for  an  injunction  but  also 
strikes  out  the  alternative  defense 
offered  by  the  theatre  corporation. 



April,  1930 The  Motion  Picture  Projectionist 27 

Grandeur 
Wide  Film 

System 
A!
 

By   R.   H. McCULLOUGH 

Fox  West Supervisor   of   Projection 
Coast    Theatres 

FOLLOWING  its  premiere 
 in  New 

York  City,  Grandeur,  latest  mo- 
tion picture  projection  engineer- 

ing marvel,  has  been  introduced  on 
the  West  Coast  at  the  Fox  Carthay 
Circle  Theatre  in  Los  Angeles  by 
Fox  West  Coast  Theatres.  Grandeur 
is  the  result  of  joint  development 

work  by  the  Fox  Film  Company  and 
the  International  Projector  Corp.,  en- 

gineering work  being  done  by  both 
companies  on  production  and  repro- 

duction, respectively.  As  with  sound 
film,  Fox  leads  the  wide  film  proces- 

sion. The  Carthay  Circle  installation, 

while  following  the  New  York  show- 
ing, may  be  regarded  as  the  first 

permanent  installation  of  Grandeur 
equipment,  the  New  York  showing 
being  in  the  nature  of  a  trial  run  in 
a  house  which  may  not  be  regarded  as 
a  regular  motion  picture  theatre. 
Even  the  installation  in  the  Roxy 
Theatre  in  New  York  is  not  a  com- 

plete Grandeur  projection  room. 
Several  other  film  companies  have 

plans  for  wide  film,  but  with  the  ex- 

S  I  stood  in  the  projection  room  of  the  Carthay  Circle 
Theatre  in  Los  Angeles  and  watched  the  first  presenta- 

tion of  Grandeur  wide  film  I  was  filled  with  misgivings  akin 
to  those  I  experienced  when  sound  pictures  first  were  shown. 

There  before  me  were 
the  marvelous  wide  film 
mechanisms  purring 

away  —  charting  another 
milestone  passed  by  the 
industry.  There  was  the 
projection  staff,  alert, 
confident,  sure-handed  in 
their  work.  But  what  of 
the  other  men  throughout 
the  country?  Would  wide 

film  presage  another  tech- nical debacle  similar  to 
that  precipitated  by  the 
introduction  of  sound? 
Would  months  pass  after 
the  installation  of  wide 
film  equipment  before  the 
projectionist  would  know 
the  equipment  thoroughly? 
Would  the  sponsors  of  the 

various  systems  be  in  accord  on  standards? 
There  is  only  one  sensible  way  to  dispel  these  fears.  Let 

there  be  standardization  of  wide  film  equipment — let  the  bars 
be  downed  on  all  information  requisite  to  putting  on  a  good 

show — let's  get  together  and  put  the  show  over  right! 

R.  H.  McCullough 

ception  of  a  few  scattered  private 
demonstrations,  no  further  announce- 

ments have  been  forthcoming  from 
the  several  sponsors.  One  of  the  cry- 

ing needs  of  the  present  with  regard 
to  wide  film  development  is  standard- 

ization. Several  attempts  have  been 
made  to  reconcile  opposing  viewpoints 
on  this  question,  but  nothing  definite 
has  come  of  these  efforts.  Exhibitors 
are  in  doubt  as  to  their  projection 
plans  for  the  future,  and  there  is 
much  harmful  loose  talk  making  the 
rounds. 

Presents    No    New    Problems 
New    theatres    now    being    planned 

have     incorporated     in    their    design 

Fox  Carthay  Circle  (L.  A.),  projection  room.    The  installation,  which  includes  three 
Grandeur  and  two  standard  projectors,  was  supervised   by  R.  H.  McCullough 

ample  allowance  for  wide  film — all 
new  theatres,  in  fact.  These  changes 
are  in  the  main  confined  to  the  pro- 

jection room  and  the  proscenium  arch. 
Grandeur  installations,  contrary  to 
popular  opinion,  present  no  problems 
which  have  not  been  met  and  solved 
in  ordinary  room  installations. 
There  are  no  secrets  about  the 

Grandeur  projector — or,  at  least* 
there  should  not  be,  insofar  as  the 
projectionist  is  concerned.  Many  pro- 

jectionists are  under  the  impression 
that  Grandeur  is  similar  to  the  so- 
called  magnascope,  which,  as  its  name 
implies,  is  merely  magnification. 
Grandeur  is  not  magnification,  but 
succeeds  in  giving  a  greater  scope 
with  more  perspective  to  the  picture. 
Projection  problems  are  the  same 
with  Grandeur  as  with  standard 
equipment,  except,  of  course,  the 
necessity  for  increased  care  and 
watchfulness  requisite  of  any  new  de- 

velopment. This  fact  has  been  set 
forth  previously  in  these  columns  by 
James  J.  Finn. 
Grandeur  film  is  70  millimeters 

wide,  which  is  twice  the  size  of 
standard  film.  The  photographic  size 
is  1.890  x  .901.  The  width  of  the 
sound  track  is  240  mills.  Grandeur 
film  magazines  accommodate  a  16 
inch  reel  which  holds  2,000  feet  of 
film.  Additional  rewinds  and  film 
storage  cabinets  are  necessary  with 
Grandeur  installations. 

Grandeur   Mechanism 

Grandeur  projector  mechanism  is 
similar  to  that  of  the  new  Super 
Simplex,  which  has  been  described  in 
detail  in  these  columns.  The  only  ex- 

ception is  that  Grandeur  mechanism 
parts  are  of  much  heavier  construc- 

tion. The  film  trap  and  film  gate  on 
Grandeur   is   curved   outward   toward 
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Grandeur  mechanism.  Note  how  the 

film  trap  and  film  gate  curves  to  the 
aperature,  thus  eliminating  buckling. 
The  reproducing  mechanism  is  directly 

below  the   film    gate 

the  aperture.  The  aperture  plate  is 
installed  in  a  permanent  manner.  The 
projection  aperture  size  is  1.768  x 
.885.  The  curving  of  the  film  trap 
and  film  gate  eliminates  the  possibility 
of  buckling,  which  would  present 
serious  difficulties  otherwise.  The  film 
is  held  in  a  perfectly  flat  focal  plane 
at  the  aperture  at  all  times. 

Projection    Details 

A  revolving  shutter  is  installed  be- 
tween the  light  source  and  aperture, 

which  reduces  the  heat  on  the  film 
considerably.  It  is  necessary  to  use 
High  Intensity  lamps  with  200 
amperes  at  the  projector  arc.  It  is 
interesting  to  note  that  with  this 
amount  of  illumination  passing 

through  the  film,  that  the  latter  re- 
mains at  almost  the  same  tempera- 

ture as  before  passing  through  the 
projector.  The  position  and  rotation 
of  the  revolving  shutter  creates  a  cir- 

culation of  air  at  the  aperture  which 
assists  in  reducing  the  heat  at  this 
point.  This  is  a  notable  engineering 
achievement. 

With  "Happy  Days,"  first  Grandeur 
picture,  projector  speed  was  ninety 
feet  per  minute.  Each  foot  of  film 
has  thirteen  frames,  and  the  sprocket 
perforations  are,  of  course,  much 
wider  than  35  millimeter  film.  The 
sound  reproducing  mechanism  is 
similar  to  the  present  equipment,  with 
the  exception  that  the  film  passes 
from  the  intermittent  sprocket  to  the 
sound  mechanism  over  a  roller  instead 

of  passing  to  a  take-up  sprocket  and 

then  to  the  sound  mechanism.  A  hold- 
back sprocket  is  installed  between  the 

take-up  magazine  and  the  sound  unit 
sprocket.  This  eliminates  flutter, 
which  is  caused  by  uneven  take-up 
reels.  Flutter  is  eliminated  with 
Grandeur  sound  reproducing  me- 
chanism. 

The  Grandeur  projector  must  be 
threaded  with  extreme  care  and 
accuracy.  A  length  of  film,  equal  to 
11%  frames,  or  10%  inches  between 
the  center  of  the  projector  aperture 
and  the  center  of  the  aperture  in  the 
reproducing  mechanism,  is  necessary 
for  perfect  reproduction. 

Optical    System 
The  lens  assembly  and  aperture 

used  in  the  reproducing  mechanism  is 
of  proportionate  size  to  cover  the 
width  of  the  sound  track.  The  re- 

producing lamp,  or  exciting  lamp,  is 
provided  with  a  much  wider  filament 
than  is  used  ordinarily.  This  lamp 
operates  at  8  volts,  4  amperes.  The 
width  of  the  reproducing  aperture  is 
220  mills.  The  light  from  the  sound 
track  is  collected  by  a  W.  E.  2-A 
photo  electric  cell.  The  photo  electric 
cell  amplifier  is  not  attached  to  the 
projector  mechanism  but  is  installed 
upon  brackets  near  and  in  front  of 

the  p.e.  cell  compartment.  Installa- 
tion was  made  in  this  manner  to 

eliminate  vibration,  which  emanates 
in  the  projector  and  which  on  many 
occasions  is  carried  through  the  entire 
reproducing  system. 

The  Grandeur  optical  system  is  of 
the  utmost  importance  because  of  the 
shape  of  the  aperture.  Both  front 
and  rear  condensers  have  a  cylindrical 
surface  on  the  piano  side  to  prevent 
light  loss.  These  condenser  lenses 
make    it    possible    to    secure    a    spot 

similar  in  proportion  to  the  aperture 
size.  The  objective  lenses  used  are 
of  special  design. 

The  projection  angle  at  the  Carthay 
Circle  Theatre  is  23  degrees.  It  was 
found  necessary  to  install  special 
glass  prisms  in  front  of  each  objective 
lens,  so  as  to  eliminate  any  vertical 
distortion.  These  prisms  are  adjust- 

able, so  that  objects  may  be  adjusted 
in  height  to  eliminate  such  distortion. 
This  theatre  is  100  feet  wide,  yet 
every  seat  enables  clear  vision  of  the 
picture  without  distortion.  The  same 
type  of  screen — but  larger,  of  course 
— is  used  with  Grandeur  as  with  other 
sound  installations.  The  addition  of 
an  extra  horn  is  necessary  because  of 
the  greater  picture  width,  and  adjust- 

ment of  these  horns  is  also  necessary 
to  insure  the  proper  illusion  with  re- 

spect to  natural  sound  from  the  screen 
objects. 

Screen   Mounting 

The  Carthay  Circle  Theatre  install- 
ation includes  three  Grandeur  pro- 

jectors and  two  standard  projectors. 
The  present  standard-size  picture  is 
first  shown  and  is  followed  by 
Grandeur.  This  enables  the  audience 
to  draw  a  contrast  between  the  re- 

spective sizes. 
The  screen  is  equipped  with  mov- 

able maskings  which  are  manipulated 
from  the  side  of  the  screen.  The  best 
illusion  with  Grandeur  projection  is 
secured  by  having  the  picture  as  close 
to  the  proscenium  arch  as  possible, 

without  affecting  the  patrons'  view 
from  the  front  rows,  as  the  range  of 
human  vision  cannot  possibly  take  in 
so  much  width  at  such  short  range, 
Grandeur  screen  installations  should 
be  made  as  close  to  the  floor  as 
possible,  to  enhance  the  illusion  of  a 

stage  presentation. 

Side  view  of  Grandeur  projector  mechanism.     Note  the  prisms  which  are  mounted 
in  front  of  mechanism.     The  projection  angle  is  23  degrees  and  vertical  distortion 

is  eliminated  by  the  use  of  these  prisms 
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Vacuum  Tube  Amplifiers 
A — Action  of  Audio  Transformers B- — Operation  of  Amplifier  Tubes 

IT  is  a  well-known  fact  that  a  steel 
bar  magnet  will  attract  other 
iron  particles  to  it.  If  iron  filings 

are  sprinkled  over  the  surface  of  a 
paper  which  is  laid  on  top  of  a  mag- 

net, they  will  very  definitely  arrange 
themselves  in  a  peculiar  pattern. 
This  pattern  is  known  as  the  magnetic 
field,  and  seems  to  be  made  up  of  a 
number  of  lines  extending  in  closed 
loops  of  ever  increasing  diameter 
from  one  pole  of  the  magnet  to  the 
other  pole  of  the  magnet.  The  same 
effect  occurs  whenever  an  electric 
current  flows  in  a  wire,  and  there  is  a 
magnetic  field  around  this  wire.  This 
action  makes  possible  the  action  of 
any  electro-magnetic  instrument,  such 
as  telephones,  telegraphs,  meters — in 
fact,  almost  any  electrical  apparatus 
with  which  we  are  familiar  today. 

If  the  current  in  the  wire  is  steady, 
the  magnetic  field  about  it  will  be 
steady;  but  if  the  current  varies,  the 
magnetic  field  about  it  will  vary  in 
strength  in  direct  proportion  to  the 
change  in  the  current,  within  certain 
limiting  features  which  will  not  be 
discussed  here.  In  effect,  it  seems 
that  these  magnetic  lines  start  from 
the  center  of  the  wire  and  gradually 
expand  as  the  current  is  increased. 
When  the  current  decreases,  the  lines 
seem  to  contract  towards  the  wire  and 
disappear  inside  of  it  as  the  current 
dies  out. 

Transformer  Action 

The  reverse  of  the  above  phe- 
nomenon is  also  true:  that  is,  if  a 

closed  loop  of  wire  be  moved  through 
a  magnetic  field,  the  magnetic  field 
will  produce  in  the  wire  a  current  of 
electricity.  These  two  effects  are 
directly  responsible  for  the  action  of 
a  transformer.  If  we  mount  two  coils 
on  the  same  iron  core,  and  pass  an 
alternating  current  through  one  of 
them,  it  will  have  built  up  around  it 
a  varying  magnetic  field.  The  loops 
will  be  opening  and  closing  rapidly  in 
accordance  with  the  increase  and  de- 

crease of  current  in  the  coil.  This 
will  produce  a  varying  magnetic  field 
through  the  second  coil,  thereby  pro- 

ducing in  it  a  current  of  electricity,  if 
its  terminals  are  connected  together, 

osiD, 
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Conventional  vacuum  tube  symbol 

either   directly   or  through   some  ex- 
ternal circuit. 

An  iron  core  is  used  so  as  to  make 
it  easier  to  pass  the  variations  in 
magnetic  flux  from  one  coil  to  an- 

other. The  amount  of  the  electrical 
pressure  or  voltage  obtainable  from 
the  second  winding  (secondary,  as  it 
is  called),  depends  upon  the  number 
of  turns  of  wire  in  it  with  respect  to 
the  number  of  turns  of  wire  in  the 
first  coil    (primary  winding).     If  the 

winding  from  which  we  are  drawing 
current,  which  is  always  called  the 
secondary  winding,  has  twice  as 
many  turns  of  wire  upon  it  as  the 
primary  winding,  the  secondary  volt- 

age will  be  twice  that  of  the  primary 
voltage.  If  the  secondary  winding 
has  three  times  as  many  turns  as  the 
primary,  three  times  the  voltage  of 
the  primary  will  be  available  at  the 
secondary  terminals,  and  so  on. 

If  into  the  primary  of  a  trans- 
former an  alternating  current  is  fed, 

and  the  secondary  of  this  transformer 
feeds  into  a  three-element  vacuum 
tube  between  grid  and  filament,  and 
another  transformer  is  connected  in 
series  with  the  plate  circuit  of  that 
tube,  it  will  be  possible  to  get  out  of 
the  secondary  of  the  second  trans- 

former a  much  greater  amount  of 
power  than  was  put  into  the  first 
transformer.  To  understand  how  this 
is  possible,  we  must  return  again  to 
a   consideration  of  the  vacuum  tube. 

Operation  of  the  Amplifier  Tube 
It  will  be  remembered  that  one  type 

of  vacuum  tube  contains  but  two  ele- 
ments— the  filament  and  the  plate — 

and  that  it  is  possible  to  pass  current 
through  such  a  tube  in  but  one  direc- 

tion, that  is,  from  the  plate  to  the 
filament.  Fig.  1  (a)  ;  and  Fig.  2.  A 
special  hook-up,  using  two  of  these 
tubes,  makes  it  possible  to  change 
alternating  current  to  a  pulsating  di- 

rect current.  We  do  not  get  as  much 
power  available  at  the  terminals  of 
this  rectifier  as  is  put  into  it,  how- 

ever, because  of  the  fact  that  the  tube 
itself  and  its  associated  apparatus  all 
have  resistance,  which  cuts  down  the 
voltage  available  at  the  output. 

Amplifier  tubes  used  in  sound  pic- 
ture work  contain  three  elements — a 

filament,  a  grid,  and  a  plate  (Fig.  3.) 
The  additional  element,  the  grid,  is 
placed  in  the  space  between  the  fila- 

ment and  the  plate,  and  much  nearer 
the  filament  than  it  is  to  the  plate. 
The  grid  is  composed  of  a  mesh  of 
fine  wires  with  considerable  space  be- 

tween them.  Unlike  the  plate,  the 
grid  is  kept  negative  at  all  times,  so 

that  no  current  may  flow  from  it  to 
the  filament,  or  vice  versa,  for  that 
matter.  This  negative  grid  tends  to 
prevent  electrons  from  being  emitted 
from  the  filament  to  the  plate,  since  it 
repels  most  of  the  electrons  back 
towards  the  filament. 

In  order  to  balance  this  effect,  the 
plate  voltage  is  made  rather  high,  so 
it  still  attracts  a  considerable  number 
of  the  electrons  past  the  grid  in  spite 
of  its  negative  potential.  However,  if 
the  negative  charge  on  the  grid  is  in- 

creased, the  plate  current  will  be  de- 
creased; and  if  the  negative  charge 

on  the  grid  is  decreased,  the  plate 
current  will  increase. 

Thus,  if  an  alternating  current  is 
impressed  upon  the  grid  of  the 
vacuum  tube,  the  plate  current  of  that 
tube  will  vary  in  exact  accordance 
with  the  variation  in  grid  voltage. 
The  advantage  of  this  action  is  that 
the  power  in  the  plate  circuit  may  be 
supplied  from  a  battery  or  from 
some  other  source  in  quite  large 
quantities,  and  the  grid  voltage  is 
simply  used  to  control  the  action  of 

DOTS  REPRESENT  ELECTRONS. 

£LECTRON  ELOW-  ■ 

Figure  1 
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this  external  power  in  the  plate  cir- 
cuit. 

The  grid,  being  much  nearer  the 
filament  than  the  plate,  has  a  much 
greater  control  over  the  action  of  the 
electrons.  Very  small  changes  in  the 
grid  voltage,  therefore,  have  a  very 
great  effect  on  the  plate  current.  It 
is  due  to  this  fact  that  the  tube  in  it- 

self acts  as  an  amplifier,  since  a  small 
voltage  can  be  fed  into  it,  and  a  large 
amount  of  power  be  drawn  from  the 
plate  circuit. 

Grid    Voltage 

The  addition  of  the  grid  in  the 
vacuum  tube  has  no  effect  whatever 
on  the  characteristic  of  the  tube  as  a 
rectifier,  until  a  voltage  is  applied  to 
this  grid.  Fig  1  (c).  If  the  grid  is 
negative,  Fig.  1  (e),  it  reduces  the 

plate  current;  if  positive,  it  increases 

it.  Fig.  1  (d).  When  the  grid  volt- 
age is  varied  from  positive  to  zero, 

and  down  to  negative,  the  change  in 
the  plate  current  is  not  uniform  in 
proportion  to  the  change  in  grid 
voltage.  It  is  for  that  reason  that 
the  grid  is  kept  negative  all  of  the 
time  in  audio  amplifiers,  but  not  so 

negative  as  to  prevent  the  flow  of  cur- 
rent entirely.  Such  a  value  of  nega- 

tive voltage  is  used  that  any  variation 

we  could  get  from  the  audio-trans- 
former in  the  input  circuit  will  not  be 

sufficient  to  cause  distortion  in  the 
output  circuit. 

An    amplifier    circuit    using    trans- 

formers is  shown  in  Figure  4.  The 
secondary  of  the  input  transformer 
has  in  it  more  turns  of  wire  than  are 

contained  in  the  primary,  which  re- 
sults in  a  step-up  or  increase,  of  the 

alternating  current  in  the  secondary 
with  respect  to  that  in  the  primary. 
This  voltage  is  applied  between  the 
grid  and  filament  of  an  amplifier  tube, 
the  action  of  which  gives  an  increased 
amount  of  power  in  the  primary  of 
the  output  transformer.  This  in- 

creased power  is  then  sent  either  to 

a  loudspeaker  for  reproduction  or  into 
the  grid  circuit  of  another  amplifier 
tube  for  further  amplification. 

"Osiso" Projects  Sound  Wave  Graph 

Figure  2 

SCIENCE  has  set  its  stamp  of  ap- proval on  the  popular  acclaim 

awarded  to  five  of  America's  greatest 
musicians — Ernest  Schelling,  Vincent 
Lopez,  Reinald  Werrenrath,  Countess 
Olga  Albani,  and  Toscha  Seidel— and 
has  proved  visually  that  the  public 
ear  for  beautiful  musical  tones  is  in 
these  cases  perfectlj  accurate.  At 
least,  such  was  the  purport  of  part 
of  the  lecture  given  recently  by  Dr. 
William  Braid  White,  Director  of 
Acoustic  Research  of  the  American 
Steel  &  Wire  Company  (subsidiary 
of  the  United  States  Steel  Corpora- 

tion) at  the  Science  Forum  of  the 
New  York  Electrical  Society. 

Dr.  White,  who  has  been  for  the 
last  two  years  studying  the  acoustics 
of  piano  wire,  the  visual  analysis  of 
noise  and  music,  and  the  photograph- 

ing of  characteristic  sound  waves, 
demonstrated  the  results  of  his  work 
to  a  jammed  auditorium,  not  only 
by  showing  sound  photographs  on 
the  stereopticon  screen,  but  by 
actually  having  the  five  artists  listed 
above  appear  on  the  stage  and  give 
visual  examples  of  the  sound  waves 
created  by  their  playing  and  singing. 
He  did  this  by  means  of  the  projec- 

tion osiso,  an  instrument  developed 
recently  by  the  Westinghouse  Electric 
and  Manufacturing  Company  for  such 
work  as  he  and  other  acoustic  engi- 

neers are  doing. 

The  Projection  Osiso 

The  projection  osiso  is  an  ap- 
paratus which  throws  a  straight  line 

of  light  on  a  translucent  screen. 
This  line  can  be  broken  by  the  sound 
waves  into  moving  patterns  which, 

as  they  dance  across  the  screen,  indi- 
cate by  their  size,  rapidity,  and  form 

the  individual  characteristics  of  each 

sound  or  group  of  sounds  registered. 
The  beam  of  a  small  carbon  arc  is 

so  projected  as  to  fall  on  a  tiny  mir- 
ror delicately  supported  upon  knife 

edges  and  connected  with  the  arma- 
ture of  an  electro  magnetic  system. 

A  small  point  of  bright  light  is  re- 
flected from  the  mirror  to  a  revolving 

drum  with  16  mirror  faces.  These 

faces  pick  up  the  light  point  and  re- 
flect it  on  the  translucent  screen  in 

a  series  of  points  moving  horizontally,, 
which  because  of  the  speed  with 
which  they  move  create  the  illusion 
of  a  straight  line  on  the  screen. 
The  magnet  is  activated  by  a  micro- 

phone circuit,  with  two  stages  of 
radio  amplification,  so  that  when 
sound  impulses  impinge  upon  the 

microphone  diaphragm,  these  im- 
pulses are  transformed  into  electric 

currents,  causing  the  magnet  to 
vibrate  the  mirror  in  time  to  the 

sound  wave  variations.  The  infini- 
tesimal vibrations  create  a  conse- 

quent up-and-down  movement  in  the 
reflected  pencil  of  light,  which  trans- 

lates itself  on  the  screen  as  a  wave 
in  the  line — each  sound  or  note  pro- 

ducing a  wave  of  different  physical 
characteristics. 

Noise  as  Scrambled  Music 

Using  this  method  of  picturing  the 
complexities  of  sound  waves,  Dr. 
White  discussed  their  curious  and 
often  confusing  composition,  calling 

attention  to  the  discoveries  of  Pro- 
fessor Dayton  C.  Miller,  pioneer  of 

modern  research  in  musical  acoustics 

and  pointing  out  that  noise  is  nothing 
more  than  a  group  of  pure  musical 

tones  discordantly  or  even  harmoni- 
ously combined,  but  for  too  brief  a 

time  interval.     In  other  words,  if  we 
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31 could  analyze  the  composite  noise  of 
a  vacuum  cleaner  into  its  various 
parts,  we  could  probably  track  down 
some  at  least  of  the  noise-producing 
elements — bearings,  fan,  etc. — and  by 
elimination  processes  reduce  this  up- 

roarious instrument  of  sanitation  to 

a  comparatively  peaceful  and  doubt- 
less also  more  efficient  apparatus. 

The  same  method  can  probably  be 
applied,  in  fact,  to  many  of  the 
present  noisy  manifestations  of  our 

machine  age — "and  civilization  to- 
day," concluded  the  speaker,  "will 

then  stop  driving  itself  crazy  with 
its   own  clatter." 

Interesting  examples  of  the  wrong 
and  right  use  of  the  trained,  pure- 
toned  human  voice  were  given  by 
Reinald  Werrenrath  and  Countess 
Albani.  Mr.  Werrenrath,  in  singing 
some  sustained  notes  before  the 
microphone,  purposely  changed  his 
voice  from  its  usual  full  rich  tone, 
cutting  out  some  of  the  lower  fre- 

quencies; and  then  sang  the  same 
notes  using  his  normal  voice.  The 
sound  waves  on  the  screen  in  the  first 

case  showed  the  sharper,  more  un- 
even, form  of  these  notes;  and  in 

the  latter  case  took  on  an  even  per- 
fection of  line  apparently  exactly  ex- 

pressive of  the  beauty  of  the  voice 
itself.  When  Countess  Albani  sang, 
the  great  difference  of  the  feminine 
voice  from  the  masculine,  due  to  the 
higher  voice  frequencies,  was  clearly 
portrayed  on  the  screen  by  the  wave 
track;  but  because  of  the  richness  of 
the  trained  tone,  the  unmusical  high 
frequencies  were  eliminated,  and 
sound  waves  of  unusual  perfection 
danced  before  the  eyes  of  the  de- 

lighted audience. 

Jazz  vs.  Classical  Pictures 

Ernest  Schelling  played  the  piano 
with  his  usual  brilliance,  the  sound 
waves  of  the  classical  music  forming 
in  a  more  or  less  irregular  pattern 
on  the  osiso  screen;  and  when  Vin- 

cent Lopez,  representing  the  jazz  age, 
gave  an  example  of  his  own  fine 
ability,  the  curious,  repeated  regu- 

larity of  certain  jazz  rhythms  stood 
witness  to  the  fundamental  differ- 

ences between  the  two  schools  of 
music. 

Toscha  Seidel,  on  the  violin,  made 
the  osiso  form  entirely  new  and  un- 

usually beautiful  sound  patterns,  the 
visual    effects    of    this    instrument   in 

Errata 

As  a  result  of 
an  oversight  on 
the  part  of  a 
proofreader,  the name  of  Harry 

Rubin,  Director 
o  f  Projection 
for  Publix  The- 

atres, was  omit- ted from  the 

listing  of  the 

board  of  edi- 
tors which  ap- 

peared in  the 
March  issue. Harry  Rubin  ^ye     r  e  g  r  e  t 

this  oversight,  and  we  hasten  to  add 
that  Mr.  Rubin  is  still  an  active 

member  of  this  paper's  editorial 
staff — so  much  so,  in  fact,  that  he 
will  soon  contribute  the  first  of  a 
series  of  articles  on  projection  based 
on  his  experience  as  director  of  pro- 

jection for  one  of  America's  foremost 
theatre  chains. — The  Editor. 

the  hands  of  a  master  again  bringing 
out  the  unrecognized  possibilities  for 
a  more  intelligent  study  of  music 
and  noise,  opening  new  fields  in 
working  toward  perfection  in  the 
former,  reduction  in  the  latter  case. 
Other  instruments  demonstrated  in- 

cluded an  oboe,  clarinet,  saxophone, 
and  horn — each  producing  a  different 
characteristic  pattern. 

Sound  Divided  Into   Component  Parts 

Dr.  White  showed  the  methods  of 

analyzing  sound  by  a  well-known  but 
striking  experiment.  Fastening  one 
end  of  a  string  to  an  electrically 
vibrated  tuning  fork,  he  took  the 
other  end,  some  six  feet  away,  and 
held  the  string  at  different  degrees 
of  tension.  The  string  broke  up  into 
one,  two,  three,  four,  or  more  stand- 

ing waves,  according  to  the  tension. 
He  then  explained  that  every  musical 
tone  can  be  analyzed  into  a  funda- 

mental vibration  (vibration  of  the 
whole),  and  then  into  two  parts, 
three  parts,  etc.,  these  latter  being 
the  harmonics  or  "side  notes"  of  the 
various  instruments,  voices,  and 
sounds  depend  on  how  many  of  these 
harmonic  vibrations  are  present  in 
any    case.      The    oboe,    for    instance, 

shows  a  different  characteristic  note 
from  the  clarinet  because  it  has 
higher  harmonics;  the  trumpet  higher 
and  therefore  more  discordant  har- 

monics than  the  horn,  etc. 

W.  E.  Installs  Its  5000th 

Sound  Apparatus 
The  5000th  Western  Electric  Sound 

System  installation  has  been  com- 

pleted. The  first  Western  Electric  sound 
reproducing  equipment  was  installed 
in  Warner's  Theatre,  New  York,  for 
the  opening  of  the  first  sound  picture, 

John  Barrymore  in  "Don  Juan"  on 
Aug.  6,  1926.  This  was  at  a  time 
when  the  industry  viewed  the  outlook 
for  sound  pictures  with  sour  skeptic- 

ism. By  the  end  of  1926  only  15 
theatres  had  been  equipped  by  the 
Vitaphone  Corporation  which,  at  that 
time,  was  distributing  the  Western 
Electric  Sound  System. 
Warner  Brothers  had  taken  out  a 

license  to  record  by  the  Western  Elec- 
tric Sound  System  specializing  in  the 

disc  method,  and  Fox  had  become  a 
licensee  specializing  in  the  sound  on 
film  method.  In  the  spring  of  1927 
practically  all  the  large  producers, 
Paramount  Famous  Lasky,  First 
National,  Metro-Goldwyn,  Universal, 
United  Artists,  and  Columbia  Pic- 

tures were  licensed  to  record  talking 
pictures  by  the  Western  Electric 

System. 
1,046  Installed  in  1928 

The  number  of  installations  at  the 

end  of  1927  was  held  to  157  only  be- 
cause there  had  not  been  sufficient 

time  to  develop  the  trained  man 
power  and  manufacturing  facilities  to 
meet  the  sudden,  sensational  demand 
for  the  product  of  this  new  art  and 
do  it  in  a  manner  that  would  be  con- 

sistent with  high  quality.  During  all 
of  1928  the  Western  Electric  factory 
and  men  were  working  at  top  speed  to 
supply  theatre  needs  so  that  by  the 
end  of  the  year  the  1,000  mark  had 
been  passed.  The  exact  number  of 
installations  on  Dec.  31,  1928,  was 

1,046. Throughout  1929  installations  con- 
tinued at  a  steady  rate  and  the  total, 

by  the  end  of  the  year,  was  4,354.  It 
was  predicted  then,  that  the  passing 
of  the  5,000  mark  would  be  a  matter 
of  weeks  only. 

Projection     Service    Log 
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Principles    of    Rectification 
THE  usual  method  of  rectifying 

or  changing  A.  C.  to  D.  C.  is 
by  means  of  a  rectifier  unit.  This  is 
also  necessary  with  A.  C.  supply  for 
battery  charging,  since  batteries  can- 

not be  charged  with  the  to-and-fro 
cycle  pulsations  of  alternating  cur- 

rent but  must  have  a  one-way  charge 
source.  The  prime  requisite  in  any 
rectifying  element  or  charger  is  the 
gas-valve  or  dry-element  rectifier, 
whichever  may  be  used.  The  gas 
valve  in  practice  so  far  has  been 
found  the  most  useful  and  easiest  to 
handle. 
The  action  of  any  rectifying 

element,  whether  bulb  or  dry  element, 
is  this:  Certain  metallic  compounds 
when  introduced  into  certain  gases 
have  an  exceedingly  low  resistance 
to  current  passing  through  them  in 
one  direction,  but  set  up  an  exceed- 

ingly high  resistance  to  its  flow  in 
the  opposite  path.  One  or  another, 
of  these,  introduced  into  a  sealed 
glass  tube  or  bulb  in  which  is  a  cer- 

tain quantity  of  the  proper  gas,  forms 
the  positive  electrode  of  a  circuit 
which  takes  its  energy  from  a  trans- 
former. 

The  transformer  is  to  step-up  the 
voltage  so  as  to  reach  the  required 
pressure  with  the  high  percentage  of 
voltage  drop  taking  place  in  the  rec- 

tifier tube.  The  second  electrode  is 
so  inter-connected  with  the  circuit  of 
the  power-using  device  that  current 
which  is  passed  will  flow  through  such 
outlet,  do  its  work  and  return  to  the 
negative  end  of  the  transformer 
secondary. 

It  may  be  disputed  that  there  is  no 
positive  and  negative  end  to  a  circuit 
which  is  transforming  A.  C.  How- 

ever, although  the  primary  winding 
has  its  ends  alternately  positive  and 
negative  with  the  cycle  changes  of 
the  current  flowing  through  it  from 
the  line,  the  action  of  the  rectifier 
itself  makes  the  secondary  a  one-way, 
or   artificially  one-direction,   medium. 

Supposing  the  A.  C.  to  induce  a 
response  in  the  secondary  of  the 
transformer  in  part  of  the  cycle 
where  the  conditions  are  as  stated — 
that  is,  when  the  rectifying  element 
within  the  tube  is  actually  the  posi- 

tive of  that  direction  of  current  flow. 

Then,  due  to  its  action  as  already  de- 
clared, it  will  meet  with  practically 

no  resistance  and  the  current  will 
either  use  the  gas  itself  as  a  path 
or,  where  an  artificial  path  is  created 
with  an  electron-release  from  a  heated 
filament,  the  current  will  flow  over 
the  path,  through  the  circuit  (doing 
its  useful  work),  and  back  to  the 
(then)  negative  of  the  transformer 
secondary. 

But,  as  is  the  case  with  alternat- 
ing current,  immediately  the  primary 

current  changes  direction  after  fall- 
ing away  from  the  voltage  peak  of 

the  first  direction  of  flow.  The  in- 
duced current  in  the  transformer 

secondary  winding  tends  then  also  to 
flow    in    the    reverse    direction,    but 

despite  the  electron-path  or  gas-path, 
there  is  automatically  opposed  to  it 
the  resistance  action  of  the  rectifying 
element,  and  this  resistance  instan- 

taneously becomes  so  high  that  no 
measurable  current  flows,  possibly 
none  at  all. 
Thus  there  is  no  current  flow 

through  the  circuit  in  that  direction; 

the  line,  in  effect,  is  "dead"  to  that 
half  of  the  cycle,  so  that  the  rectifier 
has  performed  the  valve-action  of 
shutting  off  current  flow  in  a  direc- 

tion reverse  to  that  desired.  Imme- 
diately again  the  primary  current 

changes  back  to  the  first  direction  of 
flow,  the  induced  current  meets  no 
opposition  from  the  rectifier  which 
passes  the  current  through  the  cir- 

cuit; instantly  a  reversal  occurs  and 
again  the  opposition  stops  off  the  re- 

versal of  flow,  and  this  action  con- 
tinues (on-and-off  action),  with  the 

recurring   pulsations   of    the    current. 
The  valve  is  acting,  in  that  case,  as 

a  half-wave  rectifier,  cutting  away 
one  half,  allowing  the  other  half  of 
each  cycle  to  pass. 

Full-Wave    Rectifier 

It  can  be  seen  at  once  that  by 
properly  wiring  up  two  such  rectifier 
valves  so  that  one  is  the  positive  for 
the  flow  in  one  direction  and  the  other 

for  current  flow  in  reverse,  a  full- 
wave  rectifier  is  achieved  and  both 
halves  of  each  cycle  can  be  passed 
(through  proper  wiring),  into  the 
useful  work  done  through  the  circuit, 
and  brought  back  to  a  negative 
which,  for  such  a  case,  must  neces- 

sarily be  tapped  in  at  the  central 
point  of  the  secondary  transformer 
windings,  which  is  thus  the  negative 
for  each  end  when  that  end  is  a 

positive. Valves  are  also  made  which  are  in 
themselves  fullwave  rectifiers,  and  in 
these  there  are  two  electrodes  of  the 
metallic  compound,  to  each  of  which 
an  end  of  the  transformer  is  at- 

tached. The  current  from  each  in 

turn  passes  through  either  the  gas- 
or  electron-path  into  a  third  connec- 

tion which  is  integral  with  the  cir- 
cuit through  which  work  is  to  be 

done.  In  such  case  the  center  tap 
of  the  secondary  is  again  the  negative 
alternately  for  each  end  of  trans- 

former secondary,  and  is  the  return 
wire  of  the  circuit. 

Dry-Element    Rectifiers 

In  dry-element  rectifiers  two  metals 
or  compounds  are  held  pressed 
together  and  they  are  of  such  elec- 

trical properties  that  they  become 
conductors  to  current  flow  in  one 
direction  and  high  resistances  to  it 
in  the  reverse  of  flow.  Also,  in  cer- 

tain wet-cell  rectifiers  the  same  action 
is  secured  by  making  a  metallic  plate 
in  a  suitable  solution  pass  current 
through  the  solution  to  the  other 
electrode  and,  on  cycle  reversal,  form 
upon  itself  a  sort  of  film  of  the  solu- 

tion, which,  in  that  case,  acts  as  the 

resistance  and  blocks  current  flow  in 
reverse. 
Whatever  the  means,  the  action  is 

always  the  same.  It  is  easy  to  see 
that  the  delivered  current  is,  in  its 
unmodified  state,  a  series  of  peaks  of 
voltage  with  intervals  of  lowering  and 
increasing  pressure.  Other  elements 
of  the  assembly  are  introduced  to 
smooth  out  this  jagged  current  into 
as  closely  as  possible  a  smooth,  con- 

stant pressure  form.  Choke  coils  act 
to  produce  higher  resistance  as  higher 
voltages  flow  through  them,  and  to 

oppose  less  inductively-produced  re- 
sistance to  lower  pressures,  so  that 

they  work  to  iron  out,  as  it  were,  the 
heavy  changes.  Condensers  or  reser- 

voirs of  large  capacity  also  act  to 
check  the  current  pulsations. 

For  battery  charging,  the  ripples 
do  not  matter  much  so  long  as  cur- 

rent flow  is  in  one  direction  only. 
But  for  other  uses  current  must  be 
thoroughly  smoothed  out.  Where  a 
grid  allows  plate  current  to  pass  in 
a  definite  ratio  to  grid  change  of  po- 

tential, it  is  easy  to  realize  that  a 
sudden  decrease  or  increase  of  plate 
voltage  due  to  current  fluctuation 
would  destroy  the  perfect  valve  action 
and  consequently  injure  amplification 
or  other  action. 

Protests  Aperture  Practice 
Editor,  Motion  Picture  Projectionist: 

As  a  subscriber  to  the  Motion  Pic- 
ture Projectionist,  I  would  like  to 

submit  the  following:  Since  the 
advent  of  sound  the  projectionist  has 
another  problem  that  must  be  over- 

come, and  that  is  the  projection  aper- 
ture for  sound-on-film.  The  present 

dual  lens  system  does  not  answer  the 
purpose;  it  is  a  makeshift,  a  second 
choice,  and  should  be  remedied. 

A  majority  of  the  leading  theatres 
are  now  using  the  dual  lens  system, 
with  a  rectangular  picture  for  both 
the  sound-on-film  and  disc  picture, 
but  with  disgusting  results  when  a 
sound-on-film  picture  is  thrown  on 
the  screen. 
The  heads  of  characters,  feet, 

titles,  and  other  portions  of  the  pic- 
ture originally  intended  to  reach  the 

screen,  are  cut  off  by  the  proportional 
aperture,  and  they  are  only  brought 
into  the  picture  by  continual  framing 
by  a  very  alert  projectionist,  and 
then  the  results  are  not  just  what  is 
wanted.  In  the  hands  of  a  shiftless 

projectionist  it  is  a  crime. 
Our  program  here  is  100  per  cent 

sound-on-film  but  we  have  gone  back 
to  the  original  sound-on-film  aperture 
with  the  square  picture  on  the  screen 
(centered  and  masked  in  equally  on 
both  sides),  as  the  lesser  of  the  two 
evils. 

It  seems  to  me  that  it  is  high  time 
that  the  producers  and  cameramen 
are  asked  to  correct  this  fault  and  I 

think  that  the  Motion  Picture  'Pro- 
jectionist should  take  the  matter  up 

with  them.  Yours  for  better  projec- 
tion.— George  J.  Kamm,  L.  U.  682, 

Lancaster,  Pa. 
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Photo-Electric  Cell  and 

Amplifier  Unit 

A  PHOTO-ELECTRIC  cell  with 
an  amplifier  is  now  sold  as  a 

unit  by  the  Westinghouse  Electric 
and  Manufacturing  Company.  The 
photo-electric  cell,  often  called  the 
"electric  eye,"  is  a  light-sensitive  de- 

vice. When  light  falls  upon  it,  vol- 
tage having  been  applied  to  the 

cathode,  a  current  passes  by  means 
of  electron  emission  from  the  cathode 
to  the  anode.  This  current  is  very 
small,  but,  when  amplified,  operates 
commercial  relays. 
For  some  applications,  complete 

apparatus  has  been  developed  and  can 
be  supplied  as  a  unit;  but  for  most 
applications  where  no  standard  ap- 

paratus is  available,  the-  photo- 
electric cell  with  its  amplifier  is  sold 

as  a  unit  to  be  applied  by  the  cus- 
tomer. 

Amplifier   Unit 
The  amplifier  unit,  shown  in  the 

illustration,  consists  of  a  die-cast 
aluminum  box  in  which  are  mounted 
the  necessary  coupling  devices.  The 
top,  which  is  a  Micarta  panel,  is  pro- 

vided with  two  four-prong  bases  for 
mounting  the  photo-electric  cell  and 
the  amplifier  tube.  All  of  the  wiring 
is  concealed,  connections  being  made 
to  binding  posts  on  the  top  panel. 
The  unit  is  dust-proof  and  moisture- 
proof.  The  short  connections  in  the 
unit  make  possible  a  very  high  speed 
response — between  .0001  and  .001 
seconds. 

Although  four  prongs  are  supplied 
in  the  photo  cell,  for  mounting  in  a 
standard  four-prong  base,  only  two 
are  connected — the  anode  and  cathode 
prongs.  The  cathode  plate  or  cell 
window,  which  is  coated  with 
Caesium,  the  light  sensitive  material, 
faces  the  two  large  prongs. 

Does   Variety   of   Work 

Industrial    engineers    and    experi- 

Westinghouse  photo-electric   cell 
and  amplifier  unit 

menters  find  this  device  applicable  to 
tasks  now  requiring  tiresome  watch- 

ing by  the  human  eye.  Some  of  the 
many  applications  are :  sorting  ma- 

terials, according  to  color,  size,  and 
shape;  counting  items,  where  mass 
production  requires  speed;  initiating 
operations,  such  as  ringing  an  alarm 
on  a  paper  machine  when  a  break 
occurs  in  the  paper;  lighting  control, 
for  turning  on  and  off  artificial  lights 
according  to  the  intensity  of  the 
natural  light;  position  indicator,  for 
showing  positions  of  doors,  moving 
cars,  etc. ;  light  intensity  meter,  for 
measuring  intensity  meter,  for 
measuring  intensity  of  light  for 
photography;  scanning  material,  to 
detect  flaws  or  defects;  ultra-violet 
ray  meter,  for  recording  the  intensity 
of  ultra-violet  light;  instrument  for 
ascertaining  fog  height,  used  with  a 
captive  balloon  in  determining  fog 
height  necessary  for  safe  airplane 
height. 

Unique  Film  Patch 
By  R.  A.  Godfrey, 

Secretary  Local  507,  Macon,  Ga. 
Here  is  a  little  kink  that  I  have 

employed  with  much  success  that 
might  prove  of  interest  to  projection- 

ists. With  this  kink  the  projectionist 
does  not  cut  the  film  and  insert  blank 

leader  when  the  sprocket  holes  are 
torn. 
Referring  to  the  accompanying 

illustration:  Take  a  good  piece  of 
film  and  cut  a  strip  (C),  so  that  it 
will  lap  one  sprocket  hole  at  the  top 
and  bottom  and  will  lap  a  little 
along  B.  This  operation  requires 

care,  but  if  the  projectionist  is  care- 
ful a  very  good  job  can  be  made  of 

it,  and  there  will  be  no  necessity  for 
putting  into  the  reel  an  unsightly 
black  strip  of  film. 

I     have     patched     a     great     many 
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pictures  in  this  fashion.  The  patch 
is  hardly  noticeable  when  running 
through  the  projector,  and  if  it  is 

properly  made,  there  need  be  no  con- 
cern about  the  patch  ripping  open.  In 

fact,  it  has  been  my  experience  that 
this  sort  of  patch  is  even  better  than 
the  conventional  splice,  both  for 
efficiency  and  durability. 

Show  Many  New  Uses  for  Ultra Violet  Ray 

An  invisible  or  ultra  violet  ray  light 
for  the  protection  of  valuables,  or 

burglar  alarm,  science's  latest  con- tribution to  the  law  enforcement 
authorities,  was  demonstrated  by 
James  L.  McCoy,  Research  Engineer 
of  the  Westinghouse  Lamp  Company, 
before  the  members  of  the  New  York 

Section  of  the  Illuminating  Engineer- 
ing Society  at  a  meeting  held  in  the 

auditorium  of  the  Westinghouse 
Lighting  Institute  in  New  York  City recently. 

To  show  his  confidence  in  the 
ability  of  this  new  discovery,  Mr. 

McCoy  placed  a  fifty-dollar  bill  in  the 
safe  used  in  his  demonstration,  turned 
the  combination  off,  closed  the  door, 
and  informed  the  audience  which  in- 

cluded representatives  of  the  Police 
Department  of  the  City  of  New  York, 
that  anyone  who  could  get  the  money 
without  sounding  the  alarm  was  wel- 

come to  it. 
Tear    Gas    Barrage 

It  is  predicted  that  with  the  invis- 
ible ultra  violet  rays,  it  will  be  pos- 

sible for  jewelers,  bankers  and  other 
custodians  of  valuable  properties,  to 
greatly  add  to  the  security  of  their 
charges.  These  ultra  violet  rays  are 
invisible  both  in  lighted  and  darkened 
rooms  and  therefore  it  is  impossible 
for  the  intruder  to  move  about  with- 

out being  detected,  as  the  rays  can  be 
placed  at  various  angles  in  the  room. 
They  could  be  made  to  asphyxiate  a 
victim  with  a  barrage  of  tear  gas,  set 
off  silent  alarms,  etc.  In  other  words, 
the  burglar  is  put  completely  at  the 
mercy  of  this  ingenious  device. 

In  demonstrating  the  invisible  light 

as  a  burglar  alarm,  a  five-foot  safe 
was  placed  in  the  center  of  the  stage 
facing  the  audience.  Two  ordinary 
tables  about  waisthigh  were  placed 
twelve  feet  apart;  on  one  was  the 
light  source,  and  on  the  other  were 
two  types  of  cells;  one  cell  sensitive 
to  visible  and  infra  red  light,  and  the 
other  responsive  only  to  the  invisible 
rays  of  ultra  violet  light. 

Impossible   to   Fool  Rays 
The  invisible  rays  were  projected 

just  across  the  front  or  door  of  the 
safe  at  the  combination,  so  that  any 
attempt  to  touch  or  open  the  door 
would   immediately   sound   the   alarm. 

There  were  three  demonstrations 
of    this    burglar    alarm    system.      In 
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explaining  these  demonstrations,  Mr. 
McCoy  said  his  reason  for  first  send- 

ing the  visible  light  message  was  to 
show  how  an  educated  burglar  might 
fool  the  device  by  turning  the  beam 
of  his  ash  light  on  the  photoelectric 
cell  or  "electric  eye"  while  he  was  in- 

terrupting the  original  beam  to  open 
the  safe.  The  next  message  was  to 
fool  the  infra  red  cell  by  using  a 
mazda  light,  the  ordinary  light  used 
for  general  illumination,  shining  on 
the  cell  while  he  was  interrupting 
the  beam  of  the  infra  red  light,  as 
there  is  sufficient  infra  red  light  pro- 

duced in  the  mazda  lamp  to  operate 
the  cell.  The  third  was  to  show  how 
impossible  it  would  be  for  the  burglar 
to  open  the  safe  due  to  his  inability 
to  produce  the  invisible  ultra  violet 
light. 

The  light  sensitive  apparatus  used 
consisted  of  a  photoelectric  cell  in 
turn  connected  to  a  starting  anode 
tube  which  was  tuned  to  operate  the 
bell  used  to  give  the  alarm,  and  turn 
on  the  auditorium  lights. 
When  the  beam  of  light  was  inter- 

Tupted  by  the  burglar  attempting  to 
open  the  safe,  the  light  falling  on  the 
photoelectric  cell  was  interrupted, 
thus  in  turn  causing  the  anode 
tube  to  glow.  When  this  occurred,  it 
energized  the  alarm  relay.  This 
starting  anode  tube  continued  to  glow, 
thus  sounding  a  gong  which  continued 
to  ring  until  a  concealed  switch  was 
manually  operated  to  turn  the  alarm 
off.  This  function  is  very  desirable 
from  an  alarm  standpoint. 

"Electric  Eye" 

J.  V.  Breisky,  research  engineer  of 
the  Westinghouse  Electric  and  Manu- 

facturing Company's  laboratories  at 
East  Pittsburgh,  demonstrated  other 
devices  developed  by  the  Westing- 
house  Company  where  the  photo- 

electric cell  or  "electric  eye"  is  used. 
Everyone  entering  the  room  was 
automatically  counted  as  he  crossed  a 
beam  of  light  which  was  thrown 
across  the  doorway.  The  shadow  of 
a  passing  body  caused  the  "electric 
eye"  to  communicate  with  a  counting machine.  An  automatic  sorting  ma- 

chine was  able  to  detect  differences 
in  the  appearance  of  packages.  A  re- 

lated device  operated  a  fire  ex- 
tinguisher as  soon  as  a  whiff  of  smoke 

appeared.  The  ingenuity  of  modern 
research  engineers  is  bringing  a  quick 
solution  to  many  difficult  problems. 
It  is  interesting  to  observe  how  many 
uses  have  already  been  found  for  the 
practical  application  of  a  machine 
which  can  see. 

GoldE  Mount  Requires 
Only  One  Lens 

A  new  optical  mount  for  sound  and 
silent  picture  projection  has  been  de- 

veloped and  is  now  being  marketed  by 
the  GoldE  Manufacturing  Co.  of 
Chicago.  This  new  mount  is  known 
as  the  GoldE  Uni-Lens  Mount  and 
may  be  had  at  all  National  Theatre 
Supply  Co.  branches.    Only  one  lens — 
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that  lens  now  in  use  in  any  projection 
room — is  necessary  with  this  new 
mount.  It  requires  no  changing,  no 
prisms  and  is  guaranteed  to  give  per- 

fect focus  with  both  silent  and  sound 
picture  presentations. 

The  accompanying  drawing  pre- 
sents details  of  the  aperture  size  with 

regard  to  the  use  of  the  GoldE  mount: 
1.  Center  line  for  standard  and  disc 
projection.  2.  Standard  aperture 
width.  3.  Proportionate  aperture 
centered  for  projection,  according  to 
the  new  standard  recently  adopted  by 
the  S.  M.  P.  E.  4.  Masking  radius 
of  mount,  showing  an  inappreciable 
cut-off  on  top,  bottom,  and  sides,  ob- 

taining full  width,  according  to 
ground  glass  camera  markings. 

Only  One  Lens  Needed 

The  use  of  only  one  lens — the 
standard  house  lens — does  not  neces- 

sitate any  changing  operation  which 
would  result  in  loss  of  time,  incon- 

venience and  probable  interruption. 
One  touch  of  a  lever  on  the  mount  is 
all  that  is  necessary  to  prepare  for 
either  sound  or  silent  picture  projec- 

tion. The  GoldE  lens  Mount  is. 
guaranteed  to  give  perfect  focus  for 
either  type  presentation,  and  will  in- 

troduce no  distortion. 
Because  of  its  instantaneous  action, 

the  GoldE  mount  may  be  used  to 
great  advantage  on  all  combination 
sound,  silent  and  disc  presentations. 
The  projectionist  is  assured  of  posi- 

tive control  at  all  times.  The  mount 
requires  no  extra  appliances. 

Gleanings  From  the  Mail  Bag 
Editor,  M.  P.  Projectionist. 

Sir: — I  feel  some  comment  is  neces- 
sary at  this  time  on  the  practice  of 

film  exchanges,  particularly  here  in 
the  Northwest,  of  adding  blank  film 
to  sound-on-film  prints.  We  have 
been  having  much  trouble  in  this 
section  of  the  country  as  a  result  of 
the  exchanges  using  the  same  print 
for  sound-on-film  as  for  disc  shows. 
Anyone  who  knows  anything  at  all 
about  sound  reproduction  will  agree 
that  this  practice  is  all  wrong,  and 

we  projectionists  are  the  bene- 
ficiaries of  all  sorts  of  trouble 

therefrom. 
The  exchanges  add  blank  film  with 

white  frame  lines,  thus  causing  a 

popping  noise  when  passing  the  ex- 
citing lamp.  One  or  two  frames 

would  pose  no  difficult  problem,  but 
some  exchanges  of  which  I  have 
personal  knowledge  add  any  number 
of  frames  up  to  18. 

Lectures — and   More  Lectures 

This  situation  has  its  humorous 

side — but  not  for  projectionists. 
When  sound  pictures  arrived  we  pro- 

jectionists were  patted  on  the  back, 
told  to  do  this  and  not  to  do  the 
other  thing,  were  asked  to  cooperate 
and  were  assured  all  necessary  aid 
in  putting  on  a  good  show  would 
be  forthcoming.  If  there  is  a  pro- 

jectionist in  this  country  who  can 
put  on  a  decent  show  in  the  face  of 
the  practice  cited  above,  I  should  like 
to  meet  him.  It  is  all  very  lovely 
and    convenient    for    the    exchanges, 

but  what  are  we  fellows  supposed 
to  do  when  in  the  middle  of  a  song 
or  dialogue  there  suddenly  hoves  into 
view  about  ten  feet  of  blank  leader? 

Periodically  we  are  lectured  and 
hectored  about  our  handling  of  film — 
"do  this,  don't  do  that."  I  don't  be- 

lieve any  projectionist  needs  more 
than  an  "even  break"  in  the  matter 
of  decent  film  and  fair  equipment  to 
put  on  a  good  show,  but  putting  on  a 
good  show  with  the  type  of  film  one 
receives  from  an  exchange  these  days 

is  impossible.  We  can't  do  a  thing  to 
remedy  such  conditions,  but  it  is  not 

unlikely  that  you  may  be  able  to  for- 
ward this  complaint  to  persons  in 

authority  who  will  direct  that  the 

practice  be  ended. — Charles  B.  Lud- 
ing,  St.  Paul,  Minn. 

Perth  Amboy  School 
Local  Union  356  of  Perth  Amboy, 

N.  J.,  is  sponsoring  a  sound  projec- 
tion school  for  its  members  similar  to 

those  societies  which  are  now  being 

inaugurated  in  many  Locals  through- 
out the  country.  A  permanent  meet- 
ing hall  for  this  educational  society 

has  been  secured  where  meetings  are 
held   weekly. 

It  is  the  aim  of  the  directors  of  the 
school  to  present  each  week  to  the 
members  an  expert  in  some  particular 
phase  of  the  sound  picture  art  who 
will  describe  in  detail  the  components, 
purpose  and  function  of  his  specialty. 
Thus  far  several  meetings  have  been 

held,  and  Local  356  members  are  en- 
thusiastic about  the  results  obtained. 
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Amazing      Demonstration      of 

'Manufactured'   Lightning 
MILLION-VOLT  bolts  of  light- 

ning struck  repeatedly  in  East 
Pittsburgh  recently,  although  the 
United  States  Weather  Bureau  re- 

ported no  such  atmospheric  disturb- 
ances. The  lightning  crashed  harm- 

lessly, however,  and  proved  instruc- 
tive to  approximately  400  members  of 

the  American  Institute  of  Electrical 

Engineers  and  the  Engineers  Society 
of  Western  Pennsylvania.  The  light- 

ning was  artificial  and  it  came  from 
one  of  the  world's  first  1,000,000-volt 
portable  surge  generators,  built  and 
used  by  the  Westinghouse  Electric 
and  Manufacturing  Company  for 
studying  the  effect  of  lightning  on 
transmission  lines. 

Tests  Transmission  Lines 

This  portable  lightning  generator, 
together  with  a  portable  lightning 
laboratory  housing  a  cathode  ray  os- 

cillograph station,  has  been  in  opera- 
tion on  several  transmission  lines 

during  the  past  several  months,  and 
extremely  beneficial  results  have  been 
accomplished  in  characterizing  the 
performance  on  lines  struck  by  heavy 
surges. 

Located  in  the  yard  between  two 
buildings  in  East  Pittsburgh,  the  gen- 

erator crashed  its  bolts  through  the 
air  several  times  for  the  enlighten- 

ment of  the  visiting  engineers.  Mem- 
bers of  the  Westinghouse  staff  ex- 

plained the  operation  of  the  equip- 
ment of  the  testing  devices  and  told 

of  the  new  porous  disc  lightning 
arrester  which  has  recently  been  de- 

veloped by  the  Company. 

Electrical  Tricks 

First  in  the  demonstration  a  mil- 
lion-volt surge  was  made  to  jump 

across  a  huge  suspension  insulator 
and  the  effect  noted.  Then  one  of  the 
new  autovalve  lightning  arresters 
was  placed  in  parallel  with  the  in- 

sulator and  the  generator  functioned 
again.  The  arrester  absorbed  the 
total  surge,  preventing  the  insulator 
flashover. 

A  spectacular  stunt  was  the  send- 
ing of  a  surge  along  a  miniature 

transmission  line  showing  the  effect 
of  corona  discharge.  The  final  demon- 

stration was  the  sending  of  a  light- 
ning surge  into  a  40-foot  length  of 

fine  wire,  completely  burning  the  wire 
to  nothing. 

Taking  Pictures  with  Clock 

Down  in  Maryland,  a  scientist  who 
specializes  in  taking  motion  pictures 
of  plants  and  insects  has  invented  a 
mechanism  whereby  he  attaches  an 
eight-day  clock  which  operates  with 
the  camera.     In  practice  the  clock  is 

attached  to  a  small  motor  and  crank 
shaft,  and  owing  to  plants  growing 
slowly,  the  clock  is  set  to  take  pic- 

tures at  given  intervals  during  the 
eight  days  the  clock  runs.  Some 
wonderful  results  have  been  obtained 
through   this   method. 

Modern  Scientific  Wonders 

By  means  of  vacuum  tubes,  and 
usually  by  their  use  in  radio,  wonders 
are  accomplished,  to  the  lay  view- 

point, although  engineers  dispassion- 
ately discuss  such  things  only  as  so 

much  work  done.  Battleships  piloted 
in  their  courses,  with  nobody  aboard, 
an  electrical  man  that  obeys  signals 
given  in  light,  a  throat  utters  sounds 
that  drives  an  automobile  that  is  400 
miles  away,  stations  all  over  the 
world  listen  to  a  program  of  educa- 

tion radiated  on  a  short  wave  from 
New  York,  a  hand  waved  over  a  box 
makes  the  Theremin  play  music  that 
sounds  something  like  a  bass  viol. 

When  Wonders  Cease 

When  the  novelty  wears  off,  the 
wonder  ceases,  but  the  work  per- 

formed becomes  more  widespread  and 
the  invention  more  useful  and  valu- 

able. As  soon  as  we  extract  the  won- 
der from  a  feat  we  inject  utilitari- 

anism. When  wonders  cease  to  be 
wonders,  it  means  the  world  has  put 
them  to  work. 

Regular  Television  Schedule 

Two  stations  of  the  Jenkins  Televis- 
ion Corporation  are  now  in  operation. 

They  are  w2xcd,  Passaic,  N.  J.,  500 
watts  1604  kc.  (187  meters),  and 
w2xcr,  Jersey  City,  N.  J.,  1000  watts, 
2150  kc.  (140  meters).  The  hours  of 
operation  are: 

w2xcd  8  to  10  P.  M.  daily  except 
Sunday   (E.  S.  T.). 
w2xcr  8  to  10  P.  M.  daily  except 

Sunday  (E.  S.  T.). 
At  present  the  Passaic  station  is 

sending  out  the  sound  accompaniment 
for  the  shadowgraphs  transmitted  on 
the  140-meter  wavelength  by  the  Jer- 

sey City  station. 

Radio  Waves  Penetrate  300 

Feet  of  Rock 
Radio  waves  from  a  broadcasting 

station  200  miles  away  have  been 
found,  in  experiment  conducted  by 
the  United  States  Bureau  of  Mines 
and  the  Geological  Survey  of  Canada, 
to  penetrate  300  feet  of  rock,  A.  S. 
Eve  of  Montreal,  asserted  in  a  paper 
read  at  the  annual  meeting  of  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers  in  New  York 
City.  One  object  of  the  experiment 
was  to  determine  the  value  of  such 
waves  in  prospecting  for  underground 
ore  bodies. 

Other  tests  indicated,  Mr.  Eve  de- 
clared, that  electro-magnetic  waves 

were  passing  through  900  feet  of  rock. 
As  a  result  of  these  experiments, 
which  were  pioneer  in  character,  it 
was  concluded,  says  the  New  York 
Sun,  that  Morse  signals  could  be  sent 
readily  to  large  areas  of  a  mine  if 
those  underground  were  supplied  with 
receiving  coils  and  headphones. 

Color  Patents  Lead 

Fifty-two  patents  of  the  256  that 
dealt  with  film  devices  granted  in 

Great  Britain  during  1928-29  speci- 
fied color  in  some  form  or  other.  57 

related  to  sound  while  21  were  issued 
regarding  stereoscopic  processes. 

March  an  Important  Month  in 
Telephone  History 

Alexander  Graham  Bell,  inventor 

of  the  telephone,  was  born  March  '6, 1847. 

The  first  complete  sentence  was 
transmitted  over  a  wire,  by  telephone, 
on  March  10,  1876. 

National  Bell  Telephone  Company, 
chartered  under  the  laws  of  Mass- 

achusetts to  supersede  the  two  com- 
panies then  in  existence,  the  New 

England  Telephone  Company  and  the 
Bell  Telephone,  March,  1879. 

First  telephone  exchange  opened  in 
New  Orleans,  La.,  March  15,  1879. 
Boston-New  York  long  distance 

telephone  line  opened  March  27,  1884. 
Bell  loud  speaker  used  at  inaugu- 

ration of  President  Harding;  125,- 
000  people  heard  address,  March  4, 
1921. 
Complete  radio  telephone  circuit 

between  New  Canaan,  Conn.,  and  S. 

S.  America,  400  miles  at  sea,  demon- 
strated by  Bell  System  engineers, 

March  5,  1922. 
The  first  complete  two-way  com- 

munication by  radio-telephony  be- 
tween the  United  States  and  Europe 

was  maintained  for  the  first  time  dur- 
ing the  month  of  March,  1926. 

Electric  Device  Makes  Ton  of 

Coal  Do  More 
The  British  steamship,  City  of 

Hongkong,  has  just  completed  a  round 
trip  from  Liverpool  to  India  and  re- 

turn, it  is  announced  by  her  owners, 
with  a  saving  of  over  one-fourth  of 
the  amount  of  coal  previously  needed, 
thanks  to  a  new  electric  apparatus 
which  the  inventor  claims  is  destined 
to  revolutionize  ocean  transportation 
for  all  except  the  largest  and  fastest 
vessels. 

The  essential  part  of  the  appa- 
ratus, invented  by  Mr.  James  Scott, 

of  Liverpool,  is  a  special  steam  tur- 
bine which  takes  the  exhaust  steam 

from  the  ordinary  engines  of  the  ves- 
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sel  when  this  steam  is  ready  to  be 
thrown  away  up  the  smokestack  and 
uses  it  to  produce  electricity.  The 
energy  thus  saved  in  the  form  of  elec- 

tric current  then  drives  a  motor  con- 
nected to  the  propeller  shaft  of  the 

steamship.  The  power  thus  applied  is 
too  small  to  drive  the  vessel  or  to  be 
of  important  use  by  itself  but  aids 
the  ordinary  engines,  applies  just  that 
much  extra  power  to  the  propeller 
and  enables  the  vessel  to  maintain  its 
scheduled  speed,  the  recent  test  on 
the  City  of  Hongkong  is  said  to  have 
proved,  with  the  expenditure  of  from 
25  per  cent  to  27  per  cent  less  coal 
than  would  have  been  burned  had  the 
waste  steam  been  thrown  away. 

Competent  Engineers  in 
Demand 

Corporations  engaged  in  perfecting 
the  talking  picture,  trans-Atlantic 
telephony  and  radio  telegraphy  are 
demanding  the  services  of  more  young 
men  with  advanced  scientific  training 
than  technical  schools  are  supplying, 
according  to  Professor  Walter  I. 
Schlichter  of  the  department  of  elec- 

trical engineering,  Columbia  Univer- 
sity. 

Professor  Schlichter  declares  that 

every  able  electrical  engineer  gradu- 
ate at  Columbia  this  year  will  have  an 

opportunity  to  commence  important 
research  work  in  the  laboratories  of 
from  four  to  seven  large  corporations. 
Older  engineers  with  years  of  prac- 

tical experience,  he  asserted,  are  far 
less  competent  to  cope  with  the  prob- 

lems encountered  in  research  labora- 
tories today  than  the  graduate  of 

1929  with  special  training  in  advanced 
fields. 

"The  talking  moving  picture  is 
similar  to  the  radio  in  principle,"  said 
Prof.  Schlichter,  "involving  as  it  does 
the  sound  features  of  the  radio  and 
the  use  of  the  photoelectric  cell.  The 
ultimate  development  of  the  quality 
of  the  voice  in  the  sound  picture  will 
depend  upon  the  activities  of  young 

men  now  working  in  this  field." 

Subway     Air     Cools     Theatres 
and  Offices 

Forty  feet  below  the  stores  in  Chi- 
cago there  exists  a  very  extensive 

system  of  freight  tunnels,  which 
handle  a  great  volume  of  merchan- 

dise between  railroad  terminals, 
docks  and  commercial  houses — thus 
relieving  the  streets  in  the  Loop  Dis- 

trict of  5,000  motor  truck  movements 
per  day.  The  Chicago  Tunnel  Ter- 

minal Corporation,  which  owns  this 
little-known  subway,  operates  62 
miles  of  tunnels,  six  feet  by  seven 
and  one-half  feet,  equipped  with  two- 
foot  gauge  tracks.  The  rolling-stock 
consists  of  3,300  cars  of  four-ton 
capacity  each,  and  150  electric  loco- 

motives. During  every  24  hours, 
about  300  trains  of  from  10  to  15 
cars  each  are  run. 

An  odd  by-product  of  this  system 
is  the  use  of  the  air  contained  in 
these  tunnels.  Forty  feet  below  the 
street,  the  temperature  remains  prac- 
ically  constant  at  55  degrees  through- 

out the  year.  The  cool,  pure,  dry  air 
is  drawn  up  through  shafts  and  used 
to  ventilate  and  cool  many  buildings 
and  theatres  in  the  Loop  District. 

New  Color  Attachment 

A  new  attachment  for  the  taking 
of  still  and  motion  pictures  in  natural 
color  is  claimed  by  an  inventor  out  in 
Pittsburgh.  This  attachment  fits  on 
the  lens  and  it  is  not  necessary  to  use 

panchromatic  film  or  any  special  de- 
veloping solutions. 

Photographing  the  Eye 

In  one  of  the  leading  German 
medical  universities,  a  doctor  has 
invented  a  camera  with  which  he  is 

able  to  photograph  the  interior  of  the 
human  eyes  as  they  function.  The 
camera  has  been  constructed  so  it 

practically  makes  action  pictures  and 
uses  the  X-ray  lamp  as  the  light 
source. 

"One  Time"  Clock  for  World 

A  proposal  which  will  provide  uni- 
versal accurate  time  throughout  the 

whole  world  by  radio  has  been  ad- 
vanced as  a  solution  for  the  varying 

time  systems  in  different  countries 
with  inaccuracies  creeping  into  each 

system. 
The   proposal    provides   for    a   cen- 

The  Labor  Injunction 

THE  history  of  the  labor  in- junction in  action  puts 
some  matters  beyond  question. 
In  large  part,  dissatisfaction 
and  resentment  are  caused,  first 

by  the  refusal  of  courts  to  rec- 
ognize that  breaches  of  the 

peace  may  be  redressed  through 
criminal  prosecution  and  civil 
action  for  damages,  and  second, 
by  the  expansion  of  a  simple, 

judicial  device  to  an  envelop- 
ing code  of  prohibited  conduct, 

absorbing,  en  masse,  executive 

and  police  functions  and  affect- 
ing the  livelihood,  and  even 

lives,  of  multitudes.  Especially 
those  zealous  for  the  unim- 

paired prestige  of  our  courts 
have  observed  how  the  admin- 

istration of  law  by  decrees 
which  through  vast  and  vague 

phrases  surmount  law,  under- 
mines the  esteem  of  courts  up- 

on which  our  reign  of  law  de- 
pends. Not  government,  but 

"government  by  injunction" 
characterized  by  the  conse- 

quences of  a  criminal  prosecu- 
tion without  its  safeguards,  has 

been  challenged. — Frankfurter 
and  Greene  in  The  Labor  In- 

junction. 

tral  astronomical  observatory  from 
which  a  master  electric  clock  will 
send  time  ticks  instantaneously  by 
radio  to  all  countries,  giving  a  single 
accurate  time.  This  is  a  further  de- 

velopment of  the  present  system,  fol- 
lowed separately  by  various  coun- 

tries, of  setting  clocks  by  radio  and 
telegraph  from  a  national  observa- 

tory, which  results  in  differences  and 
discrepancies  creeping  in. 

In  the  plan  proposed,  television  de- 
vices would  be  used  to  synchronize  all 

clocks  with  a  master  timepiece,  and 
with  this  system  in  operation  the 
world's  clocks  need  never  be  any 
more  than  one  one-hundred-thou- 

sandths of  a  second  apart. 

Sun-Cure    Impossible    Without 
Certain  Amount  of  Work 

Work  and  sunlight  go  together, 

says  the  famous  sun-cure  expert,  Dr. 
Auguste  Rollier,  of  Leysin,  Switzer- 

land, to  cure  some  of  the  body's  most 
dangerous  diseases,  like  the  dreaded 
tuberculosis  of  the  bones.  Therefore 
Dr.  Rollier  and  the  philanthropists 
who  are  aiding  his  work  are  building 
on  the  sunlit  mountain  slopes  at  Ley- 
sin  a  "factory  clinic"  where  even 
patients  who  are  bed-ridden  will  be 
able  to  work  at  some  interesting  and 

money-making  trade  while  their  dis- 
eased bodies  are  exposed  to  the  cura- 

tive powers  of  Alpine  sunlight. 
Special  bedsteads  have  been  devised 

in  which  patients  lie  naked  in  the 

sunlight  but  can  still  work  comfort- 
ably with  their  hands.  A  narrow 

portion  of  the  mattress  can  be  tilted 
upward  at  one  end,  for  example,  like 
a  pillow  underneath  the  chest  of  a 
patient  lying  prone,  so  that  chest  and 
chin  are  supported  but  the  arms  left 
free  to  use  a  typewriter,  a  sewing 
machine  or  other  tools  on  a  table  at 
the  head  of  the  bed. 

Power   of    Sunlight 

The  effect  of  sunlight  on  a  bed- 
ridden invalid  is  soon  evidenced,  Dr. 

Rollier  reports,  by  a  tendency  of  the 
wasted  muscle  fibers  to  fill  out  and 
regain  their  strength,  something  which 
he  ascribes  to  improvement  in  the 
circulation  of  blood.  Thus  muscular 

strength  enough  for  work  is  soon  re- 
stored by  the  sun  and  to  be  work- 

ing then  aids  the  curative  effects  of 
sunlight  both  on  body  and  mind. 

Articles  made  by  patients  who  are 
not  well-to-do  are  sold  for  the 

patient's  benefit.  Funds  are  now 
being  raised  for  additional  sun-and- 
work  facilities. 

American  Machines  Popular 

Projection  machines  exported  to 
foreign  countries  during  1929  totaled 
4,300,  advices  to  the  M.  P.  Division 
of  the  Dept.  of  Commerce  state.  Of 
this  figure  1,989  were  of  standard 

gauge  (35  mm)  with  a  value  of  $592,- 
319  while  2,311  projectors  of  less  than 
35  mm  with  a  value  of  $212,947  were 

exported   during  the  period. 
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WE  PAY 

ALL 
POSTAGE 

By 

THOMAS  W. 
BEISSOIS 

An    exhaustive    treatise   of 

the  fundamentals  of  this  newest  and 

most  important  scientific  achievement.     Written 

plainly  and    concisely.     Profusely  illustrated. 

You  Will  Need  This  Book! 
1JE  first!  Lay  the  ground  work  for  a 

comprehensive  understanding  of  this 

latest  amusement  development.  Televi- 

sion with  sound  will  be  the  entertainment 

medium  of  the  future — the  near  future. 

What  Television  is — the  apparatus  used — 

technique  —  problems  —  operation  of 

equipment — Television  with  sound  accom- 
paniment— all  in  one  book  with  splendid 

schematic  illustrations  which  are  traced 

out  in  detail. 

ROXY  Says: 
W  T  WANT  Television.  I  want  to  harness 

it  and  use  it  in  my  theatre.  It  is  with 
a  great  deal  of  interest  that  I  am  looking 

forward  to  its  development  and  the  time 

when  it  will  be  perfected  for  proper  use 
in  theatres.  It  cant  come  too  soon  for 
me. 

MOTION  PICTURE  PROJECTIONIST 
45  WEST  45th  ST.,  NEW  YORK,  N.  Y. 

Gentlemen  :— 

Send  me  one  copy  of  your  book  on  TELEVISION. 

Enclosed  is  $3.50   (check  or  money  order). 

NAME      

STREET      

CITY   

STATE    
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BRENKERT  Low  Intensity 
REFLECTOR  ARC  LAMP 
A  SUPERIOR  low  intensity  reflector  arc  lamp  of  rug- 

ged construction  that  gives  the  owner  the  utmost  in 
performance  at  a  minimum  expense. 

New  conveniences — new  flexibility — modern  design  and 
precision  workmanship  make  the  Brenkert  Reflector  Arc 
Lamp  most  efficient  and  accurate. 

This  lamp  is  guaranteed  by  Brenkert,  one  of  the  oldest  and 

largest  manufacturers  of  theatrical  light  projection  equip- 
ment in  the  industry. 

Write  for  special  literature  and  name  of  nearest  dealer. 

BRENKERT  LIGHT  PROJECTION  COMPANY 

St.  Aubin   and  East  Grand   Blvd.  Detroit,   Michigan 

Complete  your  sound  equipment  with  a 

"BEST" 
Rewind    Pulley 

Takes  the  place  of  space  collar  on  Reel 

shaft — Crank    is    not    Removed 

Manufactured  by 

BEST   DEVICES    CO. 
2108  PAYNE  AVE. 

Partes  18.00  at  all  dealers 
CLEVELAND,  O. 

Unique  Engineering  Service 

by  De  Forest  Sound  Clinic 

AN  innovation  in  the  merchan- dising of  motion  picture  thea- 
tre equipment  is  now  being  sponsored 

by  General  Talking  Picture  Equip- 
ment Corp.,  in  the  establishment  by 

them  of  the  De  Forest  Sound  Clinic 
which  has  been  organized  to  enable 
all  theatres  to  avail  themselves  of  a 

unique  service  for  sound  picture  ap- 
paratus. Briefly  stated,  this  new  De 

Forest  Clinic  will  bring  to  any  the- 
atre which  at  present  is  experiencing 

trouble  with  its  sound  picture  ap- 
paratus, a  complete  engineering  serv- 

ice which  will  be  in  the  nature  of  a 
survey  of  existing  difficulties  and 
definite  recommendations  for  subse- 

quent procedure  which  will  bring  the 
equipment  up  to  a  point  of  efficiency 
on  a  par  with  the  best  and  costliest 
sound  systems. 
A  typical  illustration  of  the  work 

to  be  done  by  the  De  Forest  Sound 
Clinic  is  as  follows:  Assuming  that 
a  certain  theatre  has  installed  com- 

plete reproducing  apparatus  which, 
while  efficient  in  some  respects,  is  not 
delivering  wholly  satisfactory  re- 

sults. Assuming  that  the  speaker 
units,  amplifiers,  and  disc  equipment 
are  satisfactory,  the  system  would 
be  prevented  from  functioning  effi- 

ciently by,  for  example,  a  faulty 
sound  head,  which  unit  is  the  cause 
of  the  bulk  of  reproducer  troubles. 

Single   Unit   Replacement 

Under  these  circumstances,  De  For- 
est Sound  Clinic  engineers  would  make 

a  survey  of  the  theatre  as  a  whole  and 
an  inspection  of  the  entire  sound 

equipment.  Those  units  of  the  exist- 
ing apparatus  which  would  serve  in 

future  would  be  retained,  while  the 
defective  unit  or  units  would  be  re- 

placed by  standard  and  guaranteed 
General  Talking  Picture  Co.  units. 
In  this  way  any  theatre,  irrespective 
of  present  type  equipment,  would  be 
enabled  to  present  perfect  sound  re- 

production at  a  very  minimum  ex- 

pense. 
To  cite  the  particular  case  men- 

tioned above,  the  installation  of  a 
new  General  Talking  Picture  sound 
head  would  be  made,  after  which  all 
component  parts  of  the  apparatus 
would  be  checked  and  balanced  so  as 
to  secure  perfect  results.  This  same 
procedure  would  be  followed  in  all 
cases,  whether  the  trouble  be  due  to 
amplifiers,  disc  equipment,  sound 
heads,  or  speakers.  Nothing  will  be 
installed  except  the  particular  units 
which  are  demonstrated  to  be  defec- 

tive by  the  engineers'  survey. 
Economic  Considerations 

General  Talking  Picture  Corp.  con- 
siders this  plan  for  the  De  Forest 

Sound  Clinic  to  offer  to  hundreds  of 
exhibitors  who  are  now  concerned 
about  poor  sound  reproduction,  a 
chance  to  attain  100  per  cent  effi- 

ciency at  a  minimum  expense.  It  is 
generally  known  that  many  theatres 
in  which  are  installed  inferior  sound 
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Continuous  Projection 
(From  The  Bioscope) 
London,  England 

THERE  have  been  some  hundreds 
of  attempts  to  devise  apparatus 

that  "will  re-wind  the  film  on  the 
second  spool  so  that  it  is  at  once  ready 
for  re-projection.  The  modern  de- 

mand for  automatic  projectors  for 
industrial  and  educational  purposes 
has  made  the  problem  acute.  Most  of 
the  devices  to  date  have  shown  some 

disadvantages,  such  as  "creeping,"  but 
an  ingenious  arrangement,  now  being 
marketed  by  Continuous  Projectors, 
Ltd.,  appears  to  have  overcome  all 
difficulties  in  a  way  at  once  simple 
and  effective.  We  saw  the  projector 
demonstrated    last    week,    and    it   op- 

Mechanism  of  continuous  projector 
which  has  just  been   shown   in   England 

erated  without  a  hitch,  with  normal 
35  mm.  stock,  as  well  as  sub-standard. 

Endless  Band  Principle 

Although  the  method  is  simple,  it  is 
not  easy  to  describe  without  diagrams. 
The  endless  band  principle  is  used. 
There  are  two  specially  constructed 
spools  located  at  each  end  of  a  cen- 

trally pivoted  arm.  The  centre  of 
each  spool  binds  the  film  in  such  a 
manner  that  the  film  band  takes  the 
form  of  a  double  layer,  looped  into  the 
spool-centres  at  both  extremities. 
Thus  two  layers  of  film  are  con- 

tinually passing  between  the  spools. 
The  top  layer  passes  through  the 

projector  and  the  bottom  layer  passes 
idly  underneath.  When  the  spool 
which  has  been  paying  out  film  be- 

equipments  are  prevented  from  se- 
curing maximum  efficiency  by  the  pro- 

hibitive cost  of  replacement.  This 
new  De  Forest  Clinic  plan  is  cal- 

culated to  remove  the  expense  item 
as  a  factor  in  replacement. 

The  assumption  by  the  De  Forest 
Clinic  of  the  work  of  surveying 
present  sound  equipment  implies  a 
responsibility  on  their  part  to  bring 
the  sound  reproduction  in  a  given 
theatre  up  to  maximum  efficiency. 

Low-Cost,  Colored 

Sound  Pictures 

J.HE  ever-growing  success  of 

Sonochrome  is  based  on  one 

simple  fact.  This  Eastman  film 

meets  the  demands  of  the 

new-day  motion  picture,  by 

giving  both  color  and  sound- 

on-film — at  the  cost  of  ordi- 

nary black-and-white. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

J.  E.  Brulatour,  Inc.,  Distributors 
New  York  Chicago  Hollywood 

comes  empty  the  changed  line  of  the 
idle  film  throws  into  action  mechanism 
which  causes  the  two  spools  to  change 

places.  The  layer  of  film  last  pro- 
jected then  becomes  idle  in  its  turn. 

This  cycle  of  events  will  repeat  itself 
automatically  as  often  as  desired. 

General  Advantages 

Alternatively,  the  turnover  of  the 
arm  which  carries  the  spool  can  be 
made  to  actuate  a  cut-out  each  time 
the  end  of  the  subject  is  reached.  An 
automatic  cinema  is  in  this  case  pro- 

vided which  can  be  turned  on  by  the 
public,  since  it  starts  each  time  at  the 
proper  beginning  and  does  not  require 

switching  off  by  hand. 
Further  general  advantages  of  this 

method  over  the  single-reel  method  of 
endless  band  projection  are  absence  of 
"creep"  and  a  straight  film  track. 
Pulling  up  or  down  is  also  avoided,  so 
that  up  to  1,250  ft.  of  standard  film 
can  be  carried  without  difficulty.  In 
order  to  make  full  use  of  this  fact  the 
cabinet  which  contains  the  apparatus 
has  been  designed  on  lines  which  aim 
at  the  effective  showing  of  a  com- 

paratively large  picture.  The  use  of 
a  1,000  watt  lamp,  combined  with  a 
large  aperture  rear  projection  lens, 
ensures  a  well-lit  daylight  picture  on 
the  27-inch  ground-glass  screen. 
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Projection  From  Afar 

THE  following'  information  was culled  from  a  recent  issue  of  a 

motion  picture  trade  paper  to  which 
it  was  contributed  by  one  P.  V.  whose 
inexpensive  advice  is  reminiscent  of 

those  who  make  a  practice  of  direct- 
ing the  activities  of  a  projection  room 

staff  either  from  a  nicely  upholstered 

and  comfortable  opera  chair  or  an 
editorial  desk.     Witness: 

"Rogue  Song" 
When  a  picture  as  great  as 

M-G-M's  new  "Rogue  Song"  is 
sent  into  the  projection  room,  it 
ought  to  be  wrapped  in  a  sheet 

of  directions,  and  this  is  it:  "Not 
too  loud!"  I  can  well  understand 
the  temptation  that  raises  its 

ugly  head  when  "Rogue  Song" 
comes  along.  Here  is  the  finest 
voice  the  screen  has  yet  heard,  I 
can  imagine  projectionists  saying 
to  themselves,  perhaps  the  great- 

est voice  the  screen  will  ever 
hear.  Why  keep  it  from  the 

public?     Let  'em  have  it! 
Some  such  thought  must  have 

animated  those  in  charge  of  the 
sound  at  the.  Astor  theatre  on 
Broadway  the  opening  night  of 
this  great  picture  starring  Law- 

rence   Tibbett,    the    Metropolitan 

Opera  star.  Or  perhaps  it  was 
accident,  but  the  result  was  the 
same.  Every  time  that  Tibbett 
was  called  upon  to  sing,  his  voice 
was  magnified  to  the  point  that 
the  back-walls  of  the  theatre  were 
assaulted,  occasionally  his  voice 
roared  and  bellowed,  and  at  times 
your  ear-drums  were  assailed. 
Furthermore,  ground  noises  were 
magnified  at  the, same  time,  to 

the  point  where  they  were  dis- 
tinctly  annoying. 

"Blowing   Up"   the   Squeaks 

I  don't  know  why  anybody 
should  have  the  idea  that  Tib- 

bett's  voice  needs  magnification. 
Anybody  who  has  ever  heard  him 
at  the  Metropolitan,  in  any  one 
of  his  roles,  knows  perfectly  well 
that  he  can  take  care  of  himself 
in  the  biggest  of  houses.  Tibbett 
is  no  whispering  baritone,  whose 
thin  little  squeaks  have  to  be 
blown   up   in  order  to  be  heard. 

You  couldn't  possibly  do  more 
with  Lawrence  Tibbett's  voice 
than  reproduce  it  exactly  as  he 
himself  projects  it.  If  the  talk- 

ing pictures  would  appreciate 
this,  be  content  to  do  this  and  no 
more,  then  something  very  great 
would  be  achieved.  Magnifying 

Tibbett's  voice  is  like  doing  "The 

Ten     Commandments"     with     24 

apostles. 
All  of  which  is  very  nice — depend- 

ing on  one's  point  of  view.  But  as  a 
point  of  general  information,  it  might 
not  be  amiss  to  say  here  that  the 

projection  staff  at  the  "Rogue  Song" 
premiere  had  nothing  to  do  with  the 
volume  of  sound  with  which  the 
"back-walls  of  the  theatre  were  as- 

saulted." The  volume  of  sound  was 
regulated  from  the  auditorium  by  a 
person  selected  by  the  producer,  and 
this  monitor  was  not  a  projectionist. 

Which  merely  goes  to  prove  that,  de- 
spite rehearsal  and  the  advantages  of 

a  suitable  monitor  in  the  audience, 
sound  picture  volume  control  is  not  as 
easy  as  it  looks  to  those  gentlemen 
who  may  know  pictures  but  who 
probably  know  very  little  about  sound 
technique. 

Recording   Defects 

Further,  if  with  all  these  advan- 
tages the  sound  was  so  unsatisfactory, 

what  chance  has  a  projectionist,  busy 

with  his  apparatus  and  walled  in  be- 
hind glass  ports,  to  regulate  sound 

properly  without  adequate  rehearsal? 
Further,  as  another  point  of  general 

information,  the  recording  job  on 

"Rogue  Song"  was  not  so  good,  and 
Mr.  Lawrence  Tibbett  of  the  Metro- 

politan Opera  Co.  would  seem  to  have 
much  to  learn  about  sound  picture 
technique. 

Next! 

GoldE  Has  It !    You  Will  All  Use  It ! 
A  PERFECTED  Optical  Mount  using  One 

Lens — your  standard  lens.  No  chang- 

ing— no  prisms — no  uncertainty.  Perfect 

alignment — perfect  focus — with  the  start- 

lingly  simple  GoldE  Uni-Lens  Mount  and 
Proportionate  Centering  Aperture. 

ORIGINAL— NOVEL— SIMPLE- 
ACCURATE 

Perfect  rectangular  screen  size  with  your 

original  lens  for  both  Vitaphone  and  Movie- 
tone. No  extra  lens  or  addition  of  light-ab- 

sorbing, fuzzy,  image-producing  appliances. 

A  startlingly  simple  principle  less  all  the 

hokum  of  bifocal  optical  systems  and  tricky 

changes. 

DESIGNED  AND  MADE  BY  AND  FOR  THE 

PROJECTIONIST 

The  GoldE  Uni-Lens  Mount  and  the  Propor- 

tionate Centering  Aperture  make  a  unit  which 

will  not  be  displaced  by  any  other  system. 

METHOD    ADOPTED    BY   LARGEST    CIR- 

CUITS FOR  PERFECT  PROJECTION 

Entire  system  includes  the  accurately  ma- 

chined GoldE  Uni-Lens  Mount — List  Price, 

$25.00 — using  the  original  house  lens,  and 

the  Centering,  Proportionate  Aperture  milled 

and  fitted  into  E16  Simplex  Gate — List 
Price:      $35.00. 

Sold  by  all  National  Theatre  Supply  Co.  Branches 

Manufactured  by 

GoldE  Manufacturing  Co. 
2015  Le  Moyne  St.  Chicago,  111. 
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VOLUME  CONTROLS 

A  LA  CARTE 
Of  course  no  one  would  think  of  eating  volume 
controls.  But  there  is  nevertheless  as  much  dif- 

ference between  ordinary,  hand-me-down,  stock 
volume  controls  and  the  CLAROSTAT  volume 
controls  fitted  to  your  precise  needs,  as  there  is 

between  a  plain  table  d'hote  and  the  a  la  carte feast. 

CLAROSTAT  volume  controls  are  strictly  a  la 
carte.  They  are  designed  to  meet  your  specific 
requirements.  Unique  winding  permits  of  taper- 

ing resistance  curve  to  match  exact  needs.  Com- 
pact. Foolproof.  Dust-proof.  Noiseless.  Wear- 

proof. Provided  in  single,  duo  and  triple 
units,  each  unit  with  desired  resistance  variation, 
yet  single  control  operation.  Strictly  a  la  carte. 
What  will  you  have,  please? 

cl*ROSTAT WRITE  for  literature  describing  the 
CLAROSTAT  volume  controls,  as  well  as 
other  aids  to  better  sound  reproduction. 
Samples  cheerfully  furnished  to  designers 
and  producers  of  sound  reproducing  systems. 

CLAROSTAT  MANUFACTURING  CO.,  Inc. 
Specialists   in   Variable,   Fixed   and  Automatic  Resistors 

295-7  North  Sixth  Street  Brooklyn,  N.  Y. 

j        VISITRON        j 
1 

Photoelectric     : 
■           / 

|jX           CELLS           j 
mm          Standard     with     the     ma-        ". 

jority      of      manufacturers        ; 

of     Sound     on     Film        ; 

Equipment. 

There's  A  Reason            ; 

:     Qr¥i LABORATORIES  INC       j 

":      1S03  Grace  St.                       Chicago,  111.     ■ 

  PREVENT  STOPS   

GRIFFIN  FILM  CEMENT 
Makes  a  non-buckling  patch  that  stays  stuck 

Specially  Suited  for  Sound  Prints 

Manufactured   by 

F.  B.  GRIFFIN 
OSHKOSH  WIS. 

FREE  SAMPLE  and  PRICES  on  request 

Firmly  Established  as  a  Perfect  Lens  by  Scientific  Calcu- 
lation,   Precision   Work   and   Many   Years   Service   in   the 

Finest   Motion    Picture   Theatres 

SOLEX 
PROJECTION    LENS 

Noted  for  High  Illu- 
mination— Photographic 

Definition,  Color  Con- 
trasts and  Perfect  Focus. 

"As    Easy    to    Put    To- 
gether as  It  Is  to  Take 

Apart" 

Write  for  Descriptive 
Literature. 

It  Will  Be  Sent 

to   You  Immediately 

Manufactured  by 

KOLLMORGEN    OPTICAL    CORP. 
767  Wythe  Ave.  Brooklyn,  N.  Y. 

The  SUPERIOR  PROJECTOR 
Is  the  Embodiment  of 

Scientific  Engineering,  Precision  Workman- 
ship, High  Grade  Materials  and  Superior 

Projection  Qualities. 

These  Requisites  are  attributable  to  its  long  and  un- 
impaired service  for  over  a  period  of  nearly  10  years 

and  justify  its  growing  popularity. 

It  always  has  been  a  LEADER  IN  IMPROVE- 
MENTS and  will  continue  to  be  foremost  in  meeting 

the  new  sound  developments  and  other  innovations 
in  a  superior  way. 

Adapted  to  all  leading  Sound  Reproducers. 

Manufactured  by 

COXSACKIE  HOLDING  CORPORATION 
COXSACKIE,  N.  Y.,  U.  S.  A. 
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Projection  Council  Election 
LESTER  B.  ISAAC  has  resigned 

as  President  of  the  Projection 
Advisory  Council.  In  a  letter  to  P. 
A.  McGuire,  executive  Vice-President 
of  the  Council,  Mr.  Isaac  proffered 
his  resignation  and  stated  that  his 
duties  as  Supervisor  of  Projection  for 

Loew's,  Inc.,  prevented  his  giving  to 
work  of  the  Council  the  time  and  at- 

tention which  he  knew  to  be  necessary 
in  view  of  the  rapid  expansion  of 
Couhcil  work  and  the  mounting  mem- 

bership. Mr.  Isaac's  letter  in  which 
he  asked  to  be  relieved  from  his  duties 
as  President  is  given  here  in  part: 

"It  is  a  source  of  deep  regret  to  me 
that  I  have  been  unable  to  give  the 
attention  to  the  Projection  Advisory 
Council  I  would  like  to  and  which  it 
so  well  deserves.  The  work  of  my 
present  position,  as  Supervisor  of 

Projection  for  Loew's,  has  been  so 
greatly  enlarged  in  detail  and  scope, 
I  find  it  utterly  impossible  to  give  the 

• 

SYNCRODISK  Announces 
DOUBLE    CHANNEL 

Rack  and  Panel  Amplifier 
The  last  word — a  rack  and  panel  double  channel 

amplifier  at  a  reasonable  price.  Booth  speaker 
with  volume  control  is  incorporated  in  panel. 

Designed  with  the  minimum  number  of  con- 
trols. One  handle  controls  both  channels  plus 

auditorium  speaker  fields.  Simplicity  and  swift, 
sure,  undistorted  action  are  now  yours. 

Specifications : 
Amplifier  is  entirely  A.  C.  operated  and  may 

be  had  for  25,  40  or  60  cycle  on  100-  or  220  volt line. 

Powerful,    undistorted,    amplification    volume. 
Will  operate   on  120  or  127  volts. 
Impedance  is  very  high — 25,000  to  50,000  ohms 

at  100  cycles.  This  makes  possible  its  use  as  a 
voltage   drop  device. 

Write    Today   for  Prices 

i         WEBER   MACHINE   CORPORATION 
I     59  RUTTER  ST.                             ROCHESTER,  N.  Y. 

s-A-r  3 
— assures  complete  sound  control 

I  SELECTOR  > 
CE    AUDIO 

\EEECUENCIESy 

Your  patrons  demand  the  best  in  "Talk- 
ies"— you  can  give  it  to  them  with  S-A-F 

3  equipment !  Inexpensive,  easily  in- 
stalled, and  simple  to  operate.  A  mere 

turn  of  a  knob  eliminates  the  un- 
naturalness  in  voice,  the  shrillness  in 
notes  and  the  unpleasantness  and  echoes 
of  sounds.  Your  audience  will  be  grate- 

ful for  this  improvement — and  your  box 
office  will  be  busier! 

S-A-F  3  was  designed  by  Simplimus  engineers — 
one  of  the  oldest  groups  of  engineers  in  the 
talking  equipment  industry — they  have  always  led 
in  offering  improvements!  Send  the  coupon  be- 

low for  complete  information  on  S-A-F  3  and  the 
course  of  sound  lectures  offered  to  the  trade. 

SAF    ELECTRICAL    EQUIPMENT    CO.,   Boston,  Mass. 

Gentlemen:  Kindly  send  me  free  bulletin 
on  S-A-F  3  and  place  my  name  on  your 
list  to  receive  the  course  of  lectures  on 
the  latest  acoustical  and  electrical  ad- 

vances in  sound  recording  and  reproduc- 
tion, written  by  leading  engineers,  pro- 

fessors and  experts. 

Address 

Occupation 

proper  attention  to  other  activities  in 
which  I  am  interested. 

".  .  .  It  is  also  a  source  of  deep 
satisfaction  to  me  that  I  have  been 
able  to  play  an  important  part  in  the 
founding  of  the  Projection  Advisory 
Council.  The  remarkable  success  of 
the  Council,  in  so  short  a  time,  speaks 
for  itself  and  it  is  unnecessary  for 
me  to  explain  in  this  letter  why  I 
have  so  much  confidence  in  the  or- 

ganization. "Under  the  circumstances  I  feel 
that  it  would  be  inadvisable  for  me  to 
continue  as  President  of  the  Council 
and  that  someone  should  be  elected 

who  can  give  more  time  to  the  organi- 
zation. There  are  certain  details 

which  will  require  the  attention  of  a 
President  with  more  time  than  I  can 

spare  just  now. 
"You  may  be  assured  of  my  con- 

tinued interest  in  the  work  of  the  Pro- 
jection Advisory  Council  and  that  I 

have  an  abiding  faith  that  it  can  be 
made  a  great  constructive  force  for 
the  benefit  of  projection  and  the  en- 

tire motion  picture  industry.  I  will 
be  glad  to  give  you  and  the  incoming 
Officers  all  the  active  assistance  and 
goodwill  in  my  power,  and  trust  that 
you  will  not  fail  to  call  upon  me  any 

time  I  can  Ibe  of  any  help." 
Special   Election   Meeting 

Mr.  McGuire  has  informed  Presi- 
dent Isaac  that  he  will  present  the 

resignation  to  the  Board  of  Directors 
of  the  Council  with  real  regret,  and 

that  only  Mr.  Isaac's  insistence  that 
he  be  relieved  of  his  Council  duties 

precludes  the  return  of  the  resigna- 
tion unaccepted. 

(Continued  on  page  44) 

Stamford   Local   Union   School 
Attendance  Obligatory 

Largely  through  the  efforts  of 
Business  Representative  Nicholas 
Trimboli,  Local  Union  449  of  Stam- 

ford, Conn.,  has  been  enabled  to  or- 
ganize a  school  for  instruction  of  its 

members  in  sound  projection.  In  line 
with  the  opinions  expressed  on  several 
occasions  in  Motion  Picture  Projec- 

tionist and  in  keeping  with  the  advice 
of  International  President  Canavan, 
Local  449  felt  that  any  instruction 
which  would  be  given  its  members  in 
sound  projection  work  should  be  under 
the  direction  of  Local  officers.  Then, 
too,  it  was  felt  that  stagehands  should 
receive  first  consideration  in  break-in 
work,  and  the  school  provided  an  ex- 

cellent   means    for    this    Work. 
The  first  lessons  in  the  school  will 

deal  strictly  with  fundamentals,  irre- 
spective of  the  standing  of  the  various 

men  enrolled.  For  those  to  whom 
elementary  work  is  not  new  these  first 
few  lessons  will  serve  as  a  review. 
Attendance  at  the  school  sessions  is 

obligatory  upon  all  Local  Union  mem- 
bers, and  no  one  will  be  permitted  to 

shirk  attendance  until  he  has  given 
satisfactory  proof  by  examination  of 
his  knowledge  of  the  school  work. — 
E.  RODGERS,  Secretary. 
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Out  May  1st 
A  NEW  MONTHLY  MAGAZINE 

DEVOTED  TO  THE  MOTION 

PICTURE   THEATRE    COVERING 

EVERYTHING    BUT    THE 

BUYING  OF  THE  PICTURE 

THEATRE 
ENGINEERING 
Building  and  Maintenance 

WRITTEN   AND   PUBLISHED   FOR   THE 

EXHIBITOR,    TECHNICIAN,    ENGINEER, 

CONTRACTOR,  MANUFACTURER 

AND    ARCHITECT 

SUBSCRIPTION  PRICE:  $2.00   PER  YEAR 

PUBLISHED    BY 

THEATRE   ENGINEERING,  INC. 

45  WEST  45th  STREET 
NEW  YORK  CITY 
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Don't  Change  Your 
Low  Intensity  Lamp 

Clear,  realistic  pictures,  freedom  from  eyestrain,  and 

natural  tone  quality  is  necessary  to  win  and  hold  your 

patronage. 

To  insure  projection  as  good  as  you  had  before  Sound, 

to  get  the  best  reproduction  from  your  sound  outfit,  you 

must  have  the  right  kind  of  a  screen. 

Vocalite  Sound  Screen  is  proven  best  by  scientific  test. 

Many  successful  installations  have  proved  it  to  be  superior 

in  light,  definition,  and  tone  quality. 

It  is  the  only  screen  optically  and  chemically  correct  for 

the  projection  of  Colored  Pictures. 

Full  information  will  be  sent  on  request,  cost  no  higher 

than  any  good  screen. 

Approved  by  Electrical 
Research  Products,  West- 

ern Electric  Co.,  Inc.,  and 
other  makers  of  Sound 

Equipment. V 
Porous  but  not 

perforated 

OCALITE 

Sound  * 
Fire  Proof 

Non    Inflammable 

The   First  Screen  Scientifically   Perfected  for  Sound  Pictures 

Beaded  Screen  Corp. 

Roosevelt,  New  York 

Your  Preference,  Please! 
THE  editors  of  THE  MOTION  PICTURE  PROJECTION- 

IST solicit  your  aid  to  the  end  that  this  publication  may  be 
of  the  maximum  service  to  you.  Every  subscriber  can  do  his  bit 
to  improve  this  service  by  using  the  space  provided  below  to 
indicate  his  preference  for  special  articles  and  other  material  in 
which  he  may  be  particularly  interested. 

Let  us  know  your  preference,  please.  All  requests  will  receive 
attention  in  the  order  of  their  receipt,  so  act  quickly.  Use  the 
blank  below  to  tell  us  in  just  what  subject  you  are  particularly 
interested.   Do  it  now! 

Editor, 

M.  P.  PROJECTIONIST: 

I  am  interested  in  the  following  subjects,  on  which  I  should 

like  to  see  information  in  THE  MOTION  PICTURE  PROJEC- 
TIONIST: 

1   

2   

3   :   

4   

NAME      

ADDRESS      

P.  A.  C.  Election 
(Continued  from  page  42) 

A  special  meeting  of  the  Projection 
Advisory  Council  has  been  called  for 
March  25th  at  Town  Hall  in  New 
York  City,  at  which  time  a  new  Presi- 

dent and  other  Council  officers  will  be 
chosen  for  the  coming  year.  The 

newly  elected  officers  will  in  turn  ap- 
point the  various  committee  heads  to 

direct  the  work  of  the  Council  in  the 

next  few  months.  A  report  of  a  spe- 
cial committee  which  has  drawn  up  a 

report  covering  the  aims  of  the  Coun- 
cil and  the  work  which  should  be 

done  in  the  near  future  will  also  be 
read  at  this  meeting. 

A  call  has  been  issued  to  all  Coun- 
cil members  for  the  meeting  on  the 

25th,  and  those  who  are  unable  to  at- 
tend in  person  have  been  urged  to 

send  in  their  proxies  to  any  member 
of  the  Nominating  Committee.  This 
committee  is  manned  by  Charles 
Eichhorn,  Chairman;  Thad  Barrows, 
H.  Stein,  James  J.  Finn,  and  Lyle 
Wheeler.  Proxies  may  be  sent  to  any 
member  of  this  committee. 

Presidential   Possibilities 

Considerable  interest  has  been 
aroused  in  the  possible  choice  of  the 
new  Council  president.  It  has  been 
reported  that  the  choice  lies  between 
three  men  as  follows:  Sidney  Bur- 

ton, Metropolitan  Studios,  Hollywood; 
Thad  Barrows,  President  Local  Union 
182,  Boston,  and  Lawrence  Katz,  Lo- 

cal Union  488  and  I.  A.  District  Rep- 
resentative. The  choice  of  the  mem- 

bership will  not,  of  course,  be 
definitely  known  until  the  25th,  at 
which  time  personal  and  proxy  votes 
will  be  cast. 

Cameraman's  New  Scale 
Producers  and  officers  of  Inter- 

national Photographers'  Local  659 
have  made  new  arrangements  regard- 

ing working  hours  whereby  camera- 
men may  work  more  than  10  hours  at 

a  stretch  provided  first  cameramen 
are  paid  a  flat  rate  of  $12.50  an  hour 
for  overtime,  with  second  cameramen, 
still  men  and  assistants  also  being 
paid  an  overtime  scale.  Double  pay 
will  apply  for  holidays. 

Under  the  old  arrangement  camera- 
men could  not  be  worked  more  than 

16  hours  at  a  stretch  except  in  emerg- 
encies, and  much  friction  arose  be- 

tween producers  and  cameramen  over 
emergency  cases. 

GoldE  Humidaire  System 

A  new  development  which  is  known 
as  the  Humidaire  System  is  engaging 
the  attention  of  the  GoldE  Manufac- 

turing Co.  of  Chicago  at  present.  De- 
tails of  this  new  product  are  not  yet 

available  because  of  patent  considera- 
tions, but  M.  H.  Goldberg,  president 

of  the  GoldE  Co.  and  well-known  Mid- 
West  projectionist,  promises  to  supply 
full  particulars  on  the  development 
within  a  short  time. 
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Recent   Film   Fires    Focus 

Attention  on  Safety 

RECENT  serious  fires  in  motion 
picture  studios,  theatres  and 

other  branches  of  the  industry  have 
prompted  many  local  and  state 
authorities  to  examine  closely  the 
laws  pertaining  to  fire  prevention  in 
the  motion  picture  industry  and  the 
degree  of  fidelity  with  which  these 
laws  are  observed  and  enforced. 
Several  states  have  just  passed  laws 
bearing  on  this  highly  important  phase 
of  fire  prevention  work,  the  result  of 
which  has  been  a  renewed  interest  in 

a  safe  and  sane  method  of  fire  pre- 
vention not  only  in  the  theatre  pro- 
jection room  but  in  every  activity 

which  has  to  do  with  the  handling  of 
film.  The  following  brief  description 
of  an  outstanding  contribution  to  the 
comfort  and  safety  of  theatre  patrons 
and  workers  will  supply  information 
on  this  device  to  many  who  have 

asked:  "What  is  Sentry  Safety  Con- 

trol?" The  Sentry  Safety  Control  consists 
of  five  units:  douser,  upper  loop 
switch,  lower  loop  switch,  rotary 
switch  and  main  control  box.  The 
douser  switch  unit  is  mounted  on  the 
cone  of  the  lamphouse.  Its  function 
is  to  start  the  projector  through  a  re- 

mote control  system  and  also  to  cause 
the  douser  plate  to  fall,  cutting  off  the 
light  when  the  emergency  arises.  The 
douser  is  instantaneous  and  positive 
in  action. 

The  upper  loop  switch  is  mounted 
adjacent  to  the  sprocket  which  feeds 
the  upper  loop,  and  is  so  arranged 
as  to  detect  either  an  increase  or  loss 
in  the  top  loop  of  film  passing  through 
the  machine.  A  plate  deflector  is  also 
placed  in  such  a  position  as  to  prevent 
the  escape  of  film  after  a  break  oc- 

curs at  the  top  sprocket. 
The  lower  loop  switch  unit  is 

mounted  near  the  film  trap  where  the 
film  enters  the  lower  magazine  and  is 
equipped  with  an  idler  arranged  to 
ride  the  film  during  the  operation  of 
the  machine.  Failure  of  the  film  to 
support  this  idler  causes  the  switch 
to  operate.  The  rotary  switch  is 
driven  direct  from  the  projector 
mechanism  and  functions  when  the 
speed  of  the  projector  decreases  to 
a  predetermined  degree. 

Main   Control  Unit 

The  main  control  box  unit  houses 
the  motor  control  equipment  and 
serves  as  junction  box  for  all  switch 

I.  A.  Convention  to  West  Coast 

The  forthcoming  general  convention 
of  the  International  Alliance  will  be 
held  in  Los  Angeles,  California,  June 
2  to  5,  according  to  a  recent  announce- 

ment of  the  Executive  Board  of  the 
Alliance.  This  will  be  the  first  time 
in  17  years  that  an  I.  A.  convention 
has  been  held  on  the  West  coast. 

NOTICE! Projectionists  and  Managers — Write 
Us  About  Our  Interesting  Repre- 

sentative Proposition 

FOR   THE 
POPULAR 

NO  DOWN  PAYMENT 

Radiotone  Talkie  Equipment 
PAY  AS  YOU  PLAY 

Rent  Talkie  Equipment  for  4  Months  with  Option  to  Purchase.  This  Gives 
You  Sufficient  Time  to  See  If  Talkies  Will  Prove  Profitable.  After  4  Months, 
You  May  Return  the  Equipment  without  Further  Obligations.  Or  You  May 
Continue  to  Use  Radiotone  On  the  Monthly  Payment  Plan  Until  $1200  Has  Been 
Paid  to  Radiotone  Pictures  Corporation.  Then  You  Own.  the  Apparatus  Com- 

plete. Your  Monthly  Rentals  Paid  for  It.  Powerful  and  Brilliant  Tone  for 
Theatres  Un  to  2500  Seats.  We  Know  You  Will  Become  the  Owner  of  Radiotone 
Talkie  Eq  lament  Because  We  Have  Never  Had  Any  Returns.  Every  Exhibitor 
Is  a  Satisfied  Booster  for  Radiotone.  That's  Why  Radiotone  Is  Not  Afraid  to Rent  You  the  Equipment  with  Option  to  Purchase.  Furthermore,  the  Apparatus 
Is    Guaranteed    for   a    Year   Against    Defects. 

Proposition:  You  Pay  $100  Monthly — That's  All — No  Red  Tape.  A  4  Months' Rental  Term  Guarantees  You  Against  the  Liability  of  Paying  Full  Price  for 
Equipment    Unless    Satisfied. 

Ttvo    Amplifiers — One   for   Emergency,    If    Necessary. 
Direct     Steel     Shaft     Drive — No    Belts — No     Chains. 
No    Service    Charge,     If     Service    Should    Ever    Be 

Necessary.     Installations  Throughout  the  World. 

Communicate  With  Home  Office  : 

RADIOTONE    PICTURES    CORP. 
729  Seventh  Avenue,  New  York  City 

Hoffmann  ̂ Toons Why 

Were  Perfection  Rheostats  recently  in' 
stalled  in 

NEW  LOEWS  THEATRE, 
175th    Street,    New   York 

WARNER'S  BEACON  THEATRE, 
75  th    Street,    New    York 

WARNER'S  NEW  HOLLY- WOOD THEATRE, 
N.   Y.    City 

if  they  are  not  the  best  to  be  had  from  the 
Atlantic  to  the  Pacific? 
Sold  by  all  branches  of  the  National 

Theatre  Supply  Co.,  Sam  Kaplan,  New 
York,  Continental  Theatre  Accessories,  and 

by  your  dealer. 

HOFFMANN  &  SOONS 
387  First  Avenue  New  York  City 

Manufacturing    Division 

Contracting  Electrical  Engineers — Moving  Picture 
Electrical  Specialists 
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Attention  Projectionists 

THE    G  &  M 
COOLING    PLATE 

is  water  cooled 
Prevents  WARPING  and 

BUCKLING  of  Film 

Reduces  FIRE  HAZARDS 

Keeps  Projection  Machine  and 
Film  COOL 

Makes  SHARPER  and  More 

DISTINCT  Pictures 

PROTECTS  the  Projectionist 

LENGTHENS  Life  of  Film 

The  G  &  M  Cooling  Plates  are  manu- 
factured for  the  Simplex,  Motio  graph, 

and  Powers  projectors. 
These  Plates  are  steadily  gaining  favor 

with  Projectionists  in  all  parts  of  the 
country,  and  offer  high  security  value  at 
an  unusually  low  price. 

Price  #18.00  each 

Write  for  Circular  and  Recommendations 

THE  G.  8c  M.  MFG.  CO. 
P.    O.    Box    255 

New  Britain  Connecticut 

AGENTS  WANTED 

Theatre  Equipment 
NEW  AND  USED 

Most  complete  stock  in  the 
U.  S.  Moving  Picture  Machines, 
Screens,  Booths,  Opera  Chairs. 
Spotlights,  Stereopticons,  Film 
Cabinets,  Portable  Projectors, 
M.  P.  Cameras,  Generator  Sets, 
Reflecting  Arc  Lamps,  Carbons, 
Tickets,  Mazda  Lamps  and 
Supplies. 
Projection  Machines  repaired 
and   overhauled.      Repair   parts 

for  all  makes  opera  chairs.     Attractive  3   x  10  ft. 
muslin  banners,  $1.50;  on  paper,  50  cents. 

We  Pay  Highest  Prices  for  Used 
Projection    Machines,   Opera   Chairs,   etc. 

Everything   for  the   Theatre — Write  for   Catalog   K. 

Movie  Supply  Co.,  844  Wabash  Ave.,  Chicago 

wires.  The  contacts  carrying  the 
motor  current  have  a  capacity  of 
thirty  amperes.  Margin  of  safety 
here  is  evident  from  the  fact  that 

projector  motors  are  rated  five  am- 
peres or  less.  Silver  is  used  for  the 

contacts  of  all  the  switches.  The 

Sentry  Safety  Control  is  subject  to  a 
dielectric  strength  test  of  1,250  volts 
and  overload  tests  of  150  per  cent 
rated  current. 

Fire  on  a  motion  picture  machine 
equipped  with  Sentry  Safety  Control 
is  utterly  impossible  because  fire 
hazard  occurs  on  the  stoppage  of  film 

before  the  ray  of  light,  and  this  can 

never  happen  with  Sentry.  All  pos- 
sible accidents  that  would  bring  this 

hazard  up,  have  been  taken  care  of 

by  this  machine.  Sentry  Safety  serv- 
ice to  the  theatre  means  a  lessening 

of  the  fire  hazard  to  such  a  great  ex- 
tent that  there  is  a  tendency  at  the 

present  time  to  lower  the  insurance 
rates  on  buildings,  contents,  use  and 
occupancy  and  public  liability.  This 
is  due  to  the  Sentry  Safety  equipped 

projectors,  for  they  have  never  had  a 
fire  and  it  is  the  only  method  that  can 

prevent  fire  with  modern  highly  in- 
flammable nitro-cellulose  film  when  ex- 

posed to  the  intense  heat  of  the 
modern   lamps. 

Sentry  Service 

Sentry  Safety  Control  in  the  sound 

equipped  booth  is  practically  indis- 
pensable. It  simplified  starting  and 

fading  in  to  such  an  extent  that  the 
usual  troubles  of  operating  with  this 
new  mode  of  entertainment  are  almost 

entirely  eliminated.  It  is  really  an- 
other assistant  in  the  projection  room 

and  the  projectionist  can  give  a  sound 
show  with  Sentry-equipped  machines 
that  is  much  superior  to  those  which 
are  not  equipped  with  this  device. 
Furthermore,  there  is  no  possibility 

of  destroying  any  great  amount  of 
film  which,  in  a  sound  show,  means 
serious  hindrance  to  the  show.  No 
matter  what  condition  arises  on  a 

Sentry-equipped  projector,  the  ma- 
chine is  stopped  immediately,  eliminat- 

ing any  possibility  of  damage  to  the 
film  itself  from  causes  other  than  fire, 
and  fire  is  impossible. 

Sentry  Safety  service  does  not  stop 
with  the  installation  of  this  device, 

but  it  is  inspected  and  serviced  peri- 
odically, and  any  change  in  equipment 

necessary  in  a  booth,  the  Sentry  equip- 
ment and  service  is  changed  to  meet 

the  new  condition  at  no  expense  to  the 
theatre.  There  is  no  charge  for  the 
devices  in  the  sense  of  a  sale.  They 
are  leased  on  a  basis  of  two  dollars 

and  fifty  cents  (S2.50)  per  machine 

per  week.  This  price  includes  serv- 
icing and  inspection. 

The  use  of  the  Renier 
Turntable  will  forever  solve 

your  turntable  problem 

RENIER  MFG.   CO. 
15  Michigan  St.  Milwaukee,  Wise. 

PRACTICAL 
KH.RICHARDSO'N'3    :.! HANDBOOK.  OP 

1//-  li?§&i 

77  &M 
m$&^ 

That's  why  F.  H.  Richardson's  HAND- 
BOOK OF  PROJECTION  Has  Been  the 

Standard  for  20  Years 

Over  1400  pages  of  subject  matter; 

more  than  400  illustrations.  Think 

what  it  means  to  own  this  finest  of 

projection  libraries — something  that 
will  be  useful  throughout  the  year. 

Volumes  I  and  II  cover  the  subject 

of  silent  projection.  Volume  III  is 

devoted  entirely  to  sound  projection. 

Each  volume  contains  Richardson's 
complete   question  and  answer  index. 

Volumes    I    and    II    $6.20    postpaid 

Volume    III    alone    $5.10    postpaid 

The  complete  set  $10.25  postpaid 

(Immediate  Delivery) 

BOOK    DIVISION 

CHALMERS   PUBLISHING  CO. 
516   Fifth   Ave.,   New  York,   N.   Y. 

WINNIPEG,  CANADA 

JM.  RICE  &  CO.,  J.  M.  Rice,  Prop.  Lead- •  ingr  equipment  dealers  in  all  kinds  of 

projection  room  equipment  facilities.  Repre- 
sentatives of  leading  equipment  manufac- 

turers of  the  United  States  and  Canada. 

All  our  merchandise  guaranteed  for  per- 
formance and  stability.  Whatever  you  want, 

we   will   supply   it. 
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Separate  Sound  Print  in 

Key  Theatres 
ALTHOUGH  the  practice  is  too 

expensive  and  inconvenient  for 

general  adoption,  the  use  of  a  sepa- 
rate film  for  the  sound  track  has  been 

found  advantageous  in  obtaining  bet- 
ter quality  of  reproduction,  according 

to  officials  of  the  Loew  projection  and 
sound  department.  The  system  has 
been  employed  for  some  time  at  the 

Astor,  where  M-G-M  presents  its  spe- 
cial Broadway  showings,  and  the  only 

other  use  made  of  the  double-reel 

method  so  far  has  been  by  Sid  Grau- 
man  on  the  Coast. 

Dummy    Head    Required 

The  system,  which  is  under  exclu- 
sive patent,  requires  the  use  of  a 

dummy  head  mounted  on  a  pedestal. 
By  having  the  sound  on  a  separate 
track,  mechanical  flutter  and  jerking 

is  eliminated  because  the  reel  carry- 
ing the  sound  is  permitted  to  move 

continuously  and  uniformly;  whereas 
the  reel  with  the  picture  must  move 
in  frames  with  sufficient  pause  for 
projection  of  the  image  on  the  screen. 

Another  advantage,  applying  espe- 
cially to  long-run  houses,  is  that  the 

sound  track,  which  usually  wears  out 

quicker  than  the  picture,  may  be  re- 
placed independently  whenever  neces- 

sary, without  substituting  a  new  reel 
for  the  entire  picture.  In  the  case  of 
productions  filmed  in  color,  the  sound 
track  is  recorded  on  black  and  white 
film. 

Not  For  General  Use 

Because  of  the  double  cost  involved 

in  the  making  and  handling  of  two 
sets  of  reels,  the  system  is  consid- 

ered out  of  the  question  for  theatres 
at  large  and  no  efforts  are  being  made 
to  install  it  in  any  other  houses  con- 

trolled by  Loew.  For  special  run 
showings  at  $2,  however,  it  is  believed 
that  superiority  of  the  performance 
justifies  the  extra  expense. 

A  separate  sound  track  method,  on 
the  same  order  as  that  used  by 
M-G-M,  was  tried  out  some  time  ago 
by  RCA,  and  subsequently  dropped 
because  no  special  advantages  could 
be  seen  in  it  for  the  trade  at  large. 

An  Added  Worry 

Three  projectionists  in  Birming- 
ham, Alabama,  were  arrested  recently 

on  a  bench  warrant  charging  con- 
tempt of  court  in  aiding  and  abetting 

the  showing  of  a  motion  picture 
which  had  been  officially  banned  by 
city  authorities.  The  projectionists 
are  not,  of  course,  directly  respon- 

sible for  the  infraction  of  this  par- 
ticular municipal  ordinance,  but  it 

would  seem  that  they  come  under  that 

old  classification  of  "accessories." 
Oh  well,  everybody  who  is  anybody 

knows  that  some  work  must  be  found 

these  days  for  business  repre- 
sentatives. 

Contner-Blue  Seal  Universal  Lens 
Adaptor  and  Aperture  System 

Your  Picture  Always  the  Full 
Screen  Area. 

For  Simplex  and  RCA  P2  Pro- 

jectors. 

No   cutting   or  drilling   of  pro- 

jector  necessary  to   install. 

Installed  in  the  following  lead- 

ing theatres: — 
Capitol,  N.  Y.  C. 

Loew's  Kings,  Brooklyn,  N.  Y. 
Eastman    Theatre,    Rochester, 

N.  Y. 

Fox  Capitol,  Hartford,  Conn. 

Byrd    Theatre,    Richmond,    Va. 
Madelaine  Theatre,  Paris, 

France 

Empire  Theatre,  London,  Eng. 

and  many  others  in  U.  S.,  Can- 
ada  and   Europe. 

For  sale  by  all  leading  supply  dealers 

Blue  Seal  Products  Co.,  Inc. 
262  Wyckoff  St.  BROOKLYN,   N.  Y. 

A  Rectifier  Built  for  Use  with  Sound 

Features 

25   amps   at   each  arc 

during    change-over 

30    to    40    amps    for 

Spotlight 

Nothing  to  wear  out 

Accessible 

Durable 

Small  installation  cost 

Can   be   used   on  any 
A.  C.  Supply 

Low  cost  of  operation 

No  moving  parts 
Type  M.  P.  25-25 

Advantages 

Less   Initial   Cost 

Saving  of  Current 

High  efficiency  80-86% 

No  special  Booth  re- 

quired Readily  accessible 

Lower   Maintenance 
Cost 

No  Special  Wiring 

Required 
Fireproof 

Shockproof.      No  live 

parts  exposed 
Noiseless 
No  Oiling 

Easy  to  Operate 

Operate  Two  Projectors  from  One  Rectifier 
Your  Supply  House  Can  Tell  You  All  About  This  Machine 

FOREST  ELECTRIC  CORP.,  272  New  St.,  Newark,  N.  J. 

Subscribe  NOW! — At  present  low  rate 
of  $2.00  per  Year 
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15,000  Griswold  Film  Splicers  are  in  constant  use 

daily  in  theatres  throughout  the  World.  The  standard 

film   splicer   for   efficiency,   durability   and   economy. 

GRISWOLD  MACHINE  WORKS 
Port  Jefferson,  L.  I.  New  York 

CINEPHOR 
»  »  L  E  N  S  E  S  «  « 

Made  by 

AMERICA'S  LEADING 
OPTICAL 

INSTITUTION 

STARTING  in  Bausch  &  Lomb's  own  optical  glass  plant, 
the  largest  in  America,  every  operation  in  the  manufacture 
of  Cinephor  Lenses  is  controlled  by  experts  working  to 
the  most  exacting  standards  of  precision. 

As  a  result  Cinephor  Projection  Lenses  give  remarkable 
flatness  of  field,  maximum  contrast  between  black  and 
white,  brilliant  illumination  and  critical  definition. 

Write  for  complete  literature 
BAUSCH  &  LOMB  OPTICAL  CO. 

680  St.  Paul  Street  Rochester,  N.  Y. 

BAUSCH  6  LOMB 

Quality  of  Reproduction  Is 
Constantly  Improving 

THE  quality  of  reproduction  and 
the  number  of  theatres  giving 
satisfactory  reproduction  is 

showing  a  steady  and  gratifying  in- 
crease, according  to  H.  M.  Wilcox, 

operating  manager  of  Electrical  Re- 
search Products,  whose  duties  take 

him  on  frequent  trips  of  inspection 
to  theatres  in  every  part  of  the  coun- 

try where  the  Western  Electric  sound 
system  has  been  installed.  An  aver- 

age of  about  75  per  cent  of  the  houses 
visited  by  Mr.  Wilcox  during  the  last 
six  months  of  1929,  qualified  under 
the  "Good"  classification,  while  84 
per  cent  of  the  houses  visited  during 
the  first  six  weeks  of  1930  were  rated 
good.  This  situation,  according  to 
Mr.  Wilcox,  has  been  brought  about 
by  the  realization  that  the  quality  of 
reproduction  is  reflected  in  the 
attendance. 

"Theatre  managers  realize  this," 
Mr.  Wilcox  said,  "and  as  a  result  one 
hears  increasingly  good  reproduction 
in  a  larger  number  of  houses.  Better 
supervision  and  a  greater  interest  on 
the  part  of  managers  and  projection- 

ists are  the  main  causes  responsible 
for  this  change. 

"Our  nation  wide  service  staff 
which  regularly  inspects  our  equip- 

ment installed  in  more  than  3,500 
theatres,  was  founded  on  the  theory 
that  the  best  way  to  eliminate  trouble 
is  to  forestall  it.  As  a  result  more 
than  93  per  cent  of  the  calls  made  by 
our  service  organization  are  purely 

preventative."  In  January  this  staff 
made  almost  11,000  calls  and  less  than 
7  per  cent  of  these  were  because  of 
trouble  of  any  kind.  During  the 
month  upward  of  105,000  perform- 

ances were  heard  over  the  Western 
Electric  equipment  in  the  United 
States. 

"Showmen  realizing  the  importance 
of  good  reproduction  are  going  to 
greater  pains  to  see  that  they  and 
their  staffs  realize  the  points  that 
make  for  good  reproduction.  Pictures 
are  being  rehearsed  in  advance  of 
showing  to  assure  proper  volume  con- 

trol, while  equipment  is  being  studied 
zealously  and  cared  for  jealously. 

"It  is  this  combination  of  watchful 
inspection  and  growing  alertness  that 
makes  good  reproduction  an  automatic 
part  of  every  well-run  theatre.  It 
promises  so  bright  an  outlook  that  we 
are  willing  to  predict  that  the  figure 
of  84  per  cent  of  theatres  with  good 

reproduction  can  be  raised  consider- 

ably in  the  future." 
24-Hour  Grind  Theatre 

New  York  City  is  to  have  its  first 
24-hour  grind  motion  picture  house. 
The  Columbia  Theatre  at  58th  and 
8th  Avenue  (midtown  section),  will 
shortly  go  into  the  new  policy  and, 
once  pursuing  its  new  schedule,  will 
never  close.  The  Columbia  is  now 

running  on  a  seven-day,  16-hour  daily 
schedule. 
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Defective   Vision   Campaign 
A  NATIONWIDE  drive  to  awaken  the  people  of 

America  to  the  dangers  of  impaired  eyesight  and 
poor  vision  is  now  in  progress  under  the  sponsorship 
of  The  Eyesight  Conservation  Council  of  America. 
Asserting  that  this  danger  may  finally  be  overcome  only 
by  placing  the  facts  squarely  before  the  people  of  the 
country,  the  Council  is  bending  every  effort  to  secure 
as  wide  a  distribution  of  its  educational  material  and 
statistical  reports  as  possible.  There  is  appended  hereto 
a  recent  statement  of  the  Council  on  the  relation  of  poor 
vision  to  industry : 

The  value  of  your  eyes— the  sense  of  sight — cannot 
be  expressed  in  any  terms.  Next  to  life  itself  is  vision; 
and  yet,  millions  have  defective  eyes.  The  great  majority 
are  unaware  of  impaired  vision  and  do  not  know  that 
theirs  is  less  than  a  full  measure  of  the  most  valued  of 
the  senses.  Many  others  do  not  understand  that  a  con- 

siderable degree  of  the  vision  they  do  enjoy  is  gained 
through  nerve  exhausting  eye  strain. 

Millions   Lost   Yearly   by  Poor  Vision 

Looking  at  this  condition  from  a  purely  economic  angle, 
one  is  appalled  at  the  resulting  waste  of  effort  and  the 
inefficiency  of  millions  who  daily  contend  with  the  handi- 

cap of  faulty  vision.  As  to  the  prevalence  of  defective 
eyesight,  recent  studies  show  some  startling  results. 

In  the  examination  of  more  than  10,000  employes  in 
factories  and  commercial  houses,  53  per  cent  were  found 
with  uncorrected  faulty  vision,  and  13  per  cent  had  de- 

fects which  were  corrected,  making  a  total  of  66  per  cent 
with  defective  eyes.  In  one  manufacturing  establishment, 
more  than  70  per  cent  were  found  with  eye  defects.  In 
another  plant  the  following  condition  was  discovered: 
Glasses  worn  and  satisfactory,  8+%;  glasses  needed  and 
ordered,  83+%;  no  glasses  needed,  8+%.  As  an  example 
of  inefficiency  and  resulting  waste,  20  per  cent  of  the 
inspectors  in  a  large  factory  were  found  to  be  unable  to 
see  sufficiently  well  to  detect  defects  in  the  product  they 
were  inspecting.  This  is  an  intolerable  situation  and  in- 

excusable when  the  remedy  is  so  simple  and  inexpensive. 

25   Million    in   U.   S.   Have   Defective   Vision 

There  are  42,000,000  gainfully  employed  in  the  United 
States.  More  than  twenty-five  million  are  handicapped 
by  defective  vision  or  eye  strain.  What  does  this 
prevalence  of  defective  eyesight  mean  in  the  store,  the 
office,  the  factory,  the  bank  and  in  every  place  of  business? 
What  does  it  mean  to  production?  That  is  our  big 
problem  today — greater  production  at  less  cost.  The 
nation  must  produce  more  and  waste  less.  Full  produc- 

tion and  the  reduction  of  waste  to  the  minimum  are 
possible  only  when  the  individual  is  normal  physically. 
We  have  given  more  attention  to  the  perfecting  of 

machinery  that  we  have  to  the  correcting  of  physical  de- 
fects in  the  individual.  We  have  developed  the  mechanical 

and  neglected  the  man.  More  consideration  for  the  human 
element  is  needed — more  attention  to  the  physical  fitness 
of  the  individual.  No  physical  defect  contributes  more 
directly  to  fatigue  and  inefficiency  than  eye  strain,  or  is 
more  responsible  for  waste  of  vitality,  effort,  time  and 
material. 
How  can  we  be  more  efficient?  How  can  we  success- 

fully compete  with  the  cheaper  labor  and  longer  hours 
of  employment  in  other  countries?  Bv  correcting  physical 
defects  and  so  directly  increasing  the  efficiency  and  the 
productivity  of  the  individual.  Every  manager  should 
see  to  it  that  the  eyes  of  all  associated  with  him  are 
corrected  to  compensate  for  defects.  It  will  pay  from  a 
purely  business  standpoint,  being  reflected  in  better 
service,  fewer  mistakes  and  higher  standards.  There  are 
comparatively  few  positions  filled  as  well  by  cripples  as 
by  persons  physically  normal.  Still,  there  are  many 
people  apparently  normal  and  presumably  efficient  who 
are  to  some  degree  crippled  by  defective  vision  and,  there- 

fore, not  as  efficient  as  they  should  be. 
From  the  foregoing  it  is  clear  that  defective  vision  is 

very  prevalent  among  our  industrial  army  and  any  factor 
which  affects  so  great  a  proportion  of  our  industrial 
workers  should  be  studied  so  that  the  results  which  this 
condition  causes  may  be  recognized  and  known.  There  is 
no  condition  of  advantage  to  either  employer  or  employe 
from  defective  vision  and  whatever  results  that  do  accrue 
from  this  condition  are  of  a  detrimental  rather  than  an 
advantageous  nature.  It  is  logical  to  assume  without 
actual  figures  that  defective  vision  may  be  and  probably 
often  is  an  accident  causing  hazard  for  a  person  laboring 
with  poor  eyesight  may  meet  with  an  accident  due  to 
this  condition  which  would  not  occur  had  that  person  en- 

joyed good  eyesight. 
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THE  BIFOCAL  F2.5 
SUPER-LITE  LENS 

Adjustable 

FOR  BOTH  SILENT  AND  SOUND  FILM 

y%"  and   %"  Variation  in  E.  F. 

AS  the  name  implies  this  new  construction  offers 
the    projectionist    everything    he    has    been 

looking  for;  two  focal  lengths  in  one  construction. 

By  rotating  the  ring  on  the  lens  mount  the  size 
of  the  image  on  the  screen  can  be  increased  or 
decreased  instantly  to  take  care  of  the  difference 
between  sound  and  silent  film.  At  the  same  time 

an  automatic  shifting  of  the  center  of  picture  on 
screen  with  sound  film  is  provided  for. 

PROJECTION   OPTICS   CO.,    INC. 
330  Lyell  Ave.,  Rochester,  N.  Y.,  U.  S.  A. 

QUALITY 

The 
INTENSITY 

Type  F  R 

High    Intensity    Arc 
For  Motion  Picture  Projection 

Hundreds  of  successful  installations  tell  their  story  of 
the  best  possible  projection  at  lowest  operating:   cost 

HALL   & 
24  VAN  DAM  STREET 

CONNOLLY,   Inc. 
NEW  YORK  CITY 
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SENTRY 
SAFETY 

CONTROL 

THE  ONE  INDISPENSABLE 

DEVICE  THAT  POSITIVELY 

ASSURES  SAFE  AND  EFFI- 

CIENT PROJECTION  UNDER 

ANY   CONDITIONS 

Master  Aids  For 

Master  Projectionists 

AN  AUTOMATIC  CHANGE- 

OVER AND  COOLING  PLATE 

THAT  IS  ONE  OF  THE 

FINEST  PIECES  OF  BOOTH 

EQUIPMENT  EVER  MADE 

SENATOR 

CHANGE- 
OVER 

INFORMATION   CHEERFULLY  FURNISHED— WRITE  US 

SENTRY  SAFETY   CONTROL  CORP. 
N.  W.  Cor.  13th  and  Cherry  Sts. PHILADELPHIA 



§ives  you  15: more  light? 

THIS  DOES 

ONLY  WITH  THE 

MOTIOGRAPH  DE  LUXE  MODEL  «H 

THE  ENTERPRISE  OPTICAL  MFG.  CO.,  564  W.  RANDOLPH  ST.,  CHIC 



Motion  Pictu  re 
PROJECTIONIST 

The  International  Authority 

I  ON  EERING  BRINGS  RES ERFECTION   I ROj  EC 

PATENTS   PENDING 

No.     1 — In    position     for 
sound   Aim. 

Changeover  from 
Sound-on-disc  to  Sound-on-film 

maintaining  the 

covering  in  both  instances 

with  the 

Ilex  F:2.5 

Dual  Focus 

Projection  Lens 
IT  has  bridged  the  gap  between  these  two  methods  of  sound&^fJr eruption 

and  kept  projection  abreast  with  the  progress  made  in  omfer  hf&nche&of 

%•} 

motion  picture  development. 

Renders  maximum  sharpness  and  brilliancy  in  both 

AN   absolute   necessity   in   sound    equipped    theatres    i'niereQted    in 
efficiency  of  operation  and  improved  projection  effects. 

STOCK  houses  throughout  the  Nation  now  ready  to  accept  orders  for 
early  delivery. 

See    your    dealer    for    demonstration 
or  write  us  direct  for  further  details. 

ILEX    OPTICAL    COMPANY 
ROCHESTER Established   1910 NEW    YORK 

Vol.  3,  No.  7 MAY,  1930 
25c.  per  copy 

$2.00  per  year 



KAPLAN'S   MOVIETONE   LENS 
An  Absolute   Necessity  for  Perfect  Projection 

Efficient — Easy  to  Attach— Economical 

Gives  the  same  size  pic- 
ture   with   sound-on-film 

as  with  silent  film. 

Eliminates    extra    set   of 

lenses   for   sound   film 

reproduction. 

Absolutely   sharp 

definition. 

Gives  a  picture  as  clear 
as  a  crystal. 

Easy  to  attach! 
Remove  2  screws,  detach 

old   film    protector    and 
attach     new     Movietone 

adapter. 

Showing  Main  Assembly  and  Components 

STANDARD  KAPLAN  QUALITY  WORKMANSHIP 

Dealers  Everywhere — See  Yours   Today! 

Manufactured  and  Guaranteed  by 

Sam  Kaplan  Manufacturing  and  Supply  Company,  Inc. 
729  Seventh  Avenue  New  York  City 



The  Mestrum  Turntable 
Guarantee 

Every  Mestrum  Turntable 

is  guaranteed  to  give  com- 
plete satisfaction.  Stability, 

performance,  and  economy 
distinguish  all  Mestrum 

equipments. 

A  Precision  Equipment  Unit 

Designed,    Built    and 

Guaranteed     to     Give 

Perfect  Satisfaction 

The 

Mestrum 
Balanced 
Turntable 

Workmanship 

Mestrum  turntables  repre- 
sent the  best  in  workman- 
ship and  materials,  as  do  all 

Mestrum  projection  room 

equipments  which  have 
been  standard  for  years. 

THIS  latest  addition  to  the  Mestrum  line 
of  precision  equipments  embodies  the 

results  of  the  very  latest  research  activities. 
Vibration  has  been  eliminated  —  not  only 
reduced  to  what  other  manufacturers  call  "the 
minimum"  but  actually  eliminated!  Vibra- 

tion from  any  source — either  from  the  floor 
or  from  the  projector  —  is  impossible  in 
Mestrum  turntables.  Perfect  balance  —  a 
filter  system  —  expert  machining  —  record 
guard  —  needle  cups  —  the  finest  materials  — 
these  and  many  other  notable  features  are 
reflected  in  the  smooth  and  faithful  perform- 

ance of  the  Mestrum  Turntable. 

Of  the  several  hundred  Mestrum  Turn- 
tables already  sold  not  one  service  call  has 

been  necessary — not  one  complaint  received. 
All  Mestrum  products  are  made  in  the 
Mestrum  shop,  where  other  fine  projection 
equipment  has  been  made  for  years. 

The  extremely  low  price  of  this  Turntable 
will  surprise  you.  Write  to  us  today  for 
descriptive  matter  giving  complete  details. 

Shipments   Made   on    Short  Notice 

HENRY 

MESTRUM 
417  West  46th  St. New  York 
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f  OR 
THEATRES 
ONLY/ 

The  spring  renovating  season  is  here... 

Time  to  "dress  up"  your  theatre  for 

summer  patronage.  A  good  time  to  see 

that  your  carpets  are  doing  their  full 

share  toward  bringing  in  the  crowds. 

In  design,  color  selection  and  super- 

wearing  qualities,  National  Carpets  are 

selected  exclusively  for  theatre  use  .  .  . 

Four  different  fabric  qualities  in  a  wide 

range  of  patterns  and  colors  are 

constantly  held  in  stock  for  immediate 

delivery  .  .  .  And  there's  no  waste  in 

installation— theatre  carpeting  experts 

will  supervise  every  job. 

Test  out  the  true  economy  of 

carpeting  with  National  Car- 

pets today.  Estimates  and 

terms  will  gladly  be  submit- 

ted to  you  at  your  request. 

NATIONAL  TH€ATR€ 
SUPPLY  COMPANY 
Branches   in  all  Principal  Cities 
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City.  Subscription  rates  in  U.  S.  and 
Canada:  twenty-five  cents  per  copy;  two 
dollars  per  year;  three  dollars  for  two 
years.  Add  one  dollar  for  foreign  post- 

age. Changes  of  address  should  be  sub- 
mitted three  weeks  in  advance  of  publi- 
cation date  to  insure  receipt  of  current 

STATEMENT  OF  THE  OWNERSHIP, 

MANAGEMENT,  CIRCULATION,  ETC., 

REQUIRED  BY  THE  ACT  OF  CON- 
GRESS OF  AUGUST  24,  1912,  of 

MOTION   PICTURE 

PROJECTIONIST, 
published    Monthly    at    New    York,    N.    Y.,    for 
April   1,   1930. 
STATE   OF    NEW    YORK     I  ss. 
COUNTY  OF  NEW  YORK  J 

Before  me,  a  notary  Public  in  and  for  the 
State  and  county  aforesaid,  personally  appeared 

James  J.  Finn,  who,  having  been  duly  sworn 
according  to  law,  deposes  and  says  that  he  is 
the  Editor  of  MOTION  PICTURE  PROJEC- 

TIONIST, and  that  the  following  is,  to  the 

best  of  his  knowledge  and  belief,  a  true  state- 
ment of  the  ownership,  management  (and  if  a 

daily  paper,  the  circulation),  etc.,  of  the  afore- 
said publication  for  the  date  shown  in  the  above 

caption,  required  by  the  Act  of  August  24  1912, 
embodied  in  section  411,  Postal  Laws  and  regu- 

lations, printed  on  the  reverse  of  this  form,  to 
wit: 

1.  That  the  names  and  addresses  of  the  pub- 
lisher, editor,  managing  editor,  and  business 

manager  are:  Publisher.  Mancall  Publishing 
Corp.,  45  West  45th  St.,  New  York  City; 
Editor,  James  J.  Finn,  45  West  45th  St.,  New 
York  City;  Managing  Editor,  none;  Business 
Manager,  James  J.  Finn,  45  West  45th  St., 
New   York  City. 

2.  That  the  owner  is:  Mancall  Publishing 
Corporation,  45  West  45th  St.,  New  York  City. 
Boone  Mancall,  45  West  45th  St.,  New  York 
City. 

3.  That  the  known  bondholders,  mortgagees, 
and  other  security  holders  owning  or  holding  1 
per  cent  or  more  of  total  amount  of  bonds,  mort- 

gages, or  other  securities  are:     None. 

4.  That  the  two  paragraphs  next  above,  giv- 
ing the  names  of  the  owners,  stockholders,  and 

security  holders,  if  any,  contain  not  only  the 
list  of  stockholders  and  security  holders  as  they 
appear  upon  the  books  of  the  company  but  also, 
in  cases  where  the  stockholder  or  security  holder 
appears  upon  the  books  of  the  company  as 
trustee  or  in  any  other  fiduciary  relation,  the 
name  of  the  person  or  corporation  for  whom  such 
trustee  is  acting,  is  given;  also  that  the  said 
two  paragraphs  contain  statements  embracing 
affiant's  full  knowledge  and  belief  as  to  the  cir- 

cumstances and  conditions  under  which  stock- 
holders and  security  holders  who  do  not  appear 

upon  the  books  of  the  company  as  trustees,  hold 
stock  and  securities  in  a  capacity  other  than  that 
of  a  bona  fide  owner;  and  this  affiant  has  no 
reason  to  believe  that  any  other  person,  associa- 

tion, or  corporation  has  any  interest  direct  or 
indirect  in  the  said  stock,  bonds,  or  other 
securities  than  as  so  stated  by  him. 

5.  That  the  average  number  of  copies  of  each 
issue  of  this  publication  sold  or  distributed, 
through  the  mails  or  otherwise,  to  paid  sub- 

scribers during  the  six  months  preceding  the  date 
shown  above  is  .  .  .  (This  information  is  re- 

quired  from  daily   publications  only.) 
JAMES  J.  FINN, 

Editor. 

Sworn   to   and   subscribed  before  me  this    17th 
day  of  March,   1930. 

NATHAN  REIGROD. 

N.  Y.  County  Clerk's  No.  55, 
Reg.  No.   1R3 

[Seal]         (My  commission  expires  March 
30,   1931.) 

Make  them  go  out  with  a  smile 
National  Projector  Carbons  burning  in  your  machines 

will  insure  a  clear,  steady  light  on  the  screen  with  no 

flicker!  Pictures  that  are  easy  on  the  eyes  will  be  espe- 

cially appreciated.  Your  customers  will  leave  your 
theater  with  a  smile  of  contentment.  Because  National 

Projector  Carbons  are  controlled  and  inspected  in  all 

stages  of  manufacture,  you  can  be  certain  of  smooth  per- 

formance .  .  .  even-burning  on  increased  amperage  .  .  . 

more  light  per  watt.  National  Projector  Carbons  help 

insure  steady  patronage  by  giving  your  audience  the  best 

of  every  film. 

NATIONAL  CARBON  CO.,  Inc.    Carbon  Sales  Division:  Cleveland,  Ohio 

BRANCH  SALES  OFFICES 

New  York,   N.  Y.      Pittsburgh,   Pa.      Chicago,    111.     Birmingham,  Ala.      San   Francisco,    Cal. 

Unit    of  Union    Carbide       :■':-:     :|;    and  Carbon    Corporatitm 

National  Projector  Carbons 

IN   WESTERN   CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS — HOLMES 
and  all  theatre  equipment  of  the  leading  manufacturers.    Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

306  Canada  Building 
Winnipeg,  Man.,  Canada 

Alberta   Representative 

M.  L.  ADAMSON 

1605 — 104th   St.,   Edmonton,   Alb.,   Canada 
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BRENKERT 
REFLECTOR  LAMP 
EVERY  user  of  the  New  Brenkert  Low  Intensity  Lamp 

is  assured  of  highest  light  efficiency,  quiet  automatic 
operation,     uninterrupted     service     and     security     of 

investment. 

Properly  designed  and  carefully  made,  the  Brenkert 
Low  Intensity  Lamp  is  guaranteed  by  Brenkert,  one  of  the 
oldest  and  largest  Manufacturers  in  the  industry,  whose 

high  quality  projection  equipment  is  standard  in  the  world's finest  theatres. 

Write  for  literature  or  see  your  dealer. 

BRENKERT  LIGHT  PROJECTION  COMPANY 

Engineers   and  Manufacturers 

St.  Aubin   and  East   Grand   Blvd.  Detroit,   Michigan 

Complete  your  sound  equipment  with  a 

"BEST" 
Rewind    Pulley 

Takes  the  place  of  space  collar  on  Reel 

shaft — Crank    is    not    Removed 

Manufactured  by 

BEST   DEVICES    CO. 
2108  PAYNE  AVE. 

PMtM  IS. 00  at  all  dealers 

CLEVELAND,  O. 

"A  Best  Seller' 

EVERYBODY 

GETTING  ONE 
GET  YOURS! 

PRICE  $6.g2  gg 
ORDER   NOW 

THE  MOTION  PICTURE 

PROJECTIONIST 
45  West  45th  Street,  New  York  City 

Gentlemen: 

Please  send  me  Rudolph  Miehling's 
book,  "Sound  Projection."  Enclosed  find 
check   (or  money  order)   for  $6.00. 

Name      

Street      

Town      

State   



May,  1930  Motion  Picture  Projectionist  7 

WORN   OUT 
and   DEFECTIVE 
PROJECTORS 

Cause  damage  to  prints 
Increase  fire  hazard 

Handicap  the  projectionist 
Lessen  enjoyment  of  patrons 

and 
Greatly  Reduce 
Box  Office  Receipts 

BETTER 
PROJECTION 

PAYS 
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REAL 
SHOWMANSHIP 
Demands  the  use  of  our  slides 

One  for  Every  Occasion 

— Every  Theatre 

Our  slides  used  with  the  BRENKERT  F-7  Master 

Brenograph  and  other  types  of  effect  projectors 

T I  ̂ HE  growing  needs  of  all  types  of  theatres  have 
already  established  our  slide  business  on  a 

firm  and  prosperous  basis  .  .  .  We  are  now  sup- 
plying the  leading  circuits  with  all  their  slides 

.  .  .  We  have  slides  specially  prepared  and  stocked 

for  all  special  and  ordinary  presentations,  holi- 
day events,  and  every  type  of  special  effect 

desired  .  .  . 

If  we  haven't  what  you  want  we  will  make  it 
up  at  once  and  ship  immediately  .  .  .  Order  from 

us  and  build  up  your  own  slide  library  .  .  .  We 

cater  especially  to  Projectionists  who  strive  to  im- 

prove the  quality  of  the  show  by  originating  spe- 
cial curtain  effects  to  surround  and  amplify  the 

entertainment  value  of  the  program  .  .  .  You  can 

get  beautiful  effects  at  slight  cost  .  .  .  Write  us 

today  for  further  information. 

A  valuable  catalog  will  be  sent  to  you  immediately 

if  you  will  write  to  us. 

WORKSTEL     STUDIOS 
151  WEST  46th  STREET NEW  YORK  CITY 

Who  is  Responsible  for 

the  Quality  of  Sound? 
The  supervisor  of  a  large  chain  of  the- 

atres has  this  to  say  about  the  responsi- 

bility of  the  Projectionist: — 

'"The  Projectionist  is  wholly  responsible 
for  the  quality  of  sound  in  his  particular 
theatre.  He  is  also  responsible  for 
proper  maintenance  and  operation  of  the 
equipment.  He  can  have  no  alibis  for  poor 
results — provided  he  is  given  the  proper 
equipment  to  work  with.  While  the  major 
sound  picture  equipment  companies  serv- 

ice their  installations  this,  however,  does 
not  relieve  the  projectionist  of  responsi- 

bility for  his  apparatus." 

Let  Weston 

assume  this  responsibility 

Weston  makes  an  instrument  known  as 

Model  547  for  servicing  sound  equipment. 

With  this  Test  Set  the  Projectionist  is  able 

to  quickly  and  conveniently  check  ampli- 
fiers and  tubes,  making  certain  that  they 

are  maintained  in  proper  operating  con- 
dition. 

The  small  investment  represented  by 

this  instrument  provides  the  theater  man- 
agement the  best  insurance  against  poor 

sound  reproduction.  Write  for  your  copy 
of  instructions  on  the  use  of  Model  547 

for  servicing  sound  equipment. 

WESTON  ELECTRICAL  INSTRUMENT  CORP. 

617  Frelinghuysen  Ave.,  Newark,  N.  J. 

NSTRUMENT, 
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Modern  Projection  Needs 

Centering   Lens   Holder 

Replacing  intermittent  unit  re- 
quires only  a  minute.  Should 

emergency  require  it,  replace- 
ment can  be  accomplished  with- 

out interrupting  or  delaying  show 
in  the  least. 

The  Centering  Lens  Mount  for  Sim- 
plex, here  illustrated,  is  endorsed  by 

projectionists  everywhere  as  the  sim- 
plest, most  accurate  and  efficient 

device  for  effecting  instantaneous 
lateral  adjustment  of  lens  when 
changing  from  regular  to  sound  track 
film  and  vice  versa.  Can  be  placed 
in  machine  in  a  few  minutes  without 
cutting  or  machining.  Holds  lens 
rigid  and  vibrationless. 

Price  each  complete  as  shown — $25.00 

The  Duplex  Aperture  Gate  for 
Simplex  carries  a  vertically  shifting 
plate  having  both  the  regular  aper- 

ture opening  and  also  one  for  movie- 
tone. The  sound  on  film  aperture 

may  be  either  proportional  or  one 
which  simply  masks  off  the  sound 
track,  as  you  prefer. 

Price  each  complete  as  shown — $35.00 

The  Gem  Carbon  Jaw  is  de- 

signed expressly  for  use  with  the 

Peerless  High  Amperage  Reflec- 
tor arc  lamp.  Made  of  a  special 

heat  resisting  alloy  which  will 
outlast  any  material  now  in  use 

for  this  purpose.  Type  of  con- 
struction insures  carbon  being 

held  parallel  and  positive  crater 

is  always  precisely  at  focal  point. 
Because  of  lasting  qualities  it  is 

by  far  the  most  economical  car- 
bon jaw  to  use. 

Duplex   Aperture   Gate 

The  FULCO  PROJECTOR  is 

notable  for  many  exclusive  fea- 
tures of  real  practical  value. 

One  of  the  most  important  of 
these  is  the  replaceable  intermit- 

tent unit. 

CTULCOS 
C.  H.  FULTON 

President 

CHICAGO— 1018  S.  Wabash  Ave. 
NEW  YORK— 115  W.  45th  Street 
BOSTON— 65    Broadway 

E.  E.  FULTON  CO. 
Executive  Headquarters 

1018  S.  Wabash  Ave.,  Chicago,  111. 
F.  A.  VAN  HUSAN 

Vice  Pres.  and  Sales  Mgr. 

Gem  Carbon  Contact  Jaw 

CTULCOS 
A.  G.  JARMIN 

Treasurer 

BRANCHES 

PHILADELPHIA— 1337  Vine  St. 
ATLANTA— 146  Walton  St. 
ST.  LOUIS— 3232  Olive  St. 
INDIANAPOLIS— 340  N.  Illinois  St. 

MILWAUKEE— 151   Seventh  St. 
LOS  ANGELES— Film  Exchange   BIdg. 
SAN   FRANCISCO— 255   Golden   Gate   Ave. 

FACTORY— 2001-2007  S.  California  Ave.,  Chicago,  111. 



10 Motion  Picture  Projectionist 
May,   1930 

CONSTA1N" VOLTAGE 

For  Small  Theatres 

OUR 
BUSINESS 
CREED 

1  QUALITY 
2  SERVICE 

3    RIGHT 
PRICES 

COURTEOUS 
TFt  EATTMEf^T 

RELIABILITY 

Imperial  Motor  Generator  Sets  are  used  in  many 

large  theatres.  In  our  claims  we  stress  QUALITY 

PROJECTION  and  for  that  reason  our  sets  were 

CRITICALLY  EXAMINED.  The  merits  of  Im- 

perial M-G  Sets  were  so  apparent  that  immediate 
orders  resulted. 

We  are  confident  YOU  will  find  Imperial  M-G  Sets 

give  the  QUALITY  PROJECTION  you  are  striving 

to  obtain.    It  would  pay  to  investigate. 

Consult  Your  Dealer  or  Write  Us. 

THE  IMPERIAL  ELECTRIC  COMPANY 
Established  1889 

AKRON  Branches  in  Principal  Cities  OHIO 
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A  New  Method  of  Blocking  Out  Splices 
o  1     17  •!  By  J.  I.  Crabtree  and  C.  E.  Ives* 

JLlX      OOLLLAd      J-    XXJ.11  Research  Laboratory,  Eastman  Kodak  Company 

A  SPLICE  in  motion  picture
  film 

which  bears  a  sound  record 

usually  introduces  extraneous 

noise  in  the  reproduced  sounds  unless 

some  means  is  taken  to  obscure  it. 

Rapid  variations  in  light  transmission 

of  the  sound  record  are  productive  of 

sound  and  the  reproducing  equipment 

is,  of  course,  unable  to  distinguish  be- 
tween the  record  proper  and  such  ex- 

traneous variations. 

It  is  not  difficult  to  see  that  a  badly 

aligned  splice  surrounded  by  cement 

smears,  finger  prints,  abrasions,  and 

dirt  spots  could  produce  noise.  Even 

though  the  splice  is  made  with  the 

greatest  care  and  precision,  however, 

a  very  objectionable  noise  might  be  in- 
troduced as  a  result  of  the  passage  of 

a  splice  joining  parts  of  the  sound 
record  between  which  there  is  an 

abrupt  change  in  transmission.  This 
condition  is  liable  to  be  encountered 

even  if  the  method  of  joining  were 

capable  of  eliminating  all  other 
mechanical  imperfections,  such  as 

roughness  of  the  cut  edge  and  light 
loss  produced  by  refraction  at  the 

edge.  Therefore,  noise  will  be  pro- 
duced if  the  change  in  transmission 

between  the  contiguous  areas  is  large 

and  abrupt  enough  to  come  within  the 
range  of  the  reproducer. 

If  the  transmission  of  the  area  il- 
luminated by  the  slit  in  the  reproducer 

is  reduced  gradually  until  it  is  insig- 
nificant at  the  time  when  the  splice 

passes,  then  no  noise  will  be  made  by 

the  splice  in  passing.  The  rate  of  de- 
crease of  transmission  must  be  less 

than  that  corresponding  to  the  mini- 

mum frequency  attainable  in  the  re- 
producer system. 

Remedy  for  Splice  Noise 

It  has  been  found  possible  to  elimi- 
nate the  splice  noise  by  applying  an 

opaque  coating  to  the  sound  track 
(Fig.  1),  in  such  a  way  that  as  the 
film  travels  past  the  slit  the  effective 

•Communication  No.   41   from  the  Kodak  Re- 
search Laboratories. 

i  Movietone  Bulletin,    1,    (Aug.    4,    1928). 

■     ■ 

transmission  is  gradually  reduced  to 
a  very  small  value  and  then  increased 

in  the  same  manner.1 
It  is  much  easier  to  apply  an  opaque 

coating  in  the  shape  of  a  wedge  than 
to  vary  the  thickness  of  the  coating,  so 

the  overlay  usually  is  made  to  re- 
semble a  ten  to  forty  cycle  variable 

area  signal. 

When  a  splice  is  "inked-out"  or 
"painted-out"  in  this  way  in  the  nega- 

tive, it  leaves  an  area  of  high  trans- 
mission in  the  positive  which  is  very 

easily  scarred  so  that  it  might  cause 
ground  noise.  In  the  positive,  the 
"paint-out"  does  its  work  very  well. 
India  ink  has  been  used  in  this  way 
but  becomes  brittle  and  develops  very 
noisy  cracks.  An  opaque  lacquer  has 
proven  more  satisfactory. 

In  a  processing  laboratory  it  is  quite 

possible  to  make  good  "paint-outs"  by 
applying  a  black  lacquer  with  a  fine 
brush  either  with  or  without  the  as- 

sistance of  a  stencil.  In  the  hands  of 

a  skilled  worker  making  many  hun- 
dreds in  a  day,  this  method  has  proven 

satisfactory,  but  in  the  projection 
room  of  a  theater  different  conditions 
exist.  It  is  often  necessary  for  the 
projectionist  to  make  a  number  of 
splices  in  a  few  minutes  when  a  new 
picture  is  received,  and  since  he  is  not 
doing  the  brush  work  frequently,  it 
is  difficult  for  him  to  make  a  satis- 

factory "paint-out"  quickly  with  the 
result  that  more  noise  is  liable  to  be 

introduced  by  a  poor  "paint-out"  than 
would  have  resulted  from  the  splice  in 
the  first  place.  It  was  obvious  that 
the  solution  of  this  problem  lay  not 
alone  in  the  use  of  a  quick  drying 
lacquer,  but  in  devising  a  rapid 
method  of  applying  it. 

Various  types  of  stencils  con- 
structed of  the  following  materials 

were  tried:  cardboard,  rubber,  inking 
roller  gelatin,  steel  and  rubber  plated 
metal  and  steel.  A  slow  drying 
lacquer  or  ink  could  be  used  with  any 
of  the  above  devices,  but  in  the  case  of 
rapidly  drying  lacquers,  if  the  brush 
contained  sufficient  liquid  to  make  the 

film  opaque  with  one  or  two  applica- 
tions, the  more  mobile,  rapidly  dry- 

ing inks  were  sucked  in  under  the 
edge  of  the  stencil  by  capillary  attrac- 

tion, and  a  very  irregular  edge  was 
produced.     This   effect  did  not  occur 

Fig.  2.     The  patch  with  and  without 
finger  tab 

Fig.   1.     A  typical  paint-out 

when  a  thick  lacquer  was  used,  or 
when  very  small  quantities  of  the  thin 
lacquer  were  applied  repeatedly,  but 
this  procedure  was  so  slow  as  to  be 
of  no  advantage.  It  was  then  con- 

sidered that  an  opaque  sticker  or 
patch  of  suitable  material  and  design 
could  be  applied  rapidly  enough  for 
this  purpose.  A  gummed  paper  patch 
was  first  tried.  This  could  be  applied 
readily  and  eliminated  the  splice 
noise,  but  became  brittle  and  some- 

times peeled  off  after  the  film  had 
been  projected  a  few  times. 

Decalcomania  transfers  were  also 
tried  but  found  unsuitable.  These 
transfers  as  purchased  consist  of  a 
sheet  of  material,  0.001  inch  thick,  at- 

tached to  a  thick  paper.  They  are 
soaked  in  water  and  the  transfer 
then  floated  off  onto  the  gelatin  coated 
side  of  the  film.  This  type  of  patch 
dries  too  slowly  and  does  not  become 
intimately  attached  to  the  film  in  the 
region  of  the  splice,  because  there  is 
no  fusing  together  as  with  a  cemented 

patch. 
An  opaque  film  was  then  made  by 

incorporating  dye  and  pigment  in 
motion  picture  film  base,  but  when  the 
cement  was  applied  to  patches  made 
from  such  film  they  curled  excessively. 
A  critical  thickness  of  four-thous- 

andths of  an  inch  was  necessary  in 
order  to  prevent  curling.  This  thick- 

ness was  considered  excessive.  If  the 
film  base  was  coated  with  a  gelatin 
layer,  this  materially  reduced  the 
curling  tendency. 
The  film  patch  material  finally 

adopted  consisted  of  clear  film  base, 
emulsion-coated,  and  rendered  opaque 
by  exposure  and  development.  A  film 
of  minimum  thickness  (0.003  inch) 
was  chosen  so  as  to  conform  readily 
to  the  irregular  surface  of  the  splice 
and  prevent  the  splice  from  becoming 
too  thick  and  stiff. 

This  type  of  splice  (Fig.  2)  was 
very  successful.  The  patches  were 
tested  by  applying  them  over  splices 
in  a  positive  film  which  was  then  run 
through  a  projection  machine  until 
the  film  broke  down  completely.     The 
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Fig.  3.     Registration  block  showing  film  and  patch  in  position  on  pins 

patches  were  intact  up  to  the  time 
when  the  perforations  commenced  to 
fracture  at  the  corners. 

The    Splicing    Operation 
The  patch  is  applied  with  the  aid 

of  a  registration  block  shown  in  Fig. 
3.  This  consists  of  a  bed  plate  fitted 
with  registration  pins  and  a  pressure 
platen  fitted  with  a  rubber  pressure 
plate.  The  platen  is  hinged  to  the 
bed  and  the  rubber  pressure  surface 
is  cut  out  so  that  it  fits  closely  around 
the  pins. 

The  motion  picture  film  is  placed 
on  the  registration  block  with  the  sup- 

port side  up  and  that  side  of  the  strip 
which  bears  the  sound  record  in  en- 

gagement with  the  four  pins.  The 
splice  is  placed  at  or  near  the  center 
of  the  block.  The  pins  fit  the  per- 

forations so  closely  that  pressure 
clips  for  holding  the  film  in  place  are 
unnecessary.  When  the  film  is  in 
position  on  the  block  the  patch  is 
picked  up  and  held  at  one  end  by 
means  of  tweezers  or  an  attached  tab 
while  cement  is  applied  to  the  side 
which  is  to  come  in  contact  with  the 
film  strip.  The  cement  application  is 
accomplished  by  a  single  stroke  of  a 
soft  cementing  brush  of  medium  size. 
The  patch  is  placed  immediately  on 
the  registration  pins,  the  pressure 
plate  brought  down,  and  held  in  posi- 

tion for  about  five  seconds. 

The  patch  which  proved  most  suc- 
cessful was  so  made  that  it  covered 

the  entire  width  of  the  sound  track 
completely  and  extended  as  far  as 
possible  toward  the  center  of  the  film 
strip  without  entering  the  picture 
area.  Some  of  the  factors  which 
entered  into  consideration  of  the  best 

design  for  the  patch  are  discussed  be- 
low. 

Design   of   Patch 
As  mentioned  above,  the  patch  or  a 

"paint-out"  performs  its  function  by 
masking  off  an  area  of  sound  track 
of  varying  width  so  as  to  reduce  the 
total  transmission  of  the  area  illumi- 

nated by  the  slit  in  the  reproducer  at 
a  rate  which  is  insufficiently  rapid  to 
cause  the  recorder  to  generate  an 
audible  sound,  and  then,  when  the 
splice  is  past,  uncovering  the  track 
in  a  like  manner. 

The  reproducers  now  in  use  are 
capable  of  generating  sounds  of  a 
frequency  not  less  than  20  to  50  cycles 
per  second.  Therefore,  if  the  splice  is 
to  be  designed  so  that  it  will  cause  no 
noise  of  itself,  it  should  vary  the 
transmission  as  it  would  be  varied  by 
a  signal  whose  frequency  is  not  more 
than  20  cycles.  Such  a  signal  would 
be  represented  by  a  patch  whose  con- 

tour would  be  described  by  a  sine 
curve  of  an  amplitude  corresponding 
to  full  modulation.  Its  length  for  20 
cycles  would  be: 

18  inches 
   =  0.9  inch. 

20 
Now,  it  might  be  argued  that  this 

length  causes  a  noticeable  discontinu- 
ity in  the  sound.  This  is  not  so  seri- 
ous as  it  might  seem.  A  patch  having 

straight  instead  of  curved  sides  has 
been  considered  because  it  is  much 
more  easily  made,  especially  if  it  is 
to  be  cut  by  hand,.  If  the  patch  is 
shorter  (about  one-half  this  length, 
as  has  been  recommended),  the  har- 

monics introduced  by  using  a  straight 

edge  for  the  cut-off  as  an  approxima- 
tion for  an  edge  of  curved  contour, 

are  of  a  higher  frequency  and  there- 
fore more  prominent.  Also,  the 

fundamental  is  well  within  the  range 
of  the  reproducer. 

The  following  tests  were  made  with 

a  view  to  arriving  at  a  design  which 
would  be  a  compromise  between  one 
which  would  be  audible  and  one  which 
would  obscure  too  much  of  the  sound 
record. 

A  number  of  patches  having  dimen- 
sions indicated  in  Fig.  4  as  shown  in 

Table  1  were  made  and  applied  to  (1) 
an  oscillator  record  of  low  modula- 

tion (frequency  540  cycles)  ;  (2)  a 
strip  of  clear  film  of  density  about 
0.1;  and  (3)  a  strip  of  film  flashed 
and  developed  to  produce  a  uniform 
density  of  about  0.7.  In  each  of  these 
films  two  splices  were  made  with  5 
feet  of  film  between  them  and  then 
17  feet  were  skipped  before  another 
splice  was  made.  The  first  splice  was 
left  bare,  the  second  was  covered  with 
the  patch,  and  then  5  feet  beyond  the 
second  splice  a  patch  was  mounted  at 
a  point  where  there  was  no  splice.  In 
this  way  each  of  the  patches  in  the 
table  was  prepared  for  test.  In  or- 

der not  to  have  any  bad  corners  it  is 
desirable  to  avoid  cutting  across  per- 

forations so  that  the  choice  of  lengths 
is  limited. 

The  tests  were  made  by  running 
these  strips  through  a  standard  type 
of  reproducer  operated  at  a  normal 
gain  setting.  The  modulation  of  the 
oscillator  record  was  such  as  to  pro- 

duce at  this  gain  setting  a  volume 
corresponding  to  normal  speech.  The 
noise  from  a  well  made  splice,  made 
with  a  widely  used  mechanical  splicing 
machine,  was  plainly  audible. 

In  general,  the  noise  produced  by  a 
plain  splice  was  least  noticeable  in 
the  oscillator  records,  more  noticeable 
in  the  0.7  density,  and  most  in  the  0.1 
density  film.  The  patch  number  1 
produced  a  plainly  audible  sound, 
number  2  was  somewhat  less  loud,  and 
numbers  3  and  4  were  only  just  au- 

dible on  the  0.1  density  film  and  ap- 
parently about  equally  effective. 

Numbers  3  and  4  were  noticeable 

because  of  their  obscuring  the  oscilla- 
tor record  for  a  perceptible  duration 

of  time.  Number  2  did  not  cause  a 
noticeable  interruption.  The  best 
length  of  patch  is  therefore  indicated 
by  number  2  or  3,  number  1  being 

noisy  of  itself  and  number  4  interfer- 
ing with  the  record  for  an  unneces- 

sarily long  period  of  time.  With  re- 
producing systems  which  are  capable 

of  reaching  20  to  30  cycles  it  is  neces- 
sary to  use  the  number  3  size,  because 

the  smaller  patches  make  an  offen- 
sively loud  sound. 

The  patch  should  cover  the  splice  at 
the  widest  point.  This  condition  is 
satisfactorily  fulfilled  when  the  sound 
track  is  completely  obscured  for  a 
distance  equal  to  0.098  inch  each  way 

Fig.      4.        Dimen- 
sioned    sketch     of 

\~*-\ 

patch 
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Table  I 

Experimental  Patch  Dimensions   (See  Fig.  4) 
A  B 

0.09      in.  0.29  in. 

Patch  No. 
1 
2 
3 
4 

0.1875  in. 
0.1875  in. 
0.1875  in. 

0.65  in. 
1.00  in. 
1.40  in. 

C 
0.10-0.12  in. 
0.10-0.12  in. 
0.10-0.12  in. 
0.10-0.12  in. 

of  the  center  line  of  the  central  per- 
foration (Fig.  4  at  4).  This  allows 

for  the  standard  "full-hole"  splice.  It 
is  advisable  to  have  the  patch  extend 
inward  almost  to  the  picture  frame. 
Then  there  is  no  danger  of  leaving 
part  of  the  splice  uncovered  through 
an  inaccuracy  in  mounting  the  patch. 
A  total  length  of  1.00  inch  was 

found  best  because  of  these  considera- 
tions. A  spliced  sound  record  film 

fitted  with  the  patch  is  shown  in  Fig. 
5.  The  sloping  sides  have  a  length 
along  the  sound  track  of,  in  this  case, 
1.00  —  0.1875  =  0.8125  inch,  or 
0.4102  inch  each.  This  is  slightly 
shorter  than  that  for  the  one-half 
wave  length  at  20  cycles  (0.45),  and 
corresponds  to  a  frequency  of  about 
22  cycles. 

The  patch  is  very  much  easier  to 
handle  if  it  is  supplied  with  a  finger 

tab,  consisting  of  a  strip  of  stiff 
cloth  attached  with  a  non-permanent 
adhesive.     (See  Fig.  2  at  left.)     The 

Fig. 
film 5.       Spliced 

with     patch 
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tab  is  readily  removed  in  the  same 
manner  as  ordinary  surgical  adhesive 
tape. 

Ideal    Wide    Film    Size    Is    70    Mm. 
By  George  A.  Mitchell 

Mitchell  Camera  Corp.,  Hollywood,  Calif. 

A  FEW  old  facts  presented  anew. 
Wide  film  is  old.  The  mere  use 

of  wide  film  is  no  novelty.  Many 
have  advocated  its  use  in  the  past, 

and  have  pointed  out  its  many  advan- 
tages. There  have  also  been  others 

who  have  been  careful  to  point  out 
its  disadvantages  and  until  recently 
the  latter  have  made  the  most  prog- 

ress with  their  argument. 
The  cost  of  changing  the  equipment 

was  looked  upon  as  an  insurmountable 
obstacle.  It  took  the  talking  picture 
to  convince  the  profession  that  the 
public  wanted  the  best  obtainable,  re- 

gardless of  cost,  and  that  it  was 
economy  to  give  the  public  something 
better  if  possible.  Now  wide  film  is 
going  to  get  its  just  desserts  and  come 
into  its  own.  Wide  film  is  not  a  pana- 

cea for  all  ills;  in  fact,  it  is  not  a 
cure  for  any  ills  at  all.  It  opens  pos- 

sibilities for  bigger  and  better  pic- 
tures. 

"Wide  Film  Popular 
It  is  slightly  more  expensive,  but 

the  results  justify  the  increase.  I  be- 
lieve that  within  a  very  short  time 

the  public  will  be  very  emphatic  in 
its  discrimination  between  wide  film 
pictures  and  the  old  35  mm.  standard. 
This  is  based  upon  conversation  with 
people  working  with  wide  film  and 
they  all  admit  after  viewing  wide 
film  for  a  while  that  the  35  mm. 
standard  looks  funny.  There  is  no 
need  here  to  go  into  the  detail  regard- 

ing the  virtues  of  wide  film.    I  believe 

that  the  industry  is  already  sold  on 
the   proposition. 

The  question  now  before  the  indus- 
try is:  "How  wide  should  wide  film 

be."  Very  little  discussion  takes 
place  regarding  the  size  and  shape  of 
perforations  or  the  width  of  sound 
track,  it  all  centers  around  millime- 

ters, 48-65-70 — or  what  is  your  idea? 
Anyone  of  them  is  better  than  35 

mm.  and  almost  in  proportion  to  their 
width.  I  believe  every  theatre  should 
show  as  wide  a  picture  as  their  pros- 

cenium arch  will  permit.  Our  lenses 

won't  permit  this  with  absolute  sharp- 
ness in  the  margins  at  the  present 

time,  but  here  is  the  point.  Put  your 
principal  action  in  the  center  of  the 
screen  and  let  the  margins  go  fuzzy 
if  you  please  (we  will  have  better 
lenses  some  day).  It  is  much  better 
to  have  your  pictures  fade  off  fuzzy 
on  the  side  gradually  than  to  stop 
the  picture  and  restrict  the  view  by 
a  black  border;  concentrate  your  ac- 

tion near  the  center  and  the  andience 
will  not  be  aware  that  the  margins 
are  fuzzy.  Look  at  twenty  of  the 
great  masterpieces  and  note  how  much 
detail  you  can  see  near  the  margins. 

Economic    Considerations 

Now  the  larger  your  film  is,  the 
less  possibility  there  is  of  the  grain 
becoming  bothersome.  A  wide  sound 
track  is  desirable  for  the  ratio  of 

grain  size  to  slit  width  is  reduced, 
therefore  the  ground  noise  is  lessened. 

The  question  of  cost  now  comes  up. 

Of  course  the  wide  film  is  going  to 
cost  more  money,  but  not  much  more. 
Film  as  well  as  machinery  will  be 
more  expensive.  An  important  fact 
for  the  producer  to  remember  is  that 
the  big  cost  on  any  production  is 
labor.     Don't  forget  that  point. 

Everyone  knows  that  to  design  and 
develop  any  new  process  for  any  pur- 

pose is  expensive.  Often  after  a 
machine  is  designed  and  built  the 
cost  is  only  started  for  the  changes 
necessary  to  develop  the  machine  to 
practical  perfection  is  problematical 
and  often  excessive.  One  way  the 
studio  can  save  lots  of  money  is  to 
adopt  a  process  and  machinery  that  is 
already  developed  and  brought  to  a 
state  of  perfection  to  where  it  is  com- 

mercial, and  not  try  to  develop  some 
new  system  of  width,  pitch  and  per- 
foration. 

70  mm.    Ideal   Size 

I  do  not  believe  that  it  is  econom- 
ically possible  for  two  wide  film  sys- 

tems to  exist  in  the  field  and  if  vari- 
ous studios  go  ahead  with  several 

sizes  of  wide  film  I  am  sure  the  re- 
sult will  be  a  big  loss  to  someone, 

which,  in  the  last  analysis,  is  a  loss  to 
the  whole  industry.  No  one  likes  to 

lose  money  and  I  don't  believe  anyone 
likes  to  see  the  other  fellow  lose money. 

There  is  no  engineering  problem  be- 
tween 65  mm.  and  70  mm.  You  can 

matt  down  to  the  65  mm.  size  pic- 
ture if  you  use  70  mm.  but  not  the 

reverse.  Make  the  standard  ade- 
quate; 70  mm.  is  the  logical  and 

economical  size  it  is  proven. 

Ask  Projectionists'  Aid  in Returning  Equipment 
Circuit  projection  departments  are 

asking  that  all  theatre  projectionists 
cooperate  with  house  managers  in 
seeing  that  all  defective  sound  pic- 

ture equipment  is  shipped  out  of  the 
theatre  promptly  upon  it  being  re- 

placed. In  some  instances,  a  theatre 
is  supplied  with  replacement  equip- 

ment which,  as  a  result  of  the  old 
defective  equipment  not  having  been 

received  at  the  sound  company's 
clearing  house,  is  billed  to  the  home 
office  projection  department  as  new 

equipment. Unwarranted   Charges 

Delay  in  returning  defective  equip- 
ment to  the  sound  company  compli- 
cates accounting  procedure  tremen- 

dously, and  in  addition  often  swells 
far  out  of  proportion  the  equipment 
charge  against  a  certain  theatre. 
Projectionists  are  asked  to  do  their 
bits  in  seeing  that  the  house  manager 
gets  all  defective  equipment 
promptly,  so  that  he  may  prepare  for 
shipping  it  out  immediately.  Very 
often  p.  e.  cells  are  let  lie  around  the 
projection  room,  and  finally  they  dis- 

appear entirely.  This  results  in  an 
unwarranted  charge  against  the 
theatre. 

All  projection  supervisors  are  no- 
tifying their  men  to  cooperate  with 

house  managers  in  this  respect. 
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Amplifier  Input  Control  Panels 
By  Engineering  Dept.,  RCA  Photophone,  Inc. 

THE  input  control  panel  co
n- 

tains controls  for  adjusting 
the  exciter  lamp  current  and 

the  volume  of  sound  from  the  speak- 
ers, as  well  as  the  control  for  trans- 

ferring sound  projection  from  one 
projector  to  another.  All  of  these  con- 

trols operate  through  the  use  of  two 
special  types  of  resistors,  one  type 
known  as  a  rheostat,  and  the  other 
as  a  potentiometer.  Before  discuss- 

ing the  use  and  operation  of  these 
particular  controls,  it  will  be  best  to 
consider  the  action  of  resistors  in 
electrical   circuits. 

All  matter  is  composed  of  positive 
particles  of  electricity  (protons), 
surrounded  by  negative  particles  of 
electricity  (electrons),  which  are  al- 

ways in  a  state  of  rapid  and  violent 
motion  about  the  protons.  In  some 
substances  the  electrons  are  not  very 
strongly  attracted  to  their  corre- 

sponding protons,  and  the  application 
of  energy  (chemical,  magnetic,  etc.), 
in  the  proper  form  will  cause  some 
of  the  electrons  to  move  in  a  direc- 

tion from  a  point  of  low  to  a  point  of 

high  "potential" — as  electrical  pres- 
sure is  called.  This  flow  of  electrons 

produces  an  electric  current  which 

flows  from  a  point  of  "high"  to  a 
point  of  "low"  "potential".  New  elec- 

trons to  take  the  place  of  those  which 
have  traveled  away  from  the  point  of 
low  potential  are  supplied  from  the 
source  of  potential  (battery,  gene- 

rator, etc.).  In  other  words,  the 
source  of  potential  acts  as  a  pump 
driving  electrons  into  the  point  of 
low  potential,  and  pumping  them  out 
of  the  point  of  high  potential. 

In  some  substances  the  electrons 
are  so  strongly  attracted  to  their 
corresponding  protons  that  it  is  im- 

possible to  move  them  by  means  of 
the  potentials  we  are  using.  These 
substances  are  known  as  "non-con- 

ductors." In  various  stages  between 
what    are    termed    "conductors"    and 

"non-conductors"  are  materials  in 
which  the  electrons  are  comparatively 
hard  to  move,  but  which  will  carry  a 
current  depending  upon  the  amount 
of  electrical  pressure  applied.  All 
conductors  have  some  "resistance"  to 
the  flow  of  electric  current. 

Electrical   Circuits 

The  flow  of  electric  current  in  an 
electrical  circuit  is  very  similar  in  its 
action  to  the  flow  of  water  in  a  water 
system.  To  have  a  flow  of  either 
water  or  electricity,  it  is  absolutely 
necessary  to  have  first  a  pressure. 
Without  pressure  there  is  never  any 
flow.  In  electrical  circuits  the  pres- 

sure is  called  "potential,"  and  it  is 
measured  in  units  called  "volts." 
Since  the  unit  of  potential  is  called  a 
volt,  potential  itself  is  quite  often 

called  "voltage." 
If  a  pressure  is  applied  to  water 

in  an  open  pipe  line  by  means  of  a 
pump,  the  amount  of  water  which 
will  flow  through  the  pipe  depends  on 
two  things:  (1)  the  pressure,  and 
(2)  the  size  of  the  pipe,  which  detei- 
mines  its  resistance  to  the  flow  of 

water  through  it.  If  a  certain  pres- 
sure is  applied  to  the  pipe  line,  a 

certain  flow  of  water  will  result.  If 
this  pressure  is  doubled,  the  rate  of 
flow  will  be  doubled;  and,  on  the 
other  hand,  if  the  pressure  is  cut  in 
half,  the  rate  of  flow  will  be  halved. 

In  like  manner,  if  the  size  of  the 
pipe  is  doubled,  the  rate  of  flow  will 
be  doubled;  and  if  the  size  of  the  pipe 
is  decreased,  the  water  will  flow  at  a 
decreased  rate  in  direct  proportion  to 
the  decrease  in  the  size  of  the  pipe. 

The  same  time  is  true  of  electrical 
circuits.  If  the  current  through  an 
electrical  circuit  at  a  certain  voltage 
is  measured  and  then  the  voltage  is 
doubled,  the  current  reading  also  will 
be  doubled.  It  can  also  be  observed 
that,  provided  the  pressure  is  kept 
constant  and,  instead,  the  size  of  the 

conductor  is  varied,  either  in  length 
or  cross-section,  the  current  will 
change,  also.  Increasing  the  length 
of  the  conductor  or  decreasing  its 
cross-sectional  area  will  decrease  the 
current,  since  this  will  increase  the 
resistance. 

All  other  things  being  equal,  if  the 
resistance  of  a  circuit  is  cut  in  half, 
the  current  will  be  doubled;  and  if 
the  resistance  is  cut  to  a  third,  the 
current  will  be  trebled,  and  vice 
versa,  that  is,  three  times  the  resist- 

ance will  result  in  one-third  of  the 
current,  etc.  These  facts  were  first 
presented  a  definite  rule  by  a  man 
named  Ohm,  which  resulted  in  the 
use  of  his  name  as  applied  to  the 
unit  of  resistance.  The  unit  of  cur- 

rent is  known  as  the  ampere.  The 
value  of  an  ohm  in  resistance  was  so 
chosen  that  it  would  take  an  electri- 

cal pressure  of  1  volt  to  force  an 
electric  current  of  1  ampere  through 
it.  The  equation  expressing  these 
values  is  known  to  all  of  us. 

Rheostat    Applications 

Fig.  1  illustrates  the  operation  of 
the  rheostat  and  potentiometers  used 
in  RCA  Photophone  input  control 

panels. The  exciter  lamp  rheostat  contains 
a  form  around  which  a  length  of  re- 

sistance wire  is  wound.  This  wire  is 
made  of  such  a  material  that  it  does 
not  readily  pass  current  through  it, 

as  compared  to  material  used  regu- 
larly in  electrical  circuits  for  ordin- 

ary connections.  A  sliding  contact 
arm  passes  over  this  wire-wound 
form,  and  is  controlled  in  its  position 
by  a  knob  on  front  of  the  control 

panel. 

This  rheostat  is  connected  in  series 
with  the  battery  line  to  the  exciter 
lamp,  one  connection  being  made  to 
one  end  of  the  wire-wound  form,  the 
other  connection  being  made  to  the 
sliding  contact    (Fig.  1).    By  moving 
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Fig.   1.     Rheostat   and  potentiometer   opera 
tion   on   RCA  input   control  panels 
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the  contact  arm  back  and  forth  along 
the  resistor,  the  amount  of  resistance 
in  the  exciter  lamp  circuit  may  be 
varied,  thus  varying  in  turn  the  ex- 

citer lamp  current. 
When  the  exciter  lamp  is  first 

turned  on,  it  will  be  noted  that  the 
ammeter  needle  will  swing  farther  to 
the  right  than  normal,  and  after  a 
second  will  drop  down  to  a  more 
nearly  correct  value,  when  it  may  be 
adjusted  to  its  proper  value  by  means 
of  the  rheostat.  This  initial  "nicker" 
is  due  to  the  fact  that  most  metals  in- 

crease in  resistance  as  their  tempera- 
ture rises.  As  the  exciter  lamp  heats 

up,  the  resistance  of  its  filament  in- 
creases and  cuts  down  the  current,  in 

addition  to  the  control  afforded  by 
the  rheostat.  This  heating-up  process 
takes  only  a  short  time. 

Potentiometer   Preferable 

For  very  fine  and  smooth  control 
of  voltage  over  a  wide  range,  a  po- 

tentiometer is  a  much  better  instru- 
ment than  a  rheostat.  In  appearance 

many  potentiometers  are  very  similar 
to  the  rheostat,  described  above,  the 
difference  being  only  in  their  connec- 

tions. The  operation  of  a  potentio- 
meter may  be  likened  to  a  gravity 

feed  water  system,  from  which  dif- 
ferent pressures  are  desired  and  are 

obtained  by  varying  the  height  above 
ground  from  which  the  water  is 
tapped  off. 

If  a  water-operated  machine,  the 
speed  of  which  it  is  desired  to  change, 
was  driven  by  water  from  a  reservoir 
on  the  top  of  a  hill,  the  speed  of  the 
water  motor  could  be  changed  by 
mounting  it  on  an  elevator  and 
carrying  it  up  and  down  hill  and  at- 

taching it  to  the  pipe  at  different  in- 
tervals, since  various  pressures  could 

thus  be  obtained.  For  slow  speeds 
the  motor  would  be  connected  at  the 
top  of  the  incline.  For  high  speed, 
the  motor  would  be  attached  to  the 
pipe  line  at  the  bottom  of  the  hill. 
Of  course,  such  a  method  of  obtain- 

ing speed  variations  on  motors  is 
highly  impracticable  and  foolish,  but 
in  electrical  circuits  such  a  method  of 
obtaining  a  change  of  voltage  or 
pressure  is  very  desirable  and  con- 
venient. 

The  volume  control  and  fading 
potentiometer  work  on  the  principle 
stated  above,  and  are  constructed  of 
a  number  of  fixed  resistor  units  con- 

nected in  series.  Connections  are 
made  between  the  resistor  units,  and 
are  brought  to  the  points  of  a  tap- 
switch.  (Fig.  2.)  The-switch  sliding 

contact  moves  across  the  "points" 
and  the  voltage  is  controlled  in 

"steps"  in  proportion  to  the  resist- 
ance between  taps. 

Input   Control 

An  input  circuit,  the  voltage  of 
which  we  desire  to  vary  into  our  am- 

plifier, is  connected  across  the  outside 
ends  of  the  potentiometer.  The  out- 

put circuit  is  connected  from  one  end 
of  the  potentiometer,  and  from  the 
sliding  contact.  When  the  sliding  con- 

tact arm  is  at  the  point  of  the  poten- 
tiometer farthest  from  the  other  out- 

put connection  a  maximum  voltage  is 
obtained  at  the  output  circuit.  As  this 
arm  is  moved  towards  the  end  of  the 
potentiometer  at  which  the  other  out- 

put connection  is  made,  the  voltage  is 
reduced  until  it  is  finally  brought  to 
so  small  a  value  that  it  is  practically 
negligible. 

At  this  point  the  output  circuit  is 
practically  short-circuited,  due  to  the 
fact  that  the  sliding  arm  of  the  con- 

tact is  resting  immediately  above  the 
other  output  connection.  To  obtain  a 
similar  wide  change  in  voltage  by 
means  of  a  rheostat,  it  would  be  nec- 

essary to  use  a  very,  very  large 
amount  of  resistance  which  would  be 
variable  through  an  extremely  wide 
range,  and  such  a  method  is  highly 
impracticable.  Potentiometers  are 
used  where  the  range  of  voltage  ad- 

justment desired  runs  from  a  maxi- 
mum value  to  almost  zero. 

The  fading  potentiometer  used  on 
RCA  input  control  panels  is,  in  effect, 
a  double  potentiometer.  In  other 
words,  its  effect  is  that  of  two  poten- 

tiometers connected  together,  one  be- 
ing used  to  cut  out  the  signal  from 

one  projector,  while  the  second  takes 
up  where  the  first  left  off,  and  in- 

creases the  signal  from  the  second 
projector.  The  input  from  the  two 
projectors  have  a  common  connection 
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made  to  the  center  of  a  group  of  re- 
sistor units.  The  other  connections 

from  the  outputs  of  the  two  projec- 
tors are  individually  connected  on  op- 

posite ends  of  this  group  of  resistors. 
The  input  to  the  amplifier  is  taken 

off  at  the  sliding  contact  and  at  the 
mid-connection  of  the  potentiometer. 
Thus,  when  the  resistor  sliding  con- 

tact is  at  the  center  of  its  swing, 
there  will  be  no  input  to  the  amplifier. 
If  it  is  on  the  extreme  position  to  the 
right,  one  projector  will  be  used  and 
the  other  will  be  out  of  the  circuit. 
When  at  the  extreme  left  of  the 

swing,  the  rheostat  will  cut  out  the 
first  projector  and  bring  in  the 
second.    (Fig.  1.) 

Local   640  Anniversary 

Local  Union  640  of  Nassau  &  Suf- 
folk counties,  N.  Y.,  will  play  host  at 

its  first  anniversary  dinner  to  be 

given  at  Handel's  Duck  Inn  on  April 
23rd  at  12  midnight.  Local  640  of- 

ficers in  charge  of  arrangements  for 
the  dinner  are  President  Frank  Cum- 

mings,  Vice-President  M.  D.  O'Brien, 
Secretary  R.  Titcomb,  Treasurer  D. 
Peshlan,  and  Business  Representative 
George  Leisser.  Many  large  delega- 

tions from  outside  the  640  district 
will  attend,  including  International 
Alliance  officials  and  Local  Union 

representatives. 

Figure  2 

Show  Sound  Picture  Process 

"Finding  His  Voice,"  Western  Elec- 
tee's 1,000-foot  film  which  is  the  first 

sound  picture  telling  how  talking  pic- 
tures are  made,  is  completing  its  first 

Broadway  showing,  a  week's  run  at 
the  Capitol.  The  audience  reaction 
has  justified  the  feeling  that  Broad- 

way patrons  are  intensely  interested 
in  seeing  and  hearing  how  films  get 
their  voice. 

"Finding  His  Voice"  explains  in 
cartoon  style  the  intricacies  of  talking 
picture  production,  illustrated  in  a 
way  to  make  the  process  clear  to  any 
layman.  It  is  being  distributed 
throughout  the  country  to  theatres 
equipped  with  the  Western  Electric 
Sound  System. 



Motion  Picture  Projectionist 
May,   1930 

Efficient  Sound  Reproduction 
By  R.   H.  McCULLOUGH 

Supervisor  of  Projection,  Fox   West  Coast  Theatres 

TROUBLES  in  amplifiers  
can 

often  be  located  by  making  a 
number  of  preliminary  tests. 

Transformers  and  coils  can  be  tested 
for  continuity  by  means  of  a  headset 

and  a  small  C-battery,  connected  in 
series.  A  click  should  be  obtained 

when  the  tester  tips  are  held  across 

the  terminals  of  the  ends  of  the  prim- 
ary winding  or  secondary  winding  of 

input  and  output  transformers.  The 
absence  of  a  click  indicates  an  open 
circuit,  which  may  be  the  seat  of  the 
trouble.  All  resistance  devices, 
whether  fixed  or  variable  should  show 
continuity  of  the  resistance  element. 
There  should  be  no  click  when  the 
testing  tips  are  applied  across  the 
primary  and  secondary  windings  of  a 
transformer. 

Condensers  can  be  tested  by  touch- 
ing the  testing  tips  to  the  terminals. 

Usually  there  is  a  click,  resulting 
from  the  current  rush,  but  there 
should  be  no  more  clicks  when  the 
testing  tips  are  repeatedly  touched  to 
the  same  terminals.  Both  fixed  and 
variable  condensers  are  tested  in  the 
same  way.  Care  must  be  taken  to  see 
that  there  is  not  a  shunt  circuit 
around  the  condenser  through  which 
the  current  can  pass,  which  would  re- 

sult in  a  faulty  test. 

Most    Common    Troubles 

The  next  step  in  preliminary  test- 
ing is  to  look  over  the  wiring  connec- 

tions to  see  if  any  of  the  terminal 
connections  are  loose,  or  if  any  two 
wires,  previously  connected  have  come 
apart,  which  sometimes  results  from 
poorly  soldered  joints.  The  most  fre- 

quent disorders  occurring  in  Western 
Electric  amplifiers  are  open  and  short 
circuits  in  the  secondary  windings  of 
input-transformers,  also  short  circuits 
between  the  plates  of  condensers, 
faulty  resistors,  and  loose  connections. 

The  filament  circuit  of  an  amplifier 
is  the  network  of  wires  that  supplies 
the  current  for  lighting  the  tubes  and 
all  the  instruments  which  are  con- 

nected in  a  series  with  these  lines, 
such  as  switches,  rheostats  and  resist- 

ors, are  also  included  in  the  filament 
circuit.  When  the  filament  circuit  is 
supplied  with  the  necessary  filament 
current  at  the  binding  posts  on  the 
amplifier  or  at  the  cable  ends,  and  the 
tubes  nevertheless  fail  to  light,  an 
open-circuited  condition  is  evident, 
which  can  readily  be  detected  by  the 
headset  tester :  clicks  indicate  continu- 

ity of  a  conductor  between  the  points, 
where  the  testing  tips  are  applied. 
As  soon  as  there  is  an  absence  of 
click  between  points  which  should  be 
connected,  the  trouble  has  been  found. 

The  places  in  which  to  look  for  open 

circuits  are  switches,  rheostats  and 
resistors.  Apply  the  testing  tips  to 
both  terminals  of  these  devices  when 
they  are  in  position.  When  batteries 
are  used  for  the  filament  circuit — if 
a  short  circuit  develops,  it  will  quickly 
run  down  the  batteries. 

Open    Circuits 

Open  circuits  often  occur  in  rheo- 
stats. This  trouble  can  easily  be  de- 

tected by  means  of  a  continuity  test 
with  the  headset  and  C-battery,  the 
testing  tips  being  held  to  the  termi- 

nals. Rheostats  may  be  open-circuited 
owing  to  a  loose  slider.  Sometimes 
the  shaft  of  the  rheostat  may  have 
developed  some  play,  or  the  whole  as- 

sembly may  have  become  loose  on  ac- 
count of  handling  or  constant  vibra- 
tion. The  slider  may  also  have  been 

accidentally  bent,  which  usually  can 
readily  be  remedied  by  bending  it 
back  to  its  normal  position. 

In  some  cases  after  a  rheostat  has 

been  in  use  for  some  time,  the  resist- 
ance wire  may  become  coated  with  an 

oxide,  caused  by  the  heating  of  the 
wire.  The  first  symptom  of  this 
trouble  is  a  scratchy  sound  when  the 
slider  is  rotated  over  the  wire.  In 
extreme  cases,  parts  of  the  winding 
may  be  covered  with  so  much  oxide 
that  no  current  will  flow  from  this 

section  of  the  winding  to  the  contact- 
ing slider.  To  prevent  this  trouble, 

take  a  rag,  moisten  with  very  light 
oil  and  rub  off  the  oxide  from  the 
winding  along  the  contact  path,  being 
careful  not  to  bend  the  slider.  Wipe 
off  the  oil  afterward  with  a  cloth 
moistened  with  alcohol.  When  re- 

placing a  rheostat,  be  sure  to  get  one 

of  the  same  resistance  value  as  the 
defective  one  to  be  replaced. 

As  the  grid  element  of  an  amplifier 
vacuum  tube  is  extremely  sensitive 
and  controls  the  action  of  the  tube  by 
letting  more  or  less  plate  current  pass 
in  synchronism  with  the  fluctuations 
of  voltage  applied  to  it,  the  grid  cir- 

cuits must  be  in  good  condition  if 
satisfactory  results  are  expected. 
The  most  common  troubles  encount- 

ered in  grid  circuits  are  high-resist- 
ance joints  and  open  circuits,  faulty 

connections,  short  circuits,  grounds, 
induction  troubles  and  correct  values 
of  grid  leak  and  condenser,  and 

faulty  by-pass  condensers. 
High-resistance  joints  and  open 

circuits  may  be  found  in  the  wiring, 
owing  to  a  broken  joint,  which  has 
been  poorly  soldered,  a  flux-insulated 
or  corroded  joint.  Such  defects  can 
sometimes  be  found  by  testing  with  a 

headset  and  a  C-battery.  "Cold"  sold- 
ered joints  which  can  be  detected  by 

their  rough  and  ragged  appearance, 
should  be  re-soldered.  The  soldering 
iron  should  be  kept  on  the  joint  until 
all  the  solder  is  melted  and  has  a 
smooth  surface  as  soon  as  the  iron  is 

removed.  Flux-insulated  joints  can 
readily  be  wiped  clean  with  a  rag  sat- 

urated in  alcohol.  The  practice  of 
wiping  soldered  connections  in  this 
way  should  be  observed  when  any 
work  of  this  kind  is  done. 

High  resistance  caused  by  corrosion 
may  result  if  all  the  flux  is  not  wiped 
off,  for  most  flux  contains  a  certain 
amount  of  acid,  which  eats  down  into 
the  wire  and  leaves  an  insulating 
crust.  Acid  flux  should  never  be  used 

on  amplifier  circuit  connections.  Un- 
controllable whistling  and  howling  in 
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W.  E.  9-A  amplifier,  front  view  cover  removed 
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amplifiers  is  often  caused  by  pick-up 
on  grid  leaks.  All  electrical  conduct- 

ors through  which  pulsating  currents 
flow,  set  up  an  electro-magnetic  field 
around  them,  the  lines  of  force  of 
which  are  at  right  angles  to  the  con- 

ductor. This  field  induces  currents  in 
other  wires   running  through   it. 

Tube  Troubles 

After  an  amplifier  has  been  in  use 
for  some  time,  trouble  may  be  experi- 

enced from  faulty  contacts  between 
the  tube  tips  and  socket  prongs. 
Crackling  and  frying  noises,  reduced 
volume,  and  sometimes  total  inaudibil- 

ity may  result.  The  reason  for  the 
trouble  may  be  the  gradual  formation 
of  corrosion  on  the  socket  prongs  and 
on  the  tube  tips,  which  makes  a  high- 
resistance  joint,  or  the  trouble  may  be 
due  to  the  socket  prongs  being  bent 
down  too  far.  The  latter  is  often  the 
case.  Frequent  changing  of  tubes  in 
sockets  is  also  responsible  for  this 
trouble. 

The  prongs  can  be  lifted  up  again 
with  the  aid  of  an  ordinary  button- 

hook. Another  reason  for  a  loose 
socket  prong  is  the  loosening  of  the 
screw-and-nut  assembly,  which  holds 
the  socket  prong  in  place.  Some  types 
of  sockets  have  prongs  which  make  a 

"wipe"  contact  on  the  tube  tips,  when 
the  tube  is  removed  and  oftentimes, 
the  prongs  of  the  socket  are  so  tight 
that  it  pulls  the  soldered  ends  of  the 
tube  tips.  The  tension  of  socket 
prongs  should  be  adjusted  carefully. 
When  adjusting  socket  prongs,  be 
positive  that  the  filament  and  plate 
circuits  are  disconnected. 

Microphonic  Tubes 

Most  every  projectionist  has  run 
across  a  microphonic  tube,  which  could 
not  be  used  in  the  photo  electric  am- 

plifier. A  microphonic  tube  usually 
produces  a  howling  noise,  which  in- 

creases in  volume  and  rises  in  pitch, 
making  reproduction  impossible. 
Sometimes  the  microphonic  noise  is 
caused  by  vibration  and  sometimes 
there  seems  to  be  no  external  source 
of  vibration  at  all,  and  the  tube  just 

starts  to  produce  the  noise,  seemingly 
of  its  own  accord. 

The  quality  of  each  tube  is  slightly 
different  from  that  of  another,  and 
one  tube  may  therefore  be  much  more 
microphonic  than  another.  A  varia- 

tion of  uniformity  can  naturally  be 
expected  when  tubes  are  manufac- 

tured by  the  thousands  in  rapid  quan- 
tity production.  Small  tubes  have  a 

greater  tendency  toward  being  micro- 
phonic than  large  tubes.  Sometimes 

the  trouble  can  be  cured  by  merely 
"switching"  the  tubes  in  the  p.  e.  c. 
amplifier.  Do  not  throw  Western 
Electric  239-A  vacuum  tubes  away, 
which  are  microphonic,  as  they  may 
be  used  in  the  41-A  amplifier. 

New  Type  Exciting  Lamp 

The  newer  type  exciting  lamps 
have  been  supplied  to  many  theatres. 
It  will  be  found  that  these  lamps  have 
a  shorter  filament  than  those  supplied 
by  erpi.  Many  projectionists  and  en- 

gineers have  rejected  these  lamps,  be- 
cause they  were  thought  to  be  inferior 

without  even  giving  them  a  test. 
These  new  lamps  do  not  have  the  erpi 
stamping  ks-6243 — -however,  this  is 
no  reason  for  rejecting  them. 

The  shorter  filament  lamp  is  not 
detrimental  to  Movietone  sound  re- 

production. It  is  found  with  the 
shorter  filament  more  concentration 
of  light  is  obtained  at  the  sound  track, 
which  naturally  increases  volume,  and 
makes  it  possible  to  run  at  a  lower 
fader  setting.  With  the  longer  fila- 

ment lamp,  such  as  we  have  been  us- 
ing during  the  past,  a  certain  amount 

of  light  is  spilled  at  the  sides  of  the 
slit.  The  theory  of  the  Movietone  op- 

tical system  is  similar  to  the  projec- 
tor optical  system,  and  it  requires 

careful  study  to  obtain  good  results. 
When  a  n  ew  shipment  of  exciting 
lamps  arrives  test  them  properly  and 
do  not  reject  them  because  of  the  short 
filament. 

Lamp  Discoloration 

Discoloration  usually  appears  first 
at  the  top  of  the  exciting  lamp,  which 
does  not  obstruct  the  intensity  of  the 
filament    image.      When    checking    a 

Western  Electric  49-A 
amplifier.  The  filament 
rheostat  which  controls 

the  vacuum  tube  fila- 
ments of  this  amplifier 

should  not  be  varied 
during  operation,  as 
crackling  and  popping 
noises  will  result.  The 
indicated  valve  should 

always  be  adjusted  be- 
fore starting  projector. 

lamp  for  discoloration,  remove  the 
lamp  holder  from  the  exciting  lamp 
housing  and  look  at  the  lamp  against 
a  white  background,  this  will  give  you 
positive  proof  of  discoloration  at  the 
top  and  walls  of  the  globe.  Make 
sure  the  glass  is  perfectly  clear  and 
clean  in  front  of  the  filament. 

Again,  warning  should  be  issued 
against  lamps  with  saggy  filaments. 
When  the  filament  becomes  slightly 
saggy,  discard  the  lamp.  Inspect 
sound  lamps  daily,  and  be  assured 
againt  loss  in  volume  and  injury  to 
sound  film  reproduction. 

THE  first  Western  Electric  sound 
installations  used  the  9-A  ampli- 

fier with  the  2-S,  2-SX  and  2-D  equip- 
ments. This  power  amplifier  is  used 

to  raise  the  output  of  the  8-B  speech 
amplifier  to  a  higher  energy  level.  It 
has  a  single  stage  of  push-pull  ampli- 

fication, which  uses  two  205-type 
Western  Electric  vacuum  tubes  and 

works  from  the  output  of  the  8-B 
amplifier.  The  maximum  gain  of  this 
amplifier  is  16  TU.  The  gain  cannot 
be  controlled.  The  filament  current 

of  3.1  amps  is  supplied  by  a  12-volt 
battery.  At  the  back  of  this  ampli- 

fier, under  the  removable  cover,  is  a 
5-amp  fuse  which  protects  the  fila- 

ment circuit.  The  plate  potential  is 
350  volts,  which  is  supplied  from  a 
battery  source.  In  many  theatres  I 

have  replaced  the  "B"  batteries  with 
a  motor  generator  set,  which  operates 
very  efficiently  and  supplies  a  very 
consistent  steady  flow  of  D.  C.  voltage. 

At  the  back  of  this  amplifier  will 
be  found  a  .25-ampere  glass  tube 
fuse,  which  protects  the  plate  circuit. 
Five  small  dry  cell  batteries  are  used 
for  the  negative  grid  voltage,  which 
supplies  22%  volts.  These  batteries 
are  installed  in  a  box  on  the  front  of 
the  amplifier,  similar  to  that  of  the 
8-B  amplifier. 

Faulty  Grid  Batteries 
When  these  small  dry  batteries  are 

used  for  grid  voltage,  they  should  be 
inspected  quite  frequently  for  loose 
terminal  clips  and  poor  contacts,  as  I 
have  found  on  several  occasions  that 
a  faulty  grid  battery  was  the  cause 
of  a  peculiar  squeal  in  the  reproduc- 

tion. At  the  top  edge  of  the  grid 
battery  box  will  be  found  contact 
studs,  which  are  placed  here  so  that 
the  voltage  of  the  grid  batteries  can 
be  measured.  The  total  output  of  the 
9-A  amplifier  is  1.360  watts. 

The  old  2-S  and  2-SX  equipments 
have  two  9-A  amplifiers.  These  am- 

plifiers are  connected  to  the  output 
control  panel  through  the  switching 
panel.  This  panel  has  a  switch  called 
the  amplifier  key.  For  regular  run- 

ning, this  key  is  set  in  the  central 

position,  marked  "R;"  this  connects 
both  9-A  amplifiers  to  the  output  con- 

trol panel.  In  the  left-hand  position, 
marked  "El",  one  of  the  9-A  ampli- 

fiers is  cut  out,  the  other  remaining 
connected  to  the  output  control  panel. 
In  the  right-hand  position,  marked 

(Continued  on  page  21) 
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As  The  Editor  Sees  It 
O^J  Wide  Film  Standardization 

F  particular  interest  to  the  technical  end  of 
the  motion  picture  industry  is  the  news  that  a 
compromise  has  been  reached  among  representa- 

tives of  the  three  companies  who  are  sponsor- 
ing wide  film  systems  with  the  result  that  the  new 

standard  wide  film  size  will  probably  be  68  milli- 
meters. Whether  it  be  65,  68,  or  70  millimeters  is 

not  important;  what  is  important  is  the  fact  that 
picture  executives  have  acted  to  prevent  a  tech- 

nical debacle.  Paramount  and  Radio  now  put 
forth  65  millimeters  as  standard,  with  Grandeur 
having  actually  gone  into  production  on  a  70  milli- 

meter basis.  It  is  not  unlikely  that  after  the  con- 
ferences between  these  companies  are  over  68 

millimeters  will  have  been  agreed  upon  as 
standard. 

It  is  no  secret  that  the  producers  were  forced  to 
action  in  this  matter  by  the  insistence  of  their 
respective  technical  staffs  who  could  easily 
visualize  the  troubles  in  store  for  the  industry  had 
various  sizes  of  wide  film  been  offered  for  dis- 

tribution. To  our  knowledge  this  is  the  first 
really  important  concession  to  the  technical  forces 
of  the  industry  by  picture  executives,  and  the 
impending  announcement  of  wide  film  standard- 

ization is  indicative  of  the  influence  which  is  now 
being  wielded  by  picture  technicians.  Sound  pic- 

tures taught  picture  executives  many  things,  not 
the  least  important  of  which  was  that  technical 
errors  and  a  certain  contempt  for  the  opinions  of 
technical  men  can  be  very  expensive. 

Now  that  standardization  of  wide  film  has  been 
reached,  we  look  for  much  production  activity  on 
this  new  size.  Technical  directors  and  business 
executives  of  the  various  companies  concerned 
with  wide  film  are  to  be  congratulated  for  their 
foresight  and  prompt  action  in  this  matter. 

TC§  Important  Advances  in  Television 
ELEVISION  has  made  many  strides  for- 
ward within  the  past  six  months.  This  progress 

may  not  be  apparent  to  the  uninitiated,  but  those 
who  are  familiar  with  the  art  know  that  in  the 
matter  of  equipment  and  in  technique  there  have 
been  many  advances.  Within  the  past  month 
three  television  companies  have  sponsored  suc- 

cessful demonstrations — successful,  that  is,  in 
that  what  was  attempted  was  accomplished.  We 
do  not  mean  to  imply  that  television  has 
"arrived,"  or  that  "television  will  be  in  every 
home  this  Fall,"  as  was  advertised  by  one  in- 

discreet company.  Progress  there  has  been,  how- 
ever, and  we  look  for  a  steady  development  of  the 

art  over  a  period  of,  say,  five  years  rather  than  a 
mushroom  growth. 

Many  long  days  of  hard  work  confront  tele- 
vision workers  before  their  product  may  attain  a 

definite  commercial  status.  Serious  workers  in 
the  art  are  agreed  that  television  will  require  at 
least  five  more  years  of  work  before  its  commercial 

possibilities  can  be  plumbed.  The  sponsors  of 
television  systems  have  evidently  come  to  the  con- 

clusion that  "wild"  publicity  stories  on  the  won- 
ders of  television,  while  gaining  the  spotlight 

momentarily,  in  the  long  run  will  prove  harmful. 
For  this  reason  they  are  confining  their  press  re- 

leases to  statements  of  actual  fact  and  work  really 
accomplished.     This  is  a  good  omen. 

It  might  be  well  for  those  engaged  in  the 

amusement  field  to  keep  a  "weather  eye"  peeled 
for  developments  in  television.  Progress  in  the 
art  will  be  recorded  in  these  columns  from  time 
to  time  and  we  hope  that  these  reports  will  be  of 
material  help  in  charting  the  advances  made. 

T^Los  Angeles  I.  A.  Conventi
on 

HE  forthcoming  International  Alliance  Con- 
vention in  Los  Angeles,  June  2-5,  will  offer  all 

Local  Union  delegates  thereto  an  opportunity  to 
perform  a  valuable  service  for  their  brother  pro- 

jectionists. When  the  Alliance  met  two  years  ago 
the  sound  picture  situation  was  a  bit  unsettled 
and  it  naturally  was  a  difficult  task  to  promulgate 
rulings  on  various  phases  of  this  activity.  But 
now  the  sound  picture  field  is  stabilized,  insofar 
as  labor  is  concerned,  and  the  opportunity  to  de- 

fine the  various  activities  of  organized  labor  in 
the  field  is  at  hand. 

There  has  been  a  wide  expansion  of  sound  pic- 
ture activities.  No  longer  are  sound  pictures  a 

medium  for  entertainment  only.  Those  who  are 
in  a  position  best  to  know  are  looking  toward  the 
near  future  when  motion  pictures  with  sound  will 
enjoy  non-theatrical  applications  of  so  large  a 
scope  as  to  be  difficult  to  definitely  chart.  Par- 

ticularly active  at  present  is  the  educational  field, 
in  which  the  arts  and  sciences  are  being  taught  to 
the  youth  of  the  country  in  a  novel  and  highly  in- 

teresting form.  All  branches  of  the  motion  pic- 
ture industry  will  profit  as  a  result  of  this  ex- 

pansion, and  it  is  imperative  that  organized  labor 
progress  apace. 
Among  other  important  matters  which  will  en- 

gage the  attention  of  the  delegates  is  the  growing 
tendency  on  the  part  of  municipal  and  state  law- 

making bodies  to  legislate  against  the  best  inter- 
ests of  the  craft.  During  the  past  year  there 

have  been  introduced  in  various  localities  bills 
which  were  palpably  against  the  best  interests  of 
the  craft.  Some  of  these  bills  died  aborning, 
some  were  defeated  after  only  the  hardest  strug- 

gles, and  some  were  passed.  In  any  event,  it  re- 
quired constant  watchfulness  on  the  part  of  labor 

leaders  everywhere  to  hold  the  reins  tightly.  Ma- 
chinery for  concerted  action  against  such  en- 
deavors in  future  should  be  provided. 

All  in  all,  delegates  to  Los  Angeles  have  an  im- 
portant obligation  to  discharge.  The  record  of 

past  International  Alliance  gatherings  are  the 
best  possible  indication  that  this  obligation  will 
be  creditably  discharged. 



RCAPhotgpho 
To  introduce  the  curved  gate 

Insuring  smooth  reproduction,  elim- 
inating scratches,  gear  and  sprocket 

tooth  flutter  and  stoppage  due  to 
buckling  of  film. 

To  adopt  change-over  switch 
For  instantaneous  changing  fro 

one  projector  to  another.  •»     i     <• 

To  employ  Caesium  photo-electric  cell 
Insuring  long  life  and  dependability, 

quiet  in  operation  and  requiring  no  photo- 
electric  cell  amplifier  mounted  on 

projector. 

To  utilize  dynamic  cone  loud  speaker, 
with  directional  bailies.  Establishing  unsurpassed 
fidelity  of  sound  reproduction  and  insuring 
effective  sound  distribution  to  ail  parts  of  the 
theatre.  Also  eliminating  stage  batteries  for 
loud  speaker  field  excitation. 

To  offer  motor  generator  operation  for 
small  theatres 

Eliminating  all  storage  batteries  and  battery 

charging  equipment. 

To  abandon  variable  speed  control 

Thereby  decreasing  cost,  simplifying  operation 

and  insuring  projection  at  proper  speed.     •     • 

To  utilize  standard  Radiotron  tubes 

A  tube  superior  to  all  at  a  low  cost. 

to  make  it  possible  for  the  small  theatre 

owner  to  install  the  finest  sound  equipment 

at  a  price  he  can  afford  to  pay. 



In  B  oik  Office 
TaUie  Because  It 

trt  SouneL  a 
Satisfaction! 

Today,  more  than  ever  before,  the  patron  of  the 

motion  picture  theatre  demands  "sound  satisfac- 
tion," and  the  installation  of  RCA  Photophone  sound 

reproducing  equipment  is  the  exhibitor's  best  guar- 
antee of  sound  reproduction  of  the  highest  quality. 

The  trend  nationally  and  internationally  is  toward 
RCA  Photophone! 

Back  of  every  installation  made  by  RCA  Photo- 
phone, Inc.,  lies  the  unmatched  prestige  of  the 

world's  foremost  electrical  engineering  organiza- 
tions and  their  strength  and  stability  are  reflected 

in  the  performance  of  RCA  Photophone  sound  re- 
producing equipment 

9  r  9 

SMALL  THEATRE  TYPE  A.  C.  EQUIPMENT 

FOR  SIMPLEX  PROJECTORS 

SOUND  ON  FILM  AND  DISC 
FOR  THEATRES  VP  TO  1,000  CAPACITY 

$2995°° (Deferred  Payment  Plan  for  beat 
equipment  available) 

RCA  PHOTOPHONE,  INC. 
Executive  and  Commercial  Office* 

411  Fifth  Avenue,  New  York  City 
Installation  and  Service  Department 
438  W.  37th  Street,  New  York  City 

United  States  Branch  Offices 
Alha«y.  N.  Y   State  and  Eagle  Su. 
Atlanta,  Ga.   101  Marietta  Si. 

Boston,  Maw   Room  706  Sutler  Office  Bldg.,  20  Providence  St. 

Chicago,  HI   10O  W.  Monroe  St. 
Cleveland,  Ohio   Suite  203  Film  Bldg. 
Dallaa,  T>ih          Room  824  1700  Commerce  St. 

Dearer,  Colo   Room  1014  V.  S.  National  Bank  Bldg. 
Detroit,  Mich   Suite  603  Fox  Theatre  Bldg. 
Kuuu  City,  Mo   1717  Wyandotte  St. 
Los  Angeles,  Calif.   811  Hollywood  Bank  Bldg. 
Philadelphia,  Pa   261  North  Broad  St. 
Pittsburgh,  Pa   William  Peon  Hotel 
San  Francisco,  Calif.      ....       Room  2012  Rum  Bldg.,  233  Montgomery  St. 
Seattle,  Tub   Suite  306  Orpheum  Theatre  Bldg. 
Washington,  D.  C   1910  K  St.  N.W. 
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Efficient   Sound   Reproduction 
(Continued   from  page   17) 

"E2,"  the  second  9-A  is  cut  out  and 
the  first  one  remains  connected. 
These  arrangements  are  emergency 
set-ups  for  use  in  case  of  trouble 
with  one  9-A  amplifier. 
When  two  9-A  amplifiers  are  used 

together,  the  input  impedance  is  4000 
ohms.  If  one  9-A  amplifier  is  used, 
resistances  are  placed  across  the 
primary  of  the  input  transformer  to 
make  the  input  impedance  500  ohms. 
The  two  205-type  vacuum  tubes  have 
their  filaments  connected  in  parallel. 
The  indicated  value  of  these  filaments 
is  3.1  amps.  The  smaller  plug  and 
cord  connected  to  the  514-A  meter 
panel  is  inserted  in  the  center  jack 
of  the  9-A  amplifier,  while  checking 
the  filament  current.  An  adjustable 
rheostat  on  the  9-A  amplifier  makes 
it  possible  to  adjust  the  filament  cur- 

rent to  the  proper  value.  The  larger 
of  the  two  plugs  connected  to  the 
514-A  meter  panel  is  for  the  purpose 
of  checking  the  plate  current  value. 
The  plate  current  in  each  tube  should 
be  30  plus  or  minus  10  milliamperes. 

Checking  Projector  Speed 

It  is  necessary  that  the  speed  of 
each  projector  be  checked  daily.  If 
above  or  below  90  revolutions  per 
minute,  it  will  spoil  the  quality  of  re- 

production. During  my  visit  to  one 
theatre,  I  was  watching  the  picture 
and  listening  to  the  sound.  When  a 
changeover  was  made,  I  immediately 
noticed  a  change  in  the  reproduction. 
I  visited  the  projection  room  and 
checked  the  speed  of  the  projector 
and  found  that  it  was  running  at  80 
R.P.M.  I  checked  over  the'  equip- 

ment and  found  that  one  of  the  205-D 
vacuum  tubes  in  the  motor  control 
box  was  the  cause  of  the  trouble  and 

upon  replacing  same  brought  the  pro- 
jector up  to  the  proper  speed. 

Sometimes  owing  to  line  voltage 
conditions,  the  708-A  control  cabinet 
milliammeter  does  not  read  within 
the  range  of  20  to  30  mills.  A  high 
reading  on  the  milliammeter  is  many 
times  caused  by  an  excessive  load  on 
the  motor.  When  the  reading  is  high, 
check  the  projector  mechanism  bear- 

ings and  all  working  parts,  as  some 
bearing  may  need  lubrication.  When 
starting  up  a  cold  motor  and  projec- 

tor, the  temporary  stiffness  of  the 
bearings  may  cause  the  current  read- 

ing to  be  momentarily  high. 

Sound  Film  Splices 

Many  projectionists  are  still  using 
the  old  method  of  painting  out  splices 
on  film  bearing  photographic  sound 
records  with  black  lacquer  and  many 
are  not  using  anything.  Any  irregu- 

larity in  the  sound  track  is  abrupt 
and  causes  a  sudden  change  in  the 
light  transmitted  by  the  film  passing 
the  light.  It  is  essential  to  gradually 
mask  off  the  entire  width,  of  the 
sound  record,  where  a  splice  is  made, 
otherwise,    a    foreign    noise    will    be 

heard  when  this  part  of  the  record 
is  reproduced  in  a  theatre. 

Applying  lacquer  with  a  brush  on 
film  and  waiting  for  it  to  dry  is  a 
very  slow  method  and  oftentimes  the 
results  are  very  unsatisfactory.  A 
very  simple  method  has  been  adopted 
by  many  projectionists.  A  small  piece 
of  thin  black  film  is  cut  to  the  desired 
shape  of  masking  off  the  sound  track 
gradually  and  applied  over  the  patch 
after  the  splice  has  been  made.  A 
small  quantity  of  these  patches  if 
kept  on  hand  will  assist  the  projec- 

tionist to  splice  a  broken  film  sound 
record  quickly  without  introducing 
any  noise  into  the  record. 
On  many  occasions  I  have  been 

called  by  the  manager  and  informed 
that  the  reproduction  in  his  theatre 
was  very  poor.  Upon  investigation, 
I  most  always  find  that  the  manager 
has   room  for   complaint. 

The  public  cannot  be  kidded  into 
the  fact  that  the  reproduction  in  any 
theatre  is  good  if  it  is  poor.  Those 
days  have  gone.  Dialogue  must  be 
clear,  clean  cut  and  audible.  Poor 
sound  is  not  always  the  fault  of  the 
auditorium  acoustics  or  the  studio  re- 

cording. Your  sound  equipment  must 
be  capable  of  producing  good  repro- 

duction with  high  and  low  frequen- 
cies undistorted.  There  are  many 

things,  which  must  receive  care  and 
attention  to  have  good  sound  repro- 

duction. Lack  of  synchronism  with 
Movietone  subjects  is  inexcusable.  If 
projectionists  thread  the  Movietone 
proectors  carelessly  lack  of  syn- 

chronism will  be  the  result. 

Closer  Screen  Attention 

Projectionists  must  watch  the 
screen  more  closely.  They  must  listen 
to  the  sound  and  be  able  to  detect 
lack  of  synchronism.  The  monitor 
horn  in  the  projection  room  is  not  in- 

stalled for  amusement.  Controlling 
the  volume  in  the  auditorium  is  very 

W.  E.  1-A  Photoelectric  cell 

important.  The  manager  is  entirely 
responsible  for  the  volume  control. 
I  realize  that  we  cannot  please  all 
patrons  as  to  the  amount  of  volume 
required,  as  some  persons  hear  much 
better  than  others — however,  check- 

ing over  the  complaints  we  find  it  is 
most  always  the  fault  of  the  observer 
in  the  audience,  who  left  his  post  to 
go  somewhere  and  left  the  volume  to 
take  care  of  itself  for  a  few  minutes. 
The  recording  is  coming  through 
much  better  and  a  certain  level  is 
maintained ;  however,  there  are  a  few 
studios  whose  productions  are  worse 
than  ever.  Regardless  of  how  many 
patrons  are  in  the  auditorium,  try  to 
please  them  to  the  best  of  your  abil- 

ity and  keep  the  volume  at  a  certain 
level,  so  that  your  audience  will  go 
out  well  pleased. 
Your  success  with  sound  pictures 

depends  entirely  on  the  quality  of  re- 
production. Regardless  of  the  ex- 

cellence of  the  subject  or  feature,  its 
success  from  a  box  office  standpoint 
depends  on  the  quality  and  correct 
volume  of  the  accompanying  sound, 
be  it  voice  or  instrumental  music. 

Photoelectric  Cells 

The  photoelectric  cell  is  the  eye 
of  sound  on  film  reproduction.  West- 

ern Electric  employs  the  1-A  and 
2-A  photoelectric  cells  in  their  sound 
projector  systems.  It  is  imperative 
that  the  cell  be  housed  in  a  light- 
proof  compartment,  with  an  opening, 
so  that  the  window  of  the  cell  can 
collect  the  light  impulses  from  the 
sound  track,  without  other  interfer- 

ing light  rays.  The  Western  Elec- 
tric universal  base  equipment  is  pro- 

vided with  a  separate  cell  compart- 
ment. With  the  first  W.  E.  sound 

proector  installations,  the  photoelec- 
tric cell  was  installed  inside  the 

photoelectric  cell  amplifier  compart- ment. 

The  new  photoelectric  cell  com- 
partment is  provided  with  a  positive 

binding  post  insert  and  set  screw.  A 
round  opening  was  left  in  the  cast- 

ing for  the  purpose  of  tightening  this 
set  screw.  This  opening  is  in  such 
a  position  that  it  accepts  a  very  small 
amount  of  light  reflection  from  the 
projector  mechanism  revolving  shut- 

ter. This  light  reflection  produces  a 
motorboating  sound,  which  is  very  det- 

rimental to  sound  films  reproduction. 
A  small  cork  can  be  placed  in  this 
opening,  which  eliminates  the  fluc- 

tuating light  reflection  from  entering 
the    photoelectric    cell    compartment. 

I  visited  a  theatre  recently  and  was 
watching  the  picture,  and  listening 
to  the  sound  of  a  movietone  subject, 
when  all  at  once  a  loud  60-cycle  hum 
was  perceptible  in  the  reproduction. 
I  visited  the  projection  room,  which 
had  the  old  style  Movietone  attach- 

ments, and  found  one  of  the  projec- 
tionists with  a  work  lamp,  inspecting 

the  p.  e.  c.  amplifier,  where  the  photo- 
electric cell  was  installed  and  in 

operation.  He  was  unaware  of  the 
fact  that  the  photoelectric  cell  was 
capable    of    picking    up    frequencies 
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from  a  light  source  and  yet  he  was 
quite  familiar  with  the  W.  E.  sound 
reproduction  system. 

The  photoelectric  cell  is  very  sen- 
sitive. Instead  of  being  sensitive  to 

sound,  it  is  sensitive  to  light,  and 
light  variations  falling  upon  a  photo- 

electric cell  cause  it  to  affect  the  cur- 
rent in  exact  proportion  to  the  in- 

tensity of  the  light.  A  weak  light 
will  cause  but  a  small  change  in  cur- 

rent and  a  stronger  light  a  greater 
change.  We  may  regard  the  photo- 

electric cell  as  a  perfect  insulator  in 
the  dark  and  a  partial  conductor 
when  exposed  to  light.  The  cell, 
however,  does  not  conduct  a  great 
amount  of  current  even  when  it  is 
subjected  to  powerful  beams  of  light. 
At  best,  only  a  current  of  a  few  mi- 

croamperes will  pass  through  them. 

Types   of   Cells 

There  are  two  types  of  photoelec- 
tric cells;  one  the  gaseous  type  and 

the  other  the  high-vacuum  type.  The 
W.  E.  cells  are  the  gaseous  type.  In 
the  gaseous  type,  there  is  admitted 
to  the  cell  during  its  construction  and 
after  a  high  vacuum  has  been  created, 
a  very  small  amount  of  one  of  the 
rare  gases,  such  as  argon,  neon  or 
helium.  Such  gases,  when  subjected 
to  the  bombardment  of  electrons  that 
are  released  when  the  cell  is  struck 
with  light,  become  conductive  to  a 
degree  depending  upon  the  intensity 
of  the  light.  Potassium  hydride  is 
one  of  the  extremely  photo-sensitive 
combinations,  which  is  deposited  up- 

on the  inside  of  the  photoelectric 
cell,  which  is  connected  to  the  nega- 

tive terminal  of  the  cell. 
The  other  electrode  of  the  cell 

takes  the  form  of  a  grid  anode  which 
may  be  made  up  of  either  a  single 
loop  of  fine  wire,  or  a  thin  metal 
gauze  suitably  suspended  and  sup- 

ported, which  is  connected  to  the  pos- 
itive terminal  of  the  cell.  When  elec- 

trons are  emitted  from  the  cell  sur- 
face, these  electrons  are  drawn  to- 
ward the  anode  conductor  due  to  the 

positive  potential,  which  is  main- 
tained by  a  battery. 

Selenium  Cells 

While  discussing  the  photoelectric 
cell,  I  might  mention  the  Selenium 
cell.  We  must  not  make  the  mistake 
of  confusing  selenium  cells  with 
photoelectric  cells,  inasmuch  as  we 
are  dealing  with  two  different  effects, 
although  it  may  be  said,  broadly 
speaking,  that  both  types  of  cells 
operate  on  a  photoelectric  prin- 

ciple if  we  take  "photoelectric"  to 
mean  the  control  of  current  by  light. 

In  the  photoelectric  cell  we  are 
dealing  with  pure  electronic  emission 
surfaces.  In  the  selenium  cell,  on 
the  other  hand,  we  are  dealing  with 
changes  in  ohmic  resistance  brought 
about  by  light.  The  cost  of  selenium 
cells  as  compared  with  photoelectric 
cells  is  much  less. 

Selenium  cells  vary  considerably  in 
their  quality.  In  every  type  of  sele- 

nium  cell   there   is   always   the  vari- 

able factor,  which  makes  it  very  dif- 
ficult to  use  them  in  film  reproduc- 
tion. However,  they  are  being  used 

at  the  present  time. 
Every  selenium  cell  has  what  is 

known  as  lag  or  inertia.  The  lag  is 

the  time  that  expires  between  the  in- 
stant that  the  light  falls  upon  the 

cell  and  the  instant  that  the  resist- 
ance of  the  cell  drops  in  response  to 

the  light.  This  lag  is  controllable 
to  a  certain  degree  by  the  design  of 
the  cell  itself  and  the  method  used  in 

preparing  the  selenium.  As  a  gen- 
eral rule,  we  might  say  that  the 

higher  the  resistance  of  a  cell,  the 
less  its  inertia.  It  may  further  be 
claimed  that  the  higher  its  resist- 

ance, the  greater  the  ratio  of  sensi- 
tivity. This  inertia  not  only  opposes 

the  drop  in  resistance  when  the  cell 
is  illuminated,  but  it  also  opposes  to 
a  much  greater  degree  the  return  to 
normal  resistance.  This  inertia  effect 

can  be  reduced  still  further  by  en- 
closing the  cell  in  exhausted  glass 

tubes.  This  not  only  reduces  the  lag 
or  inertia,  but  also  adds  considerable 
to  the  life  of  the  cell.  There  are,  at 
least,  twenty-five  different  types  of 
selenium  cells,  which  are  a  result  of 
the  research  work  of  many  different 
experimenters. 

Selenium  Supply 

Selenium  is  found  among  the  rare 

minerals,  and  is  related  to  both  sul- 
phur and  tellurium  in  the  periodic 

table.  The  source  of  the  metal  in 
this  country  is  in  the  anode  muds  of 
our  electrolytic  copper  refineries. 
Only  a  few  tons  of  it  are  produced 
each  year.  In  its  raw,  untreated 
state  it  shows  a  resistance  as  great 
as  that  of  copper.  When  properly 
annealed  by  keeping  it  at  a  temper- 

ature just  below  its  melting  point 

for  a  long  period  of  time  and  per- 
mitting it  to  cool  slightly,  it  assumes 

a  crystalline  condition  and  in  this 
condition  its  electrical  resistance  is 
considerably  reduced  and  it  at  the 
same  time  becomes  susceptible  to 
changes   induced   by   light. 

P.  E.  C.  Amplifier 

As  explained  before,  the  photoelec- 
tric cell  circuit  is  inherently  one  of 

high  impedance.  In  spite  of  precau- 
tions, many  projectionists  continue  to 

vary  the  photoelectric  cell  amplifier 
filament  rheostat  while  the  Movietone 

attachment  is  in  operation,  which  re- 
sults in  popping  and  crackling  noises 

which  are  often  heard  from  the  horns 
along  with  other  reproduction.  The 
current  value  of  the  p.  e.  c.  amplifier 
tube  filaments  should  always  be  set 
before  starting  the  projector.  Many 

projectionists,  while  running  Movie- 
tone productions,  will  pull  the  switch 

controlling  the  p.  e.  c.  amplifier  and 
exciting  lamp  after  making  a  change- 

over.    This  is  not  a  good  practice. 
Both  photoelectric  cell  amplifier 

and  exciting  lamp  currents  come 
from  the  same  source  of  battery  sup- 

ply. When  the  values  are  set,  and 
the   Movietone  projector  started,  any 

variation  in  this  circuit  will  be  per- 

ceptible in  the  reproduction — there- 
fore, it  is  advisable  to  always  leave 

the  circuit  completed  on  the  projec- 
tor not  in  operation.  However,  the 

current  values  may  be  reduced.  Many 
theatres,  running  continuously,  will 
object  to  this  method  of  operation, 

because  of  the  drain  on  the  "F"  bat- 
teries. Every  theatre,  where  W.  E. 

equipment  is  installed,  has  two  sets 
of  "F"  batteries,  and  therefore  one 
set  should  always  be  fully  charged 
while  the  other  one  is  in  use. 

It  is  imperative  that  Fader  con- 
tacts be  cleaned  quite  frequently.  I 

have  found  many  faders  with  con- 
tacts badly  corroded  and  very  dirty. 

When  Fader  contacts  become  dirty, 

noises  will  be  perceptible  on  change- 
overs,  and  when  increasing  or  de- 

creasing the  volume.  Fader  contacts 
should  be  cleaned  with  a  soft  rag 
dampened  with  carbona  and  after 
cleaning  they  should  be  polished  with 
embossed  paper  and  a  very  small 
amount  of  vaseline  applied  to  the 
contacts,  which  will  help  ease  the 
operation  and  besides,  will  help  to 
keep  the  contacts  from  becoming  cor- 

roded. Never  use  rags  for  cleaning 
rheostats,  switches  or  contacts  or  any 
sound  equipment,  unless  the  rag  is 
absolutely  free  from  lint.  A  small 
piece  of  lint  catching  between  con- 

tacts will  often  prevent  the  circuit 
from  being   completed. 

I.  A.  Convention  Plans 
Representatives  of  all  affiliated  local 

unions  of  the  International  Alliance 

will  convene  in  Los  Angeles,  Califor- 
nia, on  Monday,  June  2.  Eastern  de- 

legates to  the  convention  will  leave 
for  the  West  Coast  not  later  than 
May  28th,  and  many  parties  will  leave 
even  earlier.  It  is  not  unlikely  that 
a  special  train  will  be  made  up  out 
of  New  York  City  to  accomodate  New 
York  State,  New  Jersey,  and  New  En- 

gland delegates. 
Los  Angeles,  convention  city,  is  the 

home  of  five  local  unions  chartered  by 
the  International  Alliance,  namely, 
L.  U.  150,  projectionists;  No.  33, 
stagehands;  No.  659,  cameramen;  No. 
683,  laboratory  workers,  and  No.  37, 
studio  stage  mechanics.  Nos.  33  and 
150  meet  in  Los  Angeles,  and  the 
other  three  in  Hollywood.  These  five 
local  unions  have  a  total  membership 
of  more  than  3,700. 

West  Coast  Local  Unions,  particu- 
larly the  above-named  five,  are  highly 

pleased  at  the  choice  of  Los  Angeles 
as  the  convention  city,  and  they  are 

making  elaborate  preparations  to  en- 
tertain visiting  delegates. 

Ontario  Safety  Campaign 

A  campaign  has  been  launched  in 
Ontario  for  the  inspection  of  all  thea- 

ters with  a  view  to  removing  risks 
of  fire  and  panic.  Hon.  Dr.  J.  D. 
Monteith,  Provincial  Treasurer,  is  be- 

hind the  drive  and  expects  to  have  all 
of  the  428  houses  in  Ontario  gone 
over  within  the  next  12  months. 
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Dry  Cell  Batteries  for  Projection  Work 
By  W.  B.  SCHULTE* 

A  DRY  cell  battery  is  an  electro- chemical unit  which  produces 

electrical  energy  from  chem- 
ical reactions  which  take  place  within 

itself.  It  cannot  be  recharged  simi- 
larly to  a  storage  battery.  A  dry 

cell  consists  of  a  zinc  container  into 

which  is  packed  a  carbon  rod  sur- 
rounded by  an  oxygen-carrying  com- 
pound, a  manganese  dioxide  ore, 

called  a  depolarizer.  This  depolarizer 
tends  to  maintain  the  current  at  a 
maximum  value  and  aids  the  cell  to 
recuperate  and  quickly  recover  its 
normal  condition  after  periods  of 
work.  The  open  circuit  voltage  of  a 
dry  cell  is  about  1%  volts,  irrespec- 

tive of  its  size.  The  momentary  cur- 
rent that  a  dry  cell  can  fill  depends 

upon  its  resistance,  and  ranges  from 
5  amperes  for  this  very  small  cell, 
the  size  of  a  thumb,  to  as  much  as  50 
amperes  for  the  large  2% -inch  by 
6-inch  size  which  is  used  on  door 

bells,  or  as  the  radio  "A"  battery. 
The  electrical  capacity  of  a  cell  is 

more  than  proportional  to  its  size. 
The  larger  the  cell  the  greater  the 
ampere-hour  capacity;  likewise  the 
cost  increases  with  size,  but  not  at  as 
rapid  a  rate.  Where  high  voltages 
are  necessary  a  number  of  cells  are 
soldered  together  in  series  to  produce 
the  required  value.  If  large  cells  are 
used  the  bulk  will  be  great,  and  the 
electrical  capacity  and  cost  high. 
With  smaller  cells  the  same  voltage 
can  be  obtained  in  a  smaller  volume 
but  with  a  lower  electrical  capacity 
and  smaller  cost.  It  is  impossible 

to  establish  any  rule  by  which  bat- 
tery size  can  be  determined,  as  there 

are  so  many  factors  which  affect  the 
choice.  For  example,  the  space  or 

weight  limitations,  the  current  neces- 
sary and  the  cost  of  installation. 

General   Characteristics 

This  discussion  will  touch  on  some 
of  these  matters;  and  from  the  ex- 

perience of  the  dry  cell  manufac- 
turers, call  attention  to  those  factors 

that  the  motion  picture  engineers 
should  consider  in  choosing  a  dry  cell 
battery  for  their  units. 

The  characteristics  of  dry  cell  bat- 

*  Burgess     Battery     Co.,     N.     Y.       S.M.F.E. 
Trans.     Vol.   XIII,   No.   38. 

Cylindrical   battery   "stick"   with   outer   wrapper   slit   to   show   position   and 
method  of  assembly  of  the  cells 

teries,  most  generally  discussed,  are 
capacity,  shelf-life,  and  recuperation. 

Capacity  is  the  electrical  energy 
that  can  be  obtained  from  a  cell  or 

battery.  It  can  be  measured  as  serv- 
ice hours  or  ampere  hours  when  dis- 

charged under  standard  conditions  to 
a  definite  voltage.  In  comparing  two 
batteries,  therefore,  one  must  be  sure 
that  all  of  the  test  conditions  are 
standard  or  at  least  comparable.  For 
every  size  of  dry  cell  there  is  a  value 
of  current  where  its  capacity  is  the 

greatest. 
Shelf-life  is  that  quality  of  a  dry 

cell  which  permits  it  to  stand  on  a 
shelf  for  a  long  time  without  losing 

an  appreciable  quantity  of  its  elec- 
trical capacity.  In  general  a  large 

cell  has  a  better  shelf-life  than  a 
small  one,  but  it  is  much  affected  by 
the  purity  of  materials  and  the 
methods  of  manufacture. 

Recuperation  is  the  measure  of  the 
ability  which  the  cell  has  to  return 
to  its  previous  state  of  activity  dur- 

ing an  interval  of  rest  following  a 
period  of  work.  As  a  cell  is  dis- 

charged, its  working  voltage  gradually 
lowers.  Periods  of  rest  allow  this 
voltage  to  regain  a  large  portion  of 
the  previous  value.  Naturally  a 
good  recuperation  is  desired  in  a  dry 
cell  battery. Testing 

The  only  way  by  which  the  capacity 
of  a  battery  can  be  measured  is  to 
discharge  it.  This,  of  course,  ruins 
the  battery  for  further  use.  Voltage 
and  amperage  measurements  can  be 
made  on  a  battery,  but  they  must  be 
interpreted  and  weighed  against  the 
values  obtained  from  similar  bat- 

teries of  the  same  manufacture. 
Six-inch  dry  cells,  when  sold  over  the 
counter,    are    usually    flashed    on    a 

Top  view  of  batteries.    Binding  posts 
are    provided    for    indicated    voltage 

taps 

pocket  ammeter  which  merely  indi- 
cates that  the  cell  has  or  has  not  a 

low  resistance.  The  short  circuit  flash 
of  a  cell  is  no  true  measure  of  its 
available  capacity.  To  a  buyer,  or  an 
engineer  who  is  using  the  same  bat- 

teries every  day,  the  flash  may  indi- 
cate a  variation  from  an  average. 

The  voltage  test  is  a  reliable,  prac- 
tical test  that  can  be  made,  but  it 

likewise  must  be  used  with  discretion. 
To  rate  a  battery  by  voltage  it  is 
necessary  to  know  the  number  of  cells 
that  are  contained  in  it  so  that  the 
engineer  can  determine  how  closely 
the  battery  tests  to  the  usual  1% 
volts  per  cell.  Unless  high  resistance 
voltmeters  are  used,  there  will  be  a 
variation  in  indicated  voltage  between 
batteries  of  different  sized  cells,  which 

usually  shows  the  large  and  low  re- 
sistance cells  as  having  a  higher 

voltage. 

In  an  installation  of  two  or  more 

batteries  it  would  always  be  worth- 
while to  make  a  voltage  test  on  each 

battery  at  the  time  of  installation  and 
record  these  data.  At  frequent 
intervals  other  voltage  measurements 
should  be  made  with  the  same  volt- 

meter and  the  voltage  recorded.  By 
keeping  records  of  each  battery  in 
this  manner  the  engineer  or  projec- 

tionist can  easily  tell  if  his  batteries 
are  falling  uniformly.  If  there  is  a 
non-uniformity  of  voltage  drop  with 
respect  to  time,  it  will  indicate  that 
certain  of  the  batteries  are  below 

average  and  should  probably  be  re- 
placed before  the  others. 

The  cut-off  voltage  is  determined, 
of  course,  by  the  chacteristics  of  the 
operating  circuit,  and  the  projection- 

ist can  determine  this  for  his  own  in- 
formation by  making  a  measurement 

of  it  when  the  batteries  are  being  re- 
placed. The  open  circuit  voltage  of 

the  batteries,  when  they  are  replaced, 
might  be  noted,  and  on  subsequent 
battery  installation  this  figure  will 

be  of  help  in  determining  the  con- 
dition of  the  batteries.  It  is  im- 

possible to  say  what  the  open  circuit 
voltage  of  a  usable  battery  will  be, 
but  it  is  generally  higher  than  1% 
volts.  In  other  words,  the  open  cir- 

cuit voltage  range  of  a  "B"  battery, 
between  the  time  it  is  installed,  and 
when  it  is  discarded,  is  only  from  1% 

to  la/4  volts. 
Cut-Off  Voltages 

When  a  cell  is  discharged,  the 
working  voltage  drops  rapidly  at  first. 
Then  it  slows  down  to  a  constant  rate, 
but  as  the  end  is  reached,  it  again 
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drops  rapidly.  In  comparing  the 
capacities  of  cells  it  is  very  impor- 

tant that  the  cut-off  voltages  be  de- 
fined; otherwise  the  capacity  compari- 

sons are  not  equitable. 
Apparatus  that  uses  dry  cells 

should  be  designed  to  operate  on  as 
wide  a  range  of  voltage  as  is  pos- 

sible. The  greatest  battery  efficiency 
is  obtainable  when  the  cut-off  voltage 
is  low,  and  for  this  reason  the 
greatest  battery  economy  is  possible 
at  a  low  cut-off  voltage.  For  ex- 

ample, if  a  45-volt  battery  is  used  on 
equipment  that  becomes  inoperative 
as  the  battery  drops  to  40  volts,  its 
service  life  might  be  75  hours.  If 
the  equipment  can  be  changed  to  work 
at  only  ten  per  cent  lower  voltage, 
or  35  volts,  the  batteries  will  deliver 
260  hours  of  service  or  an  increase 
of  almost  250  per  cent. 

Mechanical  Handling 

If  dry  cell  batteries  are  used  in 
portable  equipment  or  in  places  where 
they  are  suspended  or  held  by  straps, 
certain  suggestions  can  be  made  re- 

garding the  installation. 
Dry  cell  batteries  are  an  assembly 

of  units  in  an  insulating  container, 
and  these  containers  are  subject  to 
size  variation.  For  this  reason  they 
are  not  always  of  the  exact  size  or 
shape,  and  allowance  must  be  made 
for  these  discrepancies.  Too  often, 
equipment  is  designed  around  a  bat- 

tery that  is  not  standard,  and  later, 
much  trouble  results  in  trying  to  get 
batteries  that  will  fit  into  the  places 
allowed  for  them.  Any  battery  manu- 

facturer can  give  the  specifications  of 
sizes  for  standard  batteries  which 
will  usually  accommodate  those  of 
other  manufacture. 

Batteries  must  not  be  strapped  into 
position  under  excessive  pressure. 
While  they  appear  to  be  solid  and 
substantial,  a  continual  pressure 
might  in  time  crack  the  sealing  wax 
or  break  an  electrical  connection  in- 

side of  the  battery.  Metal  straps 
with  sponge  rubber  cushions  make  a 
satisfactory  holding  means  for  bat- 
teries. 

Sometimes    a   bank   of   batteries   is 

desired  in  a  movable  equipment.  If 
possible,  this  should  be  so  designed 
that  the  batteries  can  be  assembled, 
fastened  and  electrically  connected  in 
a  nonconducting  container,  which  in 
turn  is  placed  in  the  movable  equip- 

ment. By  having  the  batteries  in  a 
replaceable  container  of  this  kind  they 
can  be  taken  into  the  laboratory  and 
tested  with  proper  instruments. 
Furthermore,  a  spare  container  with 
batteries  can  be  assembled  at  leisure 
and  quickly  exchanged  for  one  that 
has  been  in  use. 

Temperature 

High  temperatures  result  in  a  dry- 
ing out  of  the  chemicals  in  a  bat- 
tery and  therefore  decreases  its  shelf- 

life.  The  energy  obtainable  from  a 
battery  is  greater  if  the  battery  is 
kept  warm,  because  its  resistance  de- 

creases. Experience  shows,  however, 
that  batteries  should  not  be  stored  or 
used  at  temperatures  much  above 
usual  room  temperatures.  If  the  pro- 

jection room  is  normally  very  warm, 
the  shelf-life  of  the  batteries  in  it  will 
be  shortened. 

The  cold  increases  the  resistance 
of  batteries  and  lowers  the  flash.  Dry 
cell  batteries  have  been  used  in  Arctic 
and  Antarctic  conditions  where  they 
were  insulated  by  heat  insulators  and 
found  to  work  satisfactorily.  Unless 
the  current  drain  from  them  is  high, 
the  normal  cold  temperatures  that 
would  be  experienced  in  sound  pro- 

jection would  have  no  influence  on 
them.  If  dry  cell  batteries  are  used 
in  motor  trucks,  and  should  stand  at 
freezing  temperatures  for  several 
days  at  a  stretch,  it  is  expected  that 
they  would  not  operate  as  efficiently 
as  if  the  trucks  were  housed  in  a 
warm  garage  during  rest  periods. 

Insulation 

Because  of  the  high  voltages  that 
are  sometimes  used,  dry  cell  batteries 
should  be  mounted  in  insulated 
cabinets.  This  will  prevent  set  cur- 

rents from  flowing  through  the  con- 
tainers of  the  batteries  and  producing 

voltage  fluctuations  and  perhaps 
noise.      Batteries    should    be    spaced 
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with  air  insulation  between  them 
whenever  possible,  and  if  not  in  an 
insulated  cabinet,  they  should  be 
mounted  on  strips  of  paraffined  card- 

board or  wood  to  allow  some  circula- 
tion of  air  around  them.  Moisture 

or  steam  should  be  avoided.  Where 

they  are  used  out  of  doors  and  sub- 
ject to  temperature  changes,  the  con- 

nection should  be  made  so  that  if 
there  is  any  precipitation  of  moisture 
on  the  surface  of  the  batteries,  it 
will  not  cause  a  circuit  between 
terminals. 

High   Voltage   Batteries 

Eight  or  ten  years  ago  attempts 
were  made  to  use  high  voltage  bat- 

teries on  the  "B"  circuit  of  broad- 
cast receivers.  They  were  not  suc- 

cessful, with  the  result  that  radio 
engineers  standardized  on  a  45-volt 
unit  which  contained  thirty  dry  cells. 
Receivers  and  vacuum  tubes  were  de- 

signed to  use  these  batteries  or 
multiples  thereof,  such  as  90  or  135 
volts. 

Photoelectric  cells  require  higher 
voltages  and  photo  engineers  began 

combining  units  of  45-volt  "B"  bat- teries to  supply  their  high  voltage 
cells.  As  the  currents  that  these 

cells  draw  are  small,  the  smallest  "B" batteries  could  be  used.  Battery 
makers  thought  they  had  gained 
enough  information  during  the  past 
years  to  enable  them  to  assemble  a 
satisfactory  higher  voltage  unit  of 
small  dry  cells.  This  was  done;  but 
it  was  felt  that  there  was  a  danger 

in  calling  such  a  high  voltage  bat- 
tery a  "B"  battery,  and  they  were 

therefore  termed  "Potential"  or  "PL" batteries.  These  batteries,  as  they 
contain  the  smallest  sizes  of  dry  cells, 
should  be  considered  as  being  a  source 

of  potential  rather  than  as  a  gen- 
erator of  current.  In  exceptional 

cases,  medium  currents  can  be  drawn 
from  them,  but  it  should  always  be 
under  5  mils. 

These  batteries  have  been  used  in  a 

number  of  places  in  the  motion  pic- 
ture field,  because  perhaps  of  their 

comparatively  light  weight  and  con- venience. 

The  cells  are  cylindrical  cells  that 
have  been  double  tested  after  aging. 

They  are  assembled  in  tubes  of  in- 
sulating paper  and  soldered  together 

in  series.  To  minimize  current  losses 

between  adjacent  cells,  the  connec- 
tions are  made  to  give  the  smallest 

voltage  between  them  and  a  spacing 
of  air  insulation.  As  long  as  the 
batteries  are  kept  dry  and  there  is 
no  moisture  in  them  at  the  start, 
the  air  spacings  between  sticks  gives 
the  best  possible  electrical  insulation. 

These  single-unit,  high  potential 
batteries  are  convenient  for  use  in 
portable  amplifier  units,  especially 
with  condenser  microphones.  For 

portable  recorders,  where  compact- 
ness and  a  minimum  of  electrical  con- 

nections are  desired,  they  will  sup- 

ply the  various  high  voltages. 
In  film  sound  projecting  equip- 

ment,, standard  45-volt  large  size  "B" 
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batteries  are  being  made  use  of,  be- 
cause the  current  drains  are  compara- 
tively high.  These  batteries,  further- 
more, are  easily  obtainable  at  reason- 

able prices;  as  they  are  not  moved 
after  installation,  there  is  not  much 
danger  from  the  many  connections 
necessary  to  wire  them  into  the  cir- 
cuits. 

On  truck  recorders  the  battery  re- 
quirements are  varied.  Potential  bat- 

teries can  be  used  provided  the  cur- 
rent drain  is  not  too  high.  At 

present,  the  tendency  has  been  toward 

the  use  of  a  number  of  45-volt  "B" 
battery  units,  but  these  have  their 
objections  because  the  connections  be- 

tween  them   may   work  loose. 

Horizontal  Cylindrical  Rear  Shutter 
SINCE  the  advent  more  than  a  year 

and  a  half  ago  of  the  Motiograph 
Model  H  mechanism  with  its  hori- 

zontal cylindrical  type  of  rear  shutter, 
and  in  view  of  the  fact  that  since  then 
other  manufacturers  have  adopted 
the  idea  of  locating  the  mechanism 
shutter  between  the  light  source  and 
the  film,  much  controversy  has  arisen 

regarding  the  merits  of  "between  the 
light  source  and  the  film"  location  and 
many  requests  have  been  made  for 
data  published  some  time  ago  on  the 
horizontal  cylindrical  shutter  of  the 

Model  "H"  mechanism,  the  first  to 
recognize  and  offer  to  the  trade  the 
now  unquestionable  and  proven  merit 
of  this  type  of  shutter. 

Primarily,  the  Motiograph  shutter 
was  designed  for  the  important  func- 

tion of  eliminating  the  heat  from  the 
film.  Heat  on  the  film  was  fast  be- 

coming a  serious  problem.  Constant 
demands  for  more  light  on  the  screen 
brought  out  more  powerful  illumi- 
nants  including  high  intensity  reflect- 

ing arcs,  adding  more  heat  on  the 
film  along  with  the  increase  in  light. 
With  the  increased  heat  on  the  film 
came  the  attendant  difficulties  of 
warped  and  buckled  film  which  caused 
still  further  difficulties  in  connection 
with  the  reproduction  of  sound  from 
the  film. 

Three    Distinct    Purposes 

The  rear  shutter  on  the  Motiograph 
Model  "H"  mechanism  is  different 
from  all  other  types  of  rear  shutters. 
Its  design  represents  the  conclusion 
of  a  long  series  of  experiments  with 
rear  shutters  of  every  type  in  an  en- 

deavor to  obtain  a  type  which  would 
function  best  to  attain  three  distinct 

purposes:  To  eliminate  most  effi- 
ciently the  greatest  possible  amount 

of  heat  from  the  film;  to  provide  a 
means  of  cooling  the  metal  parts  of 
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the  projector  adjacent  to  the  film 
aperture,  and  to  provide  as  well,  if 
possible,  an  increase  in  screen  illumi- 

nation over  the  former  type  of  shut- 
ter in  front  of  the  lens. 

The  final  selection  as  a  result  of 

these  experiments  was  the  now  well- 
known  horizontal  cylindrical  shutter 
as  pictured  in  Fig.  1.  The  shutter  is 
positioned  between  the  light  source 
and  film  being  mounted  in  a  cast 
aluminum  housing  and  rotating  on 
ball  bearings.  Its  action  in  intercept- 

ing the  light  beam  and  incidentally 
the  heat  was  found  by  actual  test  to 
eliminate  62%  per  cent  of  the  heat 
from  the  film.  In  this  test,  tempera- 

tures were  recorded  with  approved 
electric  recording  instruments  of 
actual  heat  at  the  film  position. 

First,  tests  were  conducted  to  de- 
termine the  amount  of  heat  on  the 

film  with  a  mechanism  using  the  old 
type  front  shutter.  Then  with  the 
same  illuminant  operated  at  exactly 
the  same  amperage  the  test  was  con- 

ducted with  the  Model  "H"  mechanism 
with  the  horizontal  cylindrical  shutter. 
It  is  interesting  to  note  that  a  small 
variation  in  heat  on  the  film  was 
recorded  at  different  speeds  with  the 
horizontal  shutter  positioned  between 
the  light  source  and  film,  whereas  the 
heat  on  the  film  with  the  old  type 
front  shutter  was,  of  course,  constant 
at  all  speeds.  The  result  of  the  tests 
showed  heat  on  the  film  with  the  old 
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type  shutter  at  1,486  degrees  whereas 
the  average  taken  of  the  different 
readings  at  different  speeds  showed 
the  horizontal  shutter  reduced  the 
heat  on  the  film  to  922  degrees  less, 

or  564  degrees,  as  against  1,486  de- 
grees, or  62%  per  cent. 

Aperture   and  Film   Heat 
This  efficiency  in  eliminating  the 

heat  from  the  film  is  due  to  the  action 
of  the  two  vanes  or  blades  of  the 
horizontal  shutter  which  are  so 
arranged  that  the  light  beam  is  cut  off 
in  a  horizontal  plane  from  top  and 
bottom  simultaneously  during  the  full 
film  movement  period,  and  again  dur- 

ing what  might  be  termed  the  flicker 
interception  at  that  period  when  the 
film  is  stationary  before  the  aperture. 
Thus  it  will  be  seen  that  the  heat  from 
the  beam  is  prevented  from  reaching 
the  film  during  the  entire  period  of 
film  movement  and  again  during  a 
portion  of  the  time  while  the  film  is 
at  rest.  It  being  allowed  to  reach 
the  film  only  at  two  short  intervals, 
once  when  the  film  has  come  to  a 
complete  stop  before  the  aperture  and 
again  after  the  flicker  interception 
and  until  the  film  starts  in  motion 

again. 
The  second  purpose  of  reducing  the 

heat  of  the  metal  parts  of  the  pro- 
jector adjacent  to  and  including  the 

aperture  is  accomplished  by  a  unique 
construction  of  the  horizontal  shutter 
itself    and    the    construction    of    its 
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housing.  It  is  well  to  remember  that 
there  is  a  distinct  difference  between 

the  terms  "heat  at  the  aperture"  and 
"heat  on  the  film."  By  "heat  at  the 
aperture"  is  meant  the  heat  on  the 
aperture  plate  itself  and  the  adjacent 

metal  parts  whereas  "heat  on  the 
film"  is  the  actual  heat  applied  to 
the  film. 

Reference  to  Fig.  2  will  show  that 
the  design  of  the  rotating  shutter  is 
such  that  its  ends  are  angled  similar 
to  the  blades  of  a  fan  but  each  end 
of  a  different  pitch;  in  addition  are 
shown  air  disseminating  vanes,  all  of 
which  are  designed  to  function  in  con- 

nection with  the  shutter  housing  to 
provide  a  forced  air  circulation  for 
cooling  of  the  aperture  and  the  ad- 

jacent metal  parts. 
Forced  Air  Circulation 

This  forced  air  circulation  does  not 
blow  air  on  the  film  since  any  such 
air  blown  on  the  film  would  be  drawn 
through  the  heated  light  beam;  it  has, 
in  fact,  an  exact  opposite  effect.  The 
shutter  housing  is  attached  to  the 
film  gate  in  a  manner  to  provide  air 
ports  between  it  and  the  film  gate. 
In  the  film  gate  itself  are  other  air 

ports.     The  construction  of  the  hori- 
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Figure  2 

zontal  shutter  with  its  fan  ends  and 

air  disseminators  in  conjunction  with 
its  housing  operates  in  a  manner 

similar  to  the  familiar  "squirrel 
cage"  ventilating  fans.  A  forced  cur- 

rent of  air  is  established  which 

draws  cool  air  through  the  ports  in 
the  film  gate  and  between  the  film 
gate  and  shutter  housing  in  such  a 
manner  as  to  draw  cool  air  over  and 
away  from  the  film,  and  over  the 
aperture  and  its  adjacent  metal 

parts — a  manner  which  efficiently 
cools  this  portion  of  the  mechanism. 

Its  efficiency  is  at  once  apparent  on 
comparing  the  temperatures  obtained 
after  a  test  in  which  a  mechanism 

with  the  old  type  front  shutter  was 
subjected  to  the  heat  of  the  light 
beam  for  a  period  of  thirty  minutes. 
At  the  conclusion  of  the  test  the  heat 

adjacent  to  the  aperture  registered 
270  degrees.  The  same  test  repeated 

with  a  Model  "H"  mechanism  with 
horizontal  shutter  in  operation  regis- 

tered a  temperature  of  only  100  de- 
grees— only  slightly  more  than  room 

temperature.  In  addition  to  the 

cooling  effect,  this  method  of  air  cir- 
culation tends  to  draw  away  from  the 

film  any  dust  or  dirt  in  suspension  in 
the  air. 

Increased   Screen  Illumination 

The  third  purpose,  to  provide  an 
increase  in  screen  illumination,  is 

achieved  also  through  the  unique  de- 
sign made  possible  through  the  hori- 

zontal cylindrical  formation  of  the 
rotating  shutter. 

Rotating  on  a  horizontal  axis  it  is 

possible  to  arrange  two  vanes  of  cir- 
cular formation  so  arranged  that  one 

intercepts  the  light  beam  from  top 
toward  the  center  while  the  other  vane 

simultaneously  intercepts  the  light 
beam  from  the  bottom  toward  the 

center.  This  action  is  clearly  illus- 
trated in  Fig.  3.  Reference  to  the 

illustration  will  also  clearly  show  why 
this  is  a  much  more  efficient  cut-off 
than  that  of  the  front  or  disc  type 
shutter  which  in  action  cuts  off  only 
in  one  direction  either  diagonally  or 
nearly  so  across  the  long  dimension 
of  the  picture  or  aperture.  This  is 
illustrated  in  Fig.  4.  In  effect,  the 
horizontal  cylindrical  shutter  provides 
a  double  cut-off  across  the  narrow 
dimension  of  the  aperture,  a  gain  in 
efficiency  over  the  disc  type  which 

has  only  a  single  cut-off. 
In  addition  to  the  efficiency  already 

gained  by  reason  of  the  double  cut-off, 
the  horizontal  cylindrical  shutter 
made  possible  a  more  efficient  design 
of  shutter  blade  proportions.  In  most 
old  type  rotating  disc  shutters  of  the 
two     blade     construction,     the     area 

represented  by  the  shutter  blades  is 
approximately  60  per  cent  and  the 
light  openings  40  per  cent.  In  other 
words  the  shutter  cuts  off  about  60 

per  cent  of  the  light,  allowing  40  per 
cent  to  reach  the  screen. 

In  the  horizontal  cylindrical  shut- 
ter the  blade  dimensions  are  such  as 

to  provide  45  per  cent  blade  area  with 
55  per  cent  light  opening.  Therefore, 

allowing  only  45  per  cent  of  cut-off 
and  passing  55  per  cent  of  the  light 

to  the  screen — a  gain  of  15  per  cent 
in  screen  illumination.  This  is  clearly 
illustrated  in  Fig.  5. 

Figure  6 

The  action  of  the  shutter  resulting 

in  a  quicker  cut-off  of  the  light  beam 
together  with  the  two  blades,  one 
cutting  off  near  the  film  and  the  other 
at  a  point  further  from  the  focal 
plane,  provides  a  blending  or  diffusing 
effect  during  the  cut-off  and  flicker 
interception.  A  highly  desirable 
quality  which  insures  a  smoothness 
of  operation  resulting  in  flickerless 
projection  at  normal  projection  speed. 

The  horizontal  cylindrical  shutter 
housing  functions  also  as  an  eye 
shield,  an  observation  glass  of  special 
color  providing  clear  view  of  the  light 
spot  without  eye  strain  is  conveniently 
positioned  in  the  top  of  the  housing. 

An  interesting  innovation  is  the  built- 
in  dowser,  built  in  as  a  part  of  the 
housing  and  operating  directly  in 
back  of  the  shutter.  Its  position  is 
such  that  it  cuts  off  the  light  beam 
before  it  reaches  the  shutter  blades. 

Provision    is    made    for    manually 

setting  the  shutter  in  a  very  simple 
manner.  Only  one  screw  is  loosened, 
the  shutter  turned  so  that  the  edge 
of  the  top  vane  is  in  line  with  the 
darts  plainly  visible  in  the  center  at 
each  side  of  the  rectangular  opening 

shown  in  Fig.  1.  The  intermittent 
movement  at  the  position  just  ready 

to  start  the  film  in  motion.  Tighten- 
ing the  screw  completes  the  opera- 

tion. Setting  the  shutter  to  fine 
limits  when  the  mechanism  is  in 

operation  is  equally  simple.  The 
small  lever  shown  at  the  left  of  the 
shutter  drive  shaft  bearing  in  Fig.  1 
is  loosened  when  the  shutter  may  be 
adjusted  as  desired  by  the  adjusting 
knob  conveniently  located  at  the  right 
below  the  dowser  handle  as  seen  also 
in  Fig.  1. 

Aside  from  the  horizontal  cylin- 

drical shutter  feature,  the  Model  "H" 
mechanism  provides  many  other  re- 

finements and  improvements.  The 
built-in  threading  and  framing  lamp 
has  always  been  an  original  feature 
with  Motiograph  DeLuxe  mechanisms. 
When  equipped  for  sound,  the 

mechanism  may  be  provided  with 
either  of  the  aperture  plates  and 
sound  film  masks  as  illustrated  in 

Fig.  6.  One  of  these  providing  the 
standard  aperture  with  mask  cover- 

ing the  sound  track  only.  The  other 
having  the  standard  aperture  and 
mask  for  showing  sound  film  to  pro- 

portionate picture  size.  Either  of  the 
masks  are  readily  interchangeable 
with  each  other  or  with  the  regular 
silent  film  masks.  A  simple  lever 
operates  the  mask  portion  swinging 
it  in  or  out  of  position  in  an  instant. 

Also  when  used  for  sound  projection 
the  mechanism  may  be  provided  with 
a  special  lens  mount  so  designed  for 
rapid  exchange  of  lenses  when  it  is 
desired  to  project  sound  film  pictures 
to  the  same  screen  size  as  silent 

pictures.  Included  with  the  lens 
mount  are  lens  holders  which  are  at- 

tached directly  to  the  lenses  used. 
Focus  and  screen  registration  being 

pre-set  with  adjustment  provided  in 
the  lens  holders.  Sideways  displace- 

ment of  the  screen  image  is  auto- 
matically taken  care  of  by  merely  ex- 
changing the  lenses.  Thus,  mistakes 

are  avoided  through  neglect  to  move 
shifting  levers  or  other  adjustments. 
The  lens  holders  will  accommodate 

any  of  the  standard  lenses  now 
available. 
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Types  of  Couplings  Used  for  Sound  Picture 

Amplifiers By  J.  George  Uzmann 

WITH  the  advent  of  soun
d  pic- 

tures the  projectionist  was 
called  upon  to  operate  a  rela- 

tively complex  piece  of  radio  or  sig- 
nal communication  apparatus  in  addi- 

tion to  his  projection  equipment.  It 
soon  became  apparent  that  in  order 
to  be  considered  a  good  operator  of 

this  type  of  apparatus,  it  meant  ob- 
taining a  complete  knowledge  of  the 

operation  of  the  various  sound  com- 
ponents. It  is  the  object  of  this  paper 

not  to  again  describe  the  essential 
units  of  modern  equipment,  but  rather 

to  go  into  the  non-technical  details  of 
the  several  types  of  audio  frequency 
amplifier  coupling  systems.  This  is 
important  because  it  must  be  remem- 

bered that  a  vacuum  tube  is  generally 

considered  to  be  the  heart  of  the  sys- 
tem, and,  of  course,  the  method  of 

coupling  one  tube  or  stage  to  another 
proves  it  to  be  equally  essential  that 
a  full  appreciation  of  the  problem  be 
realized  by  the  progressive  projec- 
tionist. 

Three  Types  of  Coupling 

It  will  generally  be  found  that  in 
sound  picture  work  three  essential 
types  of  amplifier  coupling  mediums 
are  employed  singularly  or  in  combi- 

nation in  the  several  group  amplifiers. 
By  the  coupling  medium  is  meant  (1) 
a  transformer  or  other  impedance, 
such  as  (2)  an  iron-cored  choke  coil 
or  (3)  a  resistance.  Each  of  these 
three  units  make  up  an  impedance, 
which  in  turn  must  be  of  a  valuo  suf- 

ficient to  form  a  "tube  load"  or  "im- 
pedance ratio"  so  that  the  signal  is 

efficiently  amplified  and  transferred 
into  a  following  amplifier  tube. 

It  is  all  quite  true  that  almost  any 
form  of  coupling  medium,  regardless 
of  its  nicety  of  design,  will  invariably 
transfer  signal  or  sound  energy  from 
tube  to  tube.  However,  in  sound  pic- 

ture work  we  are  interested  not  only 
in   obtaining   a   maximum   energy   or 

sound  transfer  between  tube  stages, 
but  what  is  most  important  is  that 
the  sound  quality  or  fidelity  of  repro- 

duction remains  very  nearly  unaltered 
throughout  the  system.  The  latter 
characteristic  is  therefore  a  major 
consideration  and  this,  of  course, 
means  that  fidelity  of  reproduction, 
regardless  of  low  operating  efficiency, 
must  first  be  satisfied,  and  a  loss  in 
volume,  such  as  is  the  case  with  a 
resistance  type  of  coupling  can  readily 
be  compensated  for  by  an  additional 
stage  of  amplification. 

As  briefly  mentioned  before,  three 
types  of  coupling  mediums  are  ordi- 

narily employed  in  sound  projection 
amplifier  systems: 

(1)  Resistance — Capacity. 
(2)  Choke  coil — Capacity. 
(3)  Transformer. 

Resistance    and    Choke    Coil    Couplings 

In  order  to  cite  a  practical  case,  let 

us  glance  at  the  circuit  wiring  dia- 
gram, Fig.  1,  which  shows  a  schematic 

view  of  a  standard  Western  Electric 

type  41-A  amplifier.  Between  the  sec- 
ond and  third  239-A  vacuum  tubes 

there  will  be  noted  a  network  made 
up  of  a  resistor  going  into  the  plate 
circuit  of  the  second  tube. 

The  value  of  such  a  plate  or  load  re- 
sistance is  ordinarily  from  three  to 

five  times  the  internal  tube  plate  re- 
sistance. Of  course,  the  ratio  could 

be  smaller,  but  modern  amplifier 
theory  shows  that  for  ratios  smaller 
than  three  to  five,  the  amplification 
per  stage  falls  to  a  low  value.  Again, 
depending  upon  the  type  of  tubes  em- 

ployed, low  valued  plate  resistors  re- 
sult in  a  loss  of  tone  quality. 

In  so-called  choke  coil  type  cou- 
plings an  iron-cored  choke  coil  replaces 

the  plate  resistor.  There  is  little  to 
choose  from  between  the  two  methods 

of  coupling,  excepting  the  direct  cur- 
rent resistance  of  the  copper  coil 

winding  is,  of  course,  much  lower  than 

Schematic  of  Western  Electric 
41-A  amplifier 

is  the  case  for  a  pure  resistance,  and 
therefore  one  does  not  experience  a 

large  "voltage  drop"  or  loss.  How- 
ever, this  characteristic  is  no  longer 

important  because  modern  rectifiers 
produce  sufficiently  high  voltages  to 
more  than  offset  the  loss. 

On  the  other  hand,  a  somewhat 
higher  degree  of  amplification  can  be 
obtained  from  a  choke  coupling  than 
from  a  resistance  type,  but  a  draw- 

back is  found  in  that  unless  such  a 
choke  is  very  carefully  designed,  the 
quality  of  reproduction  may  suffer. 
In  other  words,  the  reactance  and  re- 

sulting impedance  of  any  type  of  cop- 
per coil  winding  goes  through  large 

changes  due  to  tonal  frequency. 

Resistance  Type  Preferable 

For  such  reasons  we  find  that  the 

Western  Electric  type  41-A  amplifier 
judiciously  resorts  to  a  resistance 
type  of  coupling  within  the  several 
stages,  particularly  at  the  low  volume 
end  of  the  system  where  it  is  most 
important  to  maintain  the  highest  de- 

gree of  tone  quality,  because  any  inac- 
curacy at  this  point  must,  of  course, 

result  in  added  amplification  and, 
finally,  distortion  being  transferred 
from  the  loudspeaker  system. 

But  to  go  back  to  the  coupling,  it  is 
evident  that  before  the  signal  reaches 
a  succeeding  tube  it  is  forced  to  pass 

through  a  "blocking  or  coupling  con- 
denser." The  latter  serves  a  dual 

purpose:  (1)  to  keep  the  high  direct 
"B"  or  plate  voltage  off  the  grid  of 
the  following  tube,  and  (2)  the  con- 

denser must  be  of  such  order  as  to 

freely  pass  all  audio  frequencies  or 
tones  within  the  useful  range  of  the 

amplifier. 
Finally,  a  high  value  "grid  leak" resistor  is  seen  to  connect  between  the 

grid  of  the  third  tube  of  Fig.  1  and 
the  12  V.  "C"  or  grid  biasing  voltage. 
Tone  fidelity  depends  largely  upon  the 
electrical  values  of  (1)  the  coupling 
condensers  and  (2)  the  grid  leak. 

Transformer    Coupling 

This  type  of  coupling  in  many  ways 
possesses  electrical  characteristics  not 
found  in  either  resistance  or  choke 

coil  varieties.  For  example,  trans- 
formers result  in  better  operation 

where  the  overall  power  or  amplifica- 
tion becomes  large,  but  due  to  their 

construction,  the  turn  ratio  existing 
between  the  primary  and  secondary 
windings  can  be  so  developed  as  to 
produce  finally  a  voltage  or  power 
step-up  or  down.  In  fact,  the  trans- 

former proves  a  most  flexible  medium 
or  tool  in  the  hands  of  signal  engi- 
neers. 

In  other  words,  if  we  are  dealing 
with  an  intermediate  amplifier  stage 
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Fig.  2.     Schematic  of  Western  Electric  42-A  ampliler 

tube,  theory  shows  these  devices  to  be 

voltage  operated  and  therefore  the 

larger  the  signal  voltage  impressed  on 
the  tube  grid,  then  the  larger  will  be 

the  change  in  plate  current.  For  such 

reason,  in  the  case  of  both  resistance 
and  choke  coil  couplings,  one  can 

never  get  a  voltage  amplification 
ratio  larger  than  1  to  1  (in  practice 
it  is  generally  much  less  than  unity)  ; 

nevertheless,  high  quality  transform- 
ers are  capable  in  themselves  of  im- 

pressing signal  ratios  from  3  or  4  to  1 

upon  the  grid  of  a  succeeding  tube. 

This  is  a  most  important  characteris- 
tic of  transformers,  but,  of  course,  it 

requires  a  complete  understanding  of 
the  problem  so  that  tonal  quality  is 
not  unduly  sacrificed  when  gaining 
amplification. 
Audio  transformers  can  also  be 

built  so  that  instead  of  producing  a 
maximum  voltage  output,  as  just 
shown,  maximum  current  or  power 
becomes  equally  attainable.  This  is  a 

requirement  for  the  case  of  the  out- 
put transformers  used  for  feeding  our 

loudspeakers.  Loudspeakers        are 
power  operated  devices  and  simply  one 
form  of  reciprocating  motor  mechan- 

ism. In  this  case  we  have  a  complete 
reversal  in  transformer  characteris- 

tics over  where  such  a  unit  is  em- 
ployed as  a  coupling  medium  within 

the  intermediate  amplifier  system. 

Push-Pull  Amplification 

Now  let  us  glance  at  Fig.  2, 
which  shows  the  schematic  circuits  of 
a  standard  Western  Electric  type 
42-A  power  amplifier.  Here  we  note, 

apart  from  the  plate  and  filament  sup- 
ply system,  that  the  amplifier  consists 

essentially  of  a  so-called  push-pull 
system,  whose  output  power  is  fed 
through  a  step-down  transformer  of 
proper  impedance  ratio  so  as  to  finally 
supply  maximum  undistorted  sound 
energy  to  a  series  of  loudspeakers. 
Incidentally,  type  43-A  amplifiers, 
which  are  used  only  for  large  theatre 

work,  embody  essentially  the  same  cir- 
cuit arrangements,  except  that  50- 

watt  power  tubes  replace  the  5-watt 
types  found  in  42-A  amplifiers. 

Looking  at  Fig.  1  we  see  how  a 

step-up  type  of  transformer  employ- 
ing a  single  secondary  winding  is  con- 

nected up  between  the  faders  and  the 
amplifier  input.  Now,  in  Fig.  2  the 
input  transformer  of  the  42-A  ampli- 

fier is  of  a  different  type,  since  the 
secondary  winding  employs  a  mid-tap 
connection  for  push-pull  stage  opera- tion. 

The  technical  phrase  "push-pull" 
apparently  is  a  sort  of  a  stumbling 
block  for  many  projectionists,  and  a 
few  words  describing  the  operation  of 
this  type  of  amplifier  will  not  be 
amiss. 

Analysis  and  theory  of  such  a  tube 
stage  circuit  shows  that  if  we  evenly 
divide  an  impedance — say,  the  trans- 

former secondary — then  the  induced 
voltage  within  the  winding  will  uni- 

formly divide  itself  into  two  parts: 
thus  if  40  volts  are  generated  across 

the  outside  windings,  then  20  volts 
will  be  impressed  upon  each  tube. 
Now,  since  each  tube  is  in  a  different 
or  separate  electrical  circuit,  the  volt- 

age on  one  branch  will  be  increasing 
at  a  given  instant  while  at  the  same 
time  it  will  be  decreasing  in  the  oppo- 

site branch.  Much  the  same  order  is 
followed  with  reference  to  the  output 
circuits  of  the  two  tubes  and  it  is 
from  this  basic  principle  that  the 

phrase  "push-pull"  was  coined. 

Push-Pull    Operation 

Now,  the  effect  of  this  mode  of 
operation  is  severalfold.  For  ex- 

ample, if  the  maximum  signal  which 
can  be  placed  on  the  grid  of  a  given 
type  of  tube  is,  say,  25  volts,  it  is 
quite  evident  that  a  40-volt  signal 
would  cause  maximum  distortion. 

However,  through  push-pull  operation 
this  problem  is  easily  solved.  Again, 
the  power  output  of  such  a  circuit  is 
approximately  double  that  of  a  single 
tube;  and  where  still  further  power 
may  be  required,  as  is  frequently  the 
case,  then  two  such  amplifier  systems 
such  as  the  42-A  models  can  be  con- 

nected in  parallel. 

A  further  important  characteristic 
of  the  push-pull  scheme  is  found  in 

the  fact  that  where  so-called  "phase 
distortion"  exists  due  to  the  use  of 
several  inductances  placed  in  tube 
plate  circuits,  a  peculiar  phenomenon 
results  in  that  the  signal  wave  shape 
becomes  distorted.  Such  distortion  de- 

velops harmonics,  which  are  tones  not 
found  in  the  original  signals.  How- 

ever, a  push-pull  stage  in  itself  will 
not  develop  such  a  type  of  distortion 
and  this  again  shows  the  wisdom  of 
modern  practice. 

It  is  hoped  that  in  this  non-tech- 
nical paper  a  number  of  essential  fea- 
tures have  been  explained  concerning 

the  theory  and  operation  of  modern 
forms  of  audio  frequency  coupling  de- 

vices found  in  the  majority  of  pres- 
ent-day sound  picture  equipment,  and 

that  the  projectionist  will  have  a  bet- 
ter understanding  of  that  part  of  his 

operating  equipment. 

Courses      in      Illumination 

Offered  by  Westinghouse 
Approximately  6,000  students  have 

been  enrolled  and  are  now  taking  the 

correspondence  course  in  General  Il- 
lumination being  conducted  by  the 

Westinghouse  Lighting  Institute, 
Grand  Central  Palace,  New  York 
City,  which  has  been  made  available, 
without  cost,  to  those  interested  in 
lighting. 

Representing  what  is  probably  the 
largest  attempt  ever  made  for  mass 
education  in  one  subject  by  an  indus- 

trial concern,  the  course,  covering 

every  phase  of  illuminating  engineer- 
ing, has  been  established  to  qualify 

all  those  in  the  fundamentals  of  good 

lighting  practice  and  the  modern  de- 
velopments of  the  art. 

The    course    contemplates    the    col- 

lection of  essential  information  from 

many  sources,  condensing  and  pre- 
senting it  in  logical  sequence.  It  per- 

mits an  absorption  of  illuminating 

engineering  that  would  otherwise  re- 
quire the  study  of  limitless  volumes, 

often  beyond  the  convenience  of  most 
lay  students.  The  course  consists  of 
nine  assignments,  each  covering  a 
specific  phase  of  illumination.  These 
divisions  embrace: 

1.  Light  Sources. 
2.  Units  of  Light  Measurement  and Photometry. 

3.  Principles   of   Light   Control    and 

Equipment. 4.  Interior  Lighting  Calculations. 
5.  Commercial  Lighting. 
6.  Display  Lighting. 
7.  Industrial  Lighting. 
8.  Floodlighting. 
9.  Street  Lighting. 
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Barrows  Heads  Projection  Advisory  Council 

THAD  BARROWS,  President 
 of 

Local  Union  182  of  Boston, 
Mass.,  was  elected  President 

of  Projection  Advisory  Council  at  the 
annual  meeting  of  the  organization 
held  in  Town  Hall,  New  York  City, 
on  March  24th  last.  Mr.  Barrows, 
long  active  in  all  movements  to  bet- 

ter projection,  was  declared  unani- 
mously elected  when  the  support  of 

opposing  candidates  dwindled  away  to 
nothing  just  prior  to  the  casting  of 
ballots.  Mr.  Barrows  succeeds  Lester 

B.  Isaac,  first  President  of  the  Coun- 
cil, who  was  forced  to  resign  his  of- 
fice due  to  pressure  of  Loew  Thea- 

tres' business  for  whom  he  is  Super- 
visor of  Projection. 

Other  officers  elected  were  Sidney 
Burton,  Metropolitan  Studios,  1st 
Vice-President;  Lawrence  J.  Katz, 
Harrisburg,  Pa.,  2nd  Vice-President; 
Harry  Rubin,  New  York,  Treasurer; 
and  Laurence  Jones,  New  York,  Sec- 

retary. On  the  Board  of  Directors 
are  Jesse  J.  Hopkins,  New  York, 
chairman;  Joseph  Clayton,  Lester  W. 
Bowen,  Edward  Keller,  Charles  F. 
Eichhorn,  Victor  Armand,  W.  C. 
Ricks,  William  S.  Roberts,  Otto 
Kafka,  Rudolph  Miehling,  P.  A. 
McGuire  and  Lester  B.  Isaac. 

Membership   Drive 

Following  the  election  of  officers,  the 
March  24th  meeting  was  given  over 
to  a  discussion  of  ways  and  means  of 
expanding  the  scope  of  the  Council. 
A  concerted  drive  for  new  member- 

ship is  already  under  way  under  the 
direction  of  regional  vice-presidents, 
who,  together  with  heads  of  commit- 

tees, are  listed  elsewhere  in  this  sec- 
tion. 

Plans  for  an  increased  membership 
are  now  being  laid  under  the  direc- 

tion of  President  Barrows,  who  will 
take  an  active  part  in  assisting  the 
regional  vice-presidents.  The  active 
cooperation  of  every  Local  Union  in 
the  work  of  the  Council  will  be  solic- 

ited to  the  end  that  every  Local 
Union  may  be  represented  in  the 
Council  by  at  least  two  men,  if  100 
per  cent  membership  of  all  men  on 
the  roster  is  not  possible.  Manufac- 

turers' in  the  industry  will  be  asked 
to  help  the  Council  by  becoming  mem- 

bers and  cooperating  by  means  of  sup- 
plying technical  data  for  papers 

which  are  to  be  prepared  under 
Council  auspices. 

President  Barrows  has  announced 
that  he  has  already  secured  the  active 
cooperation  of  a  score  of  manufac- 

turers who  have  proffered  every  pos- 
sible bit  of  help.  It  is  planned  to 

name  a  man  to  establish  and  main- 
tain contact  with  equipment  manu- 

facturers. 

Preliminary  reports  and  the  formu- 
lation of  definite  plans  for  future  ac- 

tivities will  be  the  business  of  the 
next  Council  meeting  which  will  be 
held  in  New  York  City  on  April  26th 

with  President  Barrows  and  other  of- 
ficers in  attendance. 

Committee   Chairmen 

Committee  heads  named  by  Presi- 
dent Barrows  recently  are  as  follows: 

Ways  and  Means — James  J.  Finn, 
New  York. 

Safety — George     C.     Edwards,     New 
York. 

Projection   Room   Planning  — ■  M.    D. 
O'Brien,  New  York. 
Sound — R.  H.   McCulloch,  Los  Ange- 
les. 

Effects — Harry  Rubin,  New  York. 
Law — Hirsch  E.  Stein,  New  York. 
Awards — Thomas  A.  Reed,  Washing- 
ton. 

Resolutions  —  Benjamin    Stern,   New 
York. 

Public  Relations  —  Harry  Sherman, 
New   York. 

Thad.    C.    Barrows 

Finance — Otto  Kafka,  New  York. 
History — Will  C.  Smith,  New  York. 
Publications — P.    A.    McGuire,    New 
York. 

Theatre  Managers — Charles  E.  Lewis, 
New  York. 

Publicity — James  R.  Cameron,  Brook- 

lyn. At  the  first  annual  meeting  of  the 
Council  the  following  regional  vice- 
presidents  were  elected: 

Charles  F.  Eichhorn,  vice-president 
Local  306,  New  York,  New  York; 

Roger  McKelvey,  business  agent  Lo- 
cal 171,  Pittsburgh,  Middle  Atlantic 

States;  Theodore  H.  Eckerson,  busi- 
ness agent  Local  150,  Los  Angeles, 

California;  Arthur  Gray,  Lancaster 
Theatre,  Boston,  New  England; 

Frank  Sutton,  Loew's,  Norfolk,  Va., 
the  South;  Victor  A.  Welman,  secre- 

tary Local  160,  Cleveland,  the  Middle 
West;  Chauncey  L.  Greene,  Hennepin 
Theatre,  Minneapolis,  the  Northwest; 
C.  A.  Dentelbeck,  president  Local  170, 
Toronto,  and  Canadian  supervisor  of 
projection  for  Paramount,  Canada. 

In  a  statement  issued  recently  by 
Council  officers,  the  work  of  the  or- 

ganization during  the  past  year  and 
its  aims  during  the  coming  year  were 
set  forth  as  follows: 

Appeal   by   Officers 
We  have  accepted  office  in  the  Pro- 

jection Advisory  Council  with  the 
confidence  that  it  deserves  the  sup- 

port of  all  projectionists  and  the  en- 
tire motion  picture  industry.  We 

have  closely  followed  its  activities 
since  it  was  formed  and  are  aware 

that  it  has  a  splendid  record  of  ac- 
complishment. In  spite  of  the  fact 

that  the  Council  is  barely  a  year  old 
and  that  it  has  been  severely  handi- 

capped in  many  ways,  it  has  achieved 
a  splendid  international  reputation. 
There  must  be  some  good  reasons  for 
this. 

The  Council  set  out  to  do  certain 

things,  which  seemed  to  need  atten- 
tion and  has  by  no  means  succeeded 

in  doing  all  it  planned  to  do  and 
would  like  to  do.  We  have  however, 
carefully  investigated  the  work  done, 
have  ample  evidence  that  a  fine  start 
has  been  made,  that  the  work  should 

go  on  vigorously  and  we  are  deter- 
mined to  do  our  part  to  build  up  the 

organization. 
"Projection  A  Specialized  Art" 

created  a  new  viewpoint  regarding 
the  work  of  the  projectionist.  The 
contention  of  this  paper  was  that  the 
projectionist  must  be  more  than  a 
technician  and  must  have  an  artistic 
side  developed  through  a  practical 
knowledge  of  the  show  business,  in 
order  to  properly  do  his  work. 

Distribute  70,000  Reports 

The  report  of  the  Projection  Room 
Planning  Committee  also  attracted 
much  attention  and  through  its  pub- 

lication in  various  magazines,  over 
70,000  copies  have  been  printed  and 
distributed.  Other  articles  have  ap- 

peared in  the  trade  magazines,  which 
call  attention  to  the  importance  of 
the  work  of  the  projectionist  and 
create  a  better  understanding  be- 

tween the  management  and  projec- 
tion departments.  The  Safety  Com- 

mittee has  a  big  job  and  results  come 
slowly,  but  the  work  is  going  on  and 
eventually  a  valuable  report  will  be 
submitted  by  this  committee. 
We  have  ample,  tangible  and  prac- 

tical evidence  of  the  results  secured 
through  the  work  of  the  Projection 
Advisory  Council.  We  have  the  writ- 

ten approval  of  some  of  the  best- 
known  men  in  the  industry  and  the 
official  endorsement  of  a  number  oi 
important  locals.  We  can  give  our 
own  time  to  this  work,  but  we  must 
depend  upon  our  members  and 
friends  to  give  financial  aid.  Every 
man  connected  with  the  active  man- 

agement of  the  Projection  Advisory 
Council  has  his  own  work  to  do  that 
keeps  him  busy.    The  introduction  of 
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sound  has  made  heavy  work  for  all  of 
us,  but  we  are  willing  to  make  some 
sacrifice  if  we  can  get  a  little  help 
from  others. 

We  ask  you  to  demonstrate  your 
confidence  by  giving  to  us  the  only 
assistance  most  of  the  members  can 
give.  We  are  your  representatives, 
and  through  you  work  and  respon- 

sibility is  delegated  to  carry  on  the 
organization.  We  promise  you  to  seri- 

ously take  up  our  duties  and  respon- 
sibilities and  trust  that  you  will  give 

us  your  support. 
We  ask  you  to  study  the  plans  and 

purposes  of  the  Council  and  we  want 
you  to  make  suggestions.  With  your 
assistance  and  confidence  something 
worth  while  will  be  achieved. 

(Signed)  :  Thad.  C.  Barrows,  Presi- 
dent; Jesse  J.  Hopkins,  Chairman, 

Board  of  Directors;  Harry  Rubin, 
Treasurer;  Otto  Kafka,  Chairman, 
Finance  Committee;  Laurence  Jones, 
Secretary. 

Barrow's  Long  Experience 
Thad.  C.  Barrows,  the  newly  elected 

President  of  the  Projection  Advisory 
Council,  began  his  career  in  the 
motion  picture  field  with  the  Howard 
Moving  Picture  Company  of  Boston  in 
1906.  He  received  his  license  to 
operate  a  motion  picture  machine  in 
Massachusetts  in  1907  and  in  1910 
helped  to  organize  and  secure  charter 

from  the  I.  A.  T.  S.  E.  for  Boston 
Local  182.  He  has  held  practically 
every  office  in  Local  182,  including 
financial  and  corresponding  secretary, 
member  of  the  executive  board  and 
treasurer.  For  the  past  fourteen 
years  he  has  been  elected  President 
of  Local  182,  without  opposition. 
From  1914  to  1930  he  worked  as  chief 
projectionist  of  the  Park  Theatre, 
Boston,  and  when  Publix  opened  the 

Metropolitan  in  Boston,  the  first  Pub- 
lix New  England  deluxe  theatre,  he 

was  made  Supervisor  of  Projection 
and  now  holds  that  position. 
Thad.  C.  Barrows  has  attended 

many  conventions  of  the  I.  A.  and 
will  be  present  at  the  coming  conven- 

tion in  Los  Angeles.  He  is  a  member 
of  the  Society  of  Motion  Picture  En- 

gineers and  American  Projection 
Society  and  takes  a  keen  interest  in 
all  activities  for  the  betterment  of 
his  own  craft  and  the  motion  picture 
industry. 

It  is  worth  noting  that  although 
Barrows  has  been  so  closely  asso- 

ciated with  the  development  and 
management  of  the  Boston  Local,  he 
has  always  retained  the  confidence 
and  strong  friendship  of  the  managers 
of  theatres  with  which  he  has  been 

connected.  It  is  this  ability  to  under- 
stand the  problem  of  all  branches  of 

the  industry  which  makes  him  par- 
ticularly fitted  to  be  President  of  the 

Projection    Advisory    Council. 

Auditorium  Acoustics 
By  Dr.  Vern  O.  Knudsenf 

Associate  Professor  of  Physics,  University  of  California 

THE  securing  of  satisfactory 
acoustics  in  an  enclosed  space  is 

a  straightforward  engineering  prob- 
lem. If  it  is  worked  out  in  accord- 

ance with  the  known  facts  of  archi- 
tectural acoustics,  the  outcome  is  de- 

terminable and  can  be  made  to  meet 
the  most  exacting  requirements. 

There  is  no  warrant  for  the  super- 
stition, or  belief,  still  held  by  many 

that  the  acoustical  qualities  of  an  in- 
terior cannot  be  known  until  the 

structure  is  completed.  It  is  true  that 
difficulties  may  arise  during  the  de- 

sign or  construction  of  a  building,  be- 
cause of  the  limitations  imposed  by 

good  acoustical  design,  but  there  are 
devices  and  materials  the  proper  use 
of  which  will  overcome  the  difficulties 

and  secure  entirely  satisfactory  re- 
sults. 

General   Considerations 

We  shall  first  consider  the  limited 
problem  of  the  hearing  of  speech  in 
auditoriums.  This  is  not  only  one  of 
the  most  important  aspects  of  archi- 

tectural acoustics,  but  it  is  a  problem 
which  I  wish  to  discuss  in  some  detail 
because  it  will  illustrate  the  value  of 
scientific  research  in  solving  a  specific 
problem  in  acoustical  design. 

t  Abstracts  from  a  paper  included  in  the  Tech- 
nical Digest  of  the  Academy  of  M.  P.  Arts  & 

Sciences. 

Perhaps  the  most  important  single 
factor  which  affects  the  acoustic 

qualities  of  an  enclosed  space  is  re- 
verberation. When  sound  is  generated 

in  an  enclosure  it  is  reflected  back  and 
forth  by  the  boundaries  until  the 
sound  energy  is  all  converted  into 
heat.  The  persistence  of  sound  in  a 
room  after  the  source  of  the  sound 

has  been  stopped  is  called  reverbera- 
tion. The  time  of  reverberation  is  a 

measure  of  the  time  required  for  a 
sound  to  die  away  to  one-millionth  of 
its  initial  intensity;  that  is,  the  time 
required  for  the  sound  to  be  reduced 
in  loudness  to  60  db. 

Calculating    Reverberation 

Ordinarily  the  time  of  reverberation 
is  referred  to  a  tone  of  512  d.  v.,  al- 

though it  is  necessary  to  know  the 
time  of  reverberation  for  tones  of  all 

pitch  used  in  speech  and  music,  name- 
ly from  about  50  d.  v.  to  5000  d.  v. 

If  the  time  of  reverberation  in  an  en- 
closed space  is  long,  say  several 

seconds,  the  successive  sounds  of 
speech  or  music  remain  audible  so 
long  that  they  overlap  and  confuse. 
The  method  of  calculating  and  con- 

trolling the  reverberation  in  rooms 
has  been  largely  worked  out  by  W.  C. 
Sabine. 

Ever  since  the  monumental  work  of 
W.   C.   Sabine  on  reverberation  there 

has  been  a  growing  tendency,  especial- 
ly in  America,  to  rate  the  acoustic 

quality  of  an  auditorium  almost  solely 
in  terms  of  its  time  of  reverberation. 
It  is  true  that  reverberation  (which 
determines  the  rate  of  growth  and 
decay  of  sound  in  a  room)  has  been, 
and  yet  is,  the  most  important  factor 
in  determining  the  acoustic  properties 
of  a  room.  However,  reverberation 
is  not  the  only  factor  affecting  the 
acoustic  properties  of  an  enclosure. 
Thus,  the  size  and  shape  of  the  room, 
and  the  presence  of  extraneous  noise, 
all  contribute  to  the  resulting  acoustic 
merit  of  a  room. 

It  is  not  a  simple  matter  to  give  a 
quantitative  rating  to  a  room  which  is 
to  be  used  for  music,  since  so  much 
depends  upon  the  musical  taste  and 
disposition  of  the  listeners.  It  is, 
however,  a  relatively  simple  matter  to 
give  a  quantitative  rating  to  a  room 
which  is  to  be  used  for  speaking,  since 
our  primary  concern  is  how  well  we 
hear  the  spoken  words  of  the  speaker. 
The  most  feasible  scheme  for  such  a 
rating  is  probably  the  one  used  by 
telephone  engineers  for  testing 
speech-transmission  over  telephone 
equipment,  which  goes  by  the  name  of 
"articulation  tests." 

The  "percentage  articulation"  in 
any  room  signifies  what  percentage  of 

typical  speech-sounds  can  be  heard 
correctly  by  an  average  listener  in 
that  room.  A  speaker  calls  out 
typical  monosyllablic  speech-sounds, 
in  groups  of  three,  at  the  rate  of  two 
syllables  in  two  seconds. 

Observers  stationed  in  representa- 
tive positions  in  the  room  write  down 

what  they  think  they  hear.  If,  on 
the  average,  they  hear  correctly  four- 
fifths  of  the  total  number  of  called 

speech-sounds,  the  articulation  for 
this  room  is  rated  at  eighty  per  cent. 
It  would  seem  that  such  a  scheme  as 
this  offers  a  satisfactory  means  for 
rating  the  acoustic  quality  of  a  room 
which  is  to  be  used  primarily  for 
speaking. 

It  is  obvious  that  the  percentage 
articulation  in  an  auditorium  will  de- 

pend upon  (1)  the  size  of  the  room, 
(2)  the  reverberation  characteristics 
of  the  room,  (3)  the  amount  of  dis- 

turbing noise  in  the  room,  and  (4) 
the  shape  of  the  room.  It  is  apparent 
that,  for  speaking  purposes  only,  the 
ideal  auditorium  is  a  small  room  free 
from  all  noise,  and  bounded  by  per- 

fectly absorbing  surfaces.  In  such  a 
room  the  listener  will  be  near  the 

speaker  and  therefore  the  speaker's voice  will  be  heard  with  adequate 
loudness.  Further,  there  will  be  no 
interfering  noise,  reverberation  or 
delay  reflections. 

Perfect    Articulation    Impossible 

Actual  tests  conducted  in  a  quiet 
open  place  have  indicated  that  with 
average  speakers  and  listeners  the 
articulation  in  such  a  room  will  be 

about  ninety-six  per  cent.  This  figure 
represents  the  highest  attainable 
acoustic  quality  for  speech  reception 
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Wide  Film  Optical  Problems 

By  Wilbur  R.  Rayton 

Scientific  Bureau,  Bausch  &  Lomb  Optical  Co. 

IN  view  of  the  present  activity  in 
the  wide  film  field  it  is  interesting 

to  hark  back  and  note  the  discussion 
of  wide  film  optical  problems  by  Mr. 
Wilbur  R.  Rayton  in  a  paper  which 
he  read  before  the  fall  meeting  of  the 
S.  M.  P.  E.  last  year.  Mr.  Rayton 
cites  some  of  the  optical  problems 
which  were  overcome  in  the  develop- 

ment of  an  optical  system  for  wide 
film.     His  remarks  follow: 

The  employment  of  film  wider  than 
the  standard  35  mm.  seems  imminent 
in  the  immediate  future.  No  one  can 
say  whether  we  will  have  to  deal  with 
one  size  or  several  but,  however  that 
question  may  be  settled  the  difficulties 
encountered  in  designing  adequate 
optical  systems  are  of  the  same  kind 
in  all  cases  but  differ  in  degree  with 
the  variations  in  width  of  film  and 
size  of  projected  image. 

Sound    Hurried    Development 
One  of  the  reasons  that  is  impelling 

the  industry  to  adopt  a  wider  film  is 
the  loss  of  area  on  the  film  formerly 
available  for  pictures,  which  is  now 
given  over  to  sound  track.  The  ad- 

dition of  speech  and  music  is  also 
leading  to  a  demand  for  a  larger  pic- 

ture on  the  screen  commensurate  with 
the  necessary  volume  of  sound.  The 
present  screen  is  not  only  too  small 
but  the  action  lacks  scope  due  to  the 
necessity  of  crowding  the  action  into 
a  small  space  in  order  to  obtain 
figures  of  sufficient  size. 

To  meet  the  situation  it  is  neces- 
sary to  project  a  picture  in  which 

the  figures  remain  of  a  sufficiently 
large  size  but  which  include  more  of 
them.  This  means,  obviously,  a  wider 
included  angular  field  of  view  and  a 
larger  projected  picture. 

To  accomplish  this  two  methods  of 
attack  occur  at  once.     One  is  to  alter 

Auditorium    Acoustics 
(Continued  from  preceding  page) 

in  a  room.  A  rating  of  one  hundred 
per  cent,  that  is  perfect  articulation, 
can  never  be  attained.  A  few  of  the 
consonantal  sounds  are  sometimes 
mistaken  even  under  ideal  hearing 
conditions.  We  are  ordinarily  un- 

aware of  this  when  we  listen  to  speech 
because  the  connotation  of  the  articu- 

lated words  facilitates  the  correct 
interpretations  of  those  words  whicn 
are  not  heard  distinctly. 

Even  when  the  speech  articulation 
is  as  low  as  seventy-five  per  cent  the 
hearing  will  be  regarded  as  accept- 

able. An  articulation  of  ninety-six 
per  cent  is,  for  all  practical  purposes, 
about  perfect,  and  therefore  there 
seems  to  be  no  necessity  for  attempt- 

ing to  improve  this  limited  ideal,  al- 
though it  could  be  done  by  altering 

slightly  the  pronunciation,  or  even 
■emphasis,  of  some  of  the  soft  con- 

sonantal sounds. 

the  aperture  now  in  use  by  reducing 
the  height  and  to  magnify  the  image 
in  projection  to  the  necessary  size 
by  the  use  of  projection  lenses  of 
shorter  focal  lengths.  The  other 
method  is  to  increase  the  size  of  the 
picture  on  the  screen  by  increasing 
the  area  of  the  picture  on  the  film 
thus  making  it  unnecessary  to  in- 

crease the  magnification  in  projection. 

Illumination   Data 
.  .  .  After  the  pictures  have  been 

taken  the  problem  of  illumination  in 
projection  has  to  be  met.  It  is  ob- 

vious that  if  the  same  amount  of 

light  which  passes  through  the  aper- 
ture of  the  film  gate  in  an  ordinary 

projector  be  spread  over  a  screen 
area  twice  as  large  the  illumination 
of  the  screen  image  will  be  only  half 

as  great.  One  obvious  means  of  in- 
creasing the  illumination  is  to  in- 

crease the  diameter  of  the  condensers 

to  obtain  a  greater  angle  of  con- 
vergence. We  found  it  possible  to 

obtain  a  marked  increase  in  angle 
with  condensers  of  6-inch  diameter 
with  aspheric  surfaces,  of  course. 
A  substantial  increase  in  illumination 
resulted. 

Some  additional  illumination,  how- 
ever, is  possible  by  using  an  astig- 

matic   condenser,     one     whose    focal 

An  Australian  Friend 

We  present  herewith  a  likeness  of 
Mr.  S.  L.  Robinson,  who  is  the  repre- 

sentative of  Motion  Picture  Projec- 
tionist in  Australia.  While  the  land 

of  the  kangaroo  may  be  far  removed 
from  these  grand  and  glorious 
United  States, 

we  are  in- 
formed by  Mr. 

Robinson  that 

project  ion technique 

compares  fa- vorably with 
the  best  pro- 

duced in  Amer- 
ica. Most  of 

the  projection 
equipment  in 

Australia  is  of  S-   L-   Robinson American  manufacture,  and  Mr. 
Robinson  states  that  exhibitors  in  the 
Antipodes  are  as  alive  to  the  fact  that 

"Better  projection  pays"  as  are  their 
American  colleagues.  We  hope 
shortly  to  present  in  these  columns 
several  pictures  of  Australian  theatre 
projection  rooms  which  will  prove 
interesting  as  a  comparison  between 
equipments  there  and  here. 

Mr.  Robinson  is  at  the  service  of 
Australian  projectionists  and  all 
those  interested  in  projection  at  3o 
Prince  Edward  Ave.,  McKinnon, 
S.  E.  14,  Melbourne,  Australia. 

length  in  one  meridian  is  shorter 
than  its  focal  length  in  the  other 
principal  meridian.  A  preliminary 
investigation  subject  to  possible  cor- 

rection indicates  a  gain  of  something 
like  25  per  cent  obtainable  in  this 
manner. 

If,  now,  the  arc  be  run  at  some- 
thing like  150  amperes  with  con- 

densers as  described  above,  a  satis- 
factory illumination  will  be  found 

possible.  It  still  remains  a  question 
as  to  just  what  degree  of  illumination 
will  be  required.  It  is  possible  that 
the  relatively  enormous  picture  on  the 
screen  may  prove  more  satisfactory 
at  a  level  of  brightness  lower  than 
we  have  been  accustomed  to  in  the 
smaller  picture.  Certainly,  a  pro- 

jected picture  of,  say  23  x  46  feet  illu- 
minated as  brightly  as  some  of  the 

news  reels  we  see  might  be  expected 
to  raise  the  general  illumination  of 
the   theater   to    an   undesirable   level. 

New  Lenses 

For  the  projection  of  the  pictures 
ordinary  projection  lenses  are  entirely 
out  of  the  question  except  in  the 
longest  focal  lengths  because  of  ob- 

jectionable curvatures  of  field.  It 
happened  that  I  had  been  working 
on  an  improved  form  of  lens  for  the 
shorter  focal  lengths  for  the  projec- 

tion of  ordinary  film  when  the  de- 
mand came  for  lenses  to  project  the 

large  pictures.  The  design  had  pro- 
gressed to  the  point  where  it  was 

possible  to  offer  lenses  of  4-inch 
equivalent  focal  length  and  of  a  speed 
of  F/2.2  which  projected  a  picture 
23  x  46  mm.  with  complete  satis- 

faction. Since  then  it  has  been  found 

entirely  possible  with  lenses  of  3-inch 
focal  length.  These  lenses  are,  of 
course,  anastigmats. 

Canadian     Bill     Provides     For 
Examination  and  Grading 

ALL  projectionists  in  the  Dominion of  Canada  will  have  to  appear 
before  a  government  board  shortly 
after  June  1st  next  for  an  examina- 

tion as  to  their  fitness  to  work  as  a 
motion  picture  projectionist,  under 
the  terms  of  a  bill  which  was  intro- 

duced and  passed  recently  in  the 
House.  The  introduction  of  the  bill 
was  a  complete  surprise  to  Canadian 
projectionists,  as  there  had  been  no 
untoward  incident  which  might  have 
prompted  its  introduction. 

Oppose  Administrative  Features 

As  first  drafted  this  bill  was  par- 
ticularly obnoxious  to  Canadian  pro- 

jectionists for  the  reason  that  the 
second  section  provided  that  any  in- 

spector should  have  full  power  to 
cancel,  suspended  or  revoke  any  pro- 

jectionist license  "at  his  discretion." 
This  particular  section,  with  its  im- 

plied arbitrary  power,  drew  the  fire 
of  all  Local  Unions,  and  so  strong 
was  the  opposition  marshalled  by 
them  against  this  provision  that  it 
was  replaced  by  another  which  vests 
similar  powers  in  an  appeal  board 
which    will    be    comprised    of    an    in- 
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spector,  a  projectionist,  and  an  ex- 
hibitor. 

Projectionist  opposition  was  cent- 
ered on  the  administrative  features 

of  the  bill.  Section  2  granted  to  any 
inspector  the  power  of  picking  up  a 

man's  ticket  for  one,  two  or  three 
weeks,  at  his  discretion,  which  proc- 

ess would  mean  the  loss  of  about 
$200  to  men  in  the  larger  cities. 
Smoking  and  reading  in  the  projec- 

tion room  are  recognized  by  all  Local 
Unions  as  serious  infractions  of  the 

rules,  and  local  penalties  are  pro- 
vided. In  case  of  a  fire  from  any 

cause,  however,  the  inspector  was  ex- 

pected to  pick  up  a  man's  license  im- 
mediately. Under  this  procedure  a 

man  would  be  considered  guilty  as 
soon  as  the  fire  occurred,  and  there 
would  be  no  appeal  from  the  decision 
of  the  inspector  who  would  be  con- 

stituted as  judge  and  jury. 
Canadian  projectionists  express  no 

great  concern  on  the  point  of  the 
forthcoming  examinations,  as  they 
are  confident  of  making  a  good  show- 

ing. Gradings  will  be  made  on  the 
basis  of  the  mark  attained  in  the  ex- 

amination.— H.  N.  Elliott,  Toronto, 
Canada. 

Transformer  Information 
By  A.   C.   Schroeder 

A.  P.  S.  No.  7 

TRANSFORMERS  are  made  in  a 
great  variety  of  types  and  sizes, 

and  are  used  for  many  different  pur- 
poses. There  are  only  a  few  things 

that  all  transformers  have  in  com- 
mon, namely,  at  least  one  primary 

and  one  secondary  winding,  and  a 
magnetic  field  linking  the  two  or  more 
windings. 

In  an  auto-transformer  the  primary 

and  secondary  are  part  of  the  same 
winding.  There  are  certain  trans- 

formers that  do  not  use  copper  for 
the  windings,  but  use  a  resistance 
wire  instead.  These  are  used  only 
for  special  purposes. 

Windings  are  not  always  of  round 
wire,  but  are  very  often  made  of  flat 
copper  strips.  This  conserves  space 
and  makes  the  transformer  more 
compact.  In  the  largest  sizes,  which 
are  required  to  carry  heavy  currents, 
two  or  more  strips  are  sometimes 
wound  side  by  side,  or  one  on  top  of 
the  other.  This,  in  effect,  is  nearly 
the  same  as  two  or  more  similar 
windings  connected  in  parallel. 

Winding  Insulation 
Insulation  on  the  windings  varies, 

being  cotton,  silk,  enamel,  and  cotton 
tape.  The  cotton  tape  is  used  when 
the  windings  are  flat  strips.  Silk  and 
enamel  are  used  only  on  the  smaller 
transformers. 

In  large  transformers  steps  have  to 
be  taken  to  keep  the  temperature 
down.  In  such  cases  the  windings  are 
so  arranged  that  there  are  spaces  left 
in  which  the  cooling  medium  can 
circulate.  The  core  also  has  spaces 
in  it,  which  help  to  cool  the  entire 
transformer.  Either  air  or  oil  is  used 

for  the  cooling.  On  very  high  volt- 
age circuits  oil  is  used  exclusively,  as 

this  also  helps  to  insulate  the  wind- 
ings, being  much  better  in  this  respect 

than  air  is. 

Types  of  Cores 
Not  all  transformers  have  an  iron 

core.  Nearly  all  radio  frequency 
transformers  have  only  air  in  which 
the  magnetic  flux  circulates.  In  other 
types  the  core  varies  from  iron  and 
steel,  which  is  the  most  used,  to  per- 

malloy, which  is  used  in  a  few  types 

of  audio  frequency  transformers. 
Permalloy  has  only  a  limited  use  as  a 
core  material  due  to  the  fact  that  it 
saturates  at  very  low  flux  densities. 
It  is  composed  of  about  85  per  cent 
nickel  and  has  extremely  high  per- meability. 

The  cores  of  transformers  are 
made  in  many  different  shapes.  In 
nearly  all  cases  it  is  continuous;  that 
is,  of  such  a  shape  that  the  magnetic 
flux  has  an  unbroken  path  of  iron  to 
traverse.  This  reduces  the  magnetic 
reluctance,  which  can  be  compared  to 
resistance  when  dealing  with  electric 
currents.  It  is  for  this  same  reason 
that  the  core  is  made  as  short  as 
possible.  The  limiting  factor  being 
the  fact  that  the  length  of  the  wind- 

ings is  greatly  increased  by  making 
the  cross  section  of  the  core  unduly 
large,  and  when  the  length  of  the 
windings  is  greatly  increased  the  LR 
losses  (losses  caused  by  the  resistance 
of  the  windings),  become  greater 
than  the  saving  which  results  from  a 
large  core.  There  is  one  point  which 
slightly  offsets  this  bad  feature,  that 
is  a  transformer  with  a  large  core 
does  not  require  as  many  ampere 
turns  as  one  with  a  smaller  core, 
other   things   being  equal. 

"Citizenship"  Bill  Dies 
The  New  York  State  Legislature 

adjourned  recently  without  taking  any 

action  on  a  so-called  "Citizenship"  bill 
which,  if  passed,  would  require  that 
every  motion  picture  projectionist 
holding  a  license  in  New  York  State 
would  have  to  be  a  citizen  of  the 
United  States  and  21  years  of  age. 

This  bill,  along  with  several  others 
which  were  aimed  directly  at  the  pro- 

jectionist, died  in  committee. 
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General  view  of  banquet  hall  at  3rd  annual  dinner  dance  of  L  ocal  Union  650   of  Westchester  County,  N.  Y. 
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New  Sensitive  Relay 

ANEW  sensitive  relay  for  use  in 
conjunction  with  photo  electric 

cells  has  been  perfected  recently  by 
the  G-M  Laboratories,  Inc.,  of  Chi- 

cago. Engineers  have  received  this 
new  relay  very  favorably  as  they  find 
it  meets  a  long-felt  want  in  the  con- 

version of  photo  electric  reactions 
into  electrical  impulses,  thus  permit- 

ting the  operation  of  auxiliary  appa- 
ratus. 

G-M  Sensitive  Relay  is  complete  in 
itself,  as  it  embodies  a  very  efficient 
one-stage  amplifier  using  standard 
UX-199  type  tube,  which  makes  pos- 

sible sensitivity  to  as  minute  a  change 
in  light  intensity  as  .005  of  a  lumen. 

Many    Applications 
G-M  Sensitive  Relay  can  be  put  to 

a  multiplicity  of  uses,  in  conjunction 
with  photo  electric  cells,  some  of  them 
being:    the    counting    of    moving    ob- 

G-M  Labs,  amplifier 

jects;  the  grading  of  materials  ac- 
cording to  color;  the  inspection  and 

testing  of  new  and  finished  products; 
and  smoke  control,  and  it  has  many 

applications  in  the  research  labora- 
tory. In  short,  this  G-M  sensitive  re- 

lay, used  with  its  "eye,"  the  photo 
electric  cell,  can  be  made  to  perform 
many  functions  in  industry  now  being 
trusted  to  human  skill  and  judgment. 

The  G-M  Laboratories,  Inc.,  are  the 
manufacturers  of  Visitron  photo 
electric  cells,  which  are  a  recognized 
standard  in  the  sound  motion  picture 
industry,  using  sound-on-film.  Any- 

one interested  in  their  sensitive  relay 
can  be  supplied  with  photo  electric 
cells  as  well.  Full  details  will  be 

sent  promptly  on  request  to  G-M 
Laboratories,  1803  Grace  St.,  Chicago. 

Berger  Triple  Shutter 
One  of  the  latest  developments  is 

a  triple  shutter  for  motion  picture 
projectors  which  is  being  distributed 
by  Globe  Reliance  Corp.,  Minneapolis. 
This   shutter   delivers   from   25   to   50 

Berger  triple  shutter 

per  cent  more  light  on  the  screen,  ac- 
cording to  its  sponsors,  and  gives  bet- 

ter depth  and  clarity  to  the  picture. 
It  is  also  claimed  that  this  shutter 
practically  eliminates  flicker  and 
consequent  eye  strain.  Sound  pictures 
demand  more  illumination  which  re- 

sults in  increased  heat  on  the  film, 

but  this  new  shutter  is  said  to  accom- 
plish a  substantial  heat  reduction. 

The  apparatus  consists  of  three 
distinct  shutters  with  two  or  three 
fans  each,  the  fans  having  convex 
edges  which  meet,  cover,  and  uncover 
with  a  very  minimum  loss  of  light;  a 
three-sided  aluminum  housing  in 
which  is  located  the  three  sprockets, 
run  together  bv  a  fine  high  grade 
chain — all  of  which  are  driven  from 
the  regular  machine  shaft. 

The  saving  in  light  relieves  the  in- 
crease in  voltage  and  consequent  in- 

creased danger  from  heat,  according 
to  its  makers,  and  the  much  brighter 
and  more  distinct  picture  eliminates 
flicker. 

Perfect  Projection 
EXCELLENT  projection  work  in 

connection  with  the  recent 
presentation  of  Grandeur  wide  film  at 
the  Roxy  Theatre  in  New  York  City 
prompted  the  following  commendatory 
letter  from  Grandeur  sponsors  to  S. 
L.  Rothafel  (Roxy).  This  letter, 
which  is  indicative  of  the  good  will 
which  is  being  engendered  these  days 
by  alert  and  progressive  projection 
crews,  follows : 
Dear  Mr.  Rothafel:— 

I  am  writing  this  letter  in  token 
of  our  appreciation  for  the  hearty 
cooperation  which  we  received 
from  your  projection  room  staff 
during  the  installation  and  show- 

ing of  Grandeur. 
Will     you     kindly     extend     our 

thanks    to    your   projectionists   for 
their     whole-hearted     support      in 
helping  us   put  this  show  over. 

L.  W.  Davee,  Fox  Case  Corp. 

Recording  Processes 
A  remarkable  feature  of  the  record- 

ing sound  on  film  system  is  the  num- 
ber of  mutations  (see  accompanying 

illustration),  through  which  the  em- 
bodiment of  the  sound  passes,  to 

emerge  at  length  with  extraordinary 
fidelity.  Thus,  in  the  film  system, 
sound  imparts  mechanical  motion  to 
the  diaphragm  of  a  condenser  trans- 

mitter which  translates  the  motion 
into  a  minute  electric  current.  After 
amplification  the  current  modulates  a 
light,  to  which  film  is  exposed.  The 
resultant  latent  image  is  developed 
chemically  and  permitted  to  modulate 
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Transmutation   of   sound  from  recording 
stage   to    reproducing  stage 

a  light  to  produce  a  positive  print. 
The  developed  positive  modulates  a 

light  in  the  projector,  which  con- 
trols a  minute  electric  current  through 

a  photoelectric  cell. 
After  amplification  the  current 

imparts  mechanical  motion  to  a 
loudspeaker  diaphragm,  which  sets 
the  air  into  a  vibration  closely  ap- 

proximating the  original  sound. 
A  similar  series  of  transformations 

takes  place  in  the  disc  system,  also 
shown  in  the  illustration. 

New    Changeover    Cue 

MANY  projectionists  experience 
difficulty  in  calculating  change- 
over cues,  due  to  the  length  of  blank 

leader  on  the  front  of  each  reel.  In 
ten  projection  rooms  which  I  visited, 
the  projectionists  in  all  but  three 
rooms  ran  down  all  the  black  leader 
immediately  after  threading  the  pro- 

jectors. Most  projectionists  disre- 
gard the  black  leader  because  they  be- 
lieve it  is  placed  on  the  reels  to  allow 

the  machine  to  get  up  to  normal  speed 
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CHANGE  OVER  CLICK 
Diagramamtic  representation  of  new  changeover  cue  operation 

before  changing  over.  There  is,  how- 
ever, another  and  important  reason 

why  this  black  leader  should  be  used 
in  starting  the  projector  for  the 
changeover. 

Very  often  there  are  spoken  words 
immediately  at  the  start  of  a  picture. 
It  naturally  follows  that  if  the  mach- 

ine is  framed  on  the  start  of  the  pic- 
ture, some  of  the  words  are  run  off 

before  the  change  occurs,  and  there- 
fore the  perfect  change  is  one  in 

which  the  projector  is  thoroughly  up 
to  speed,  and  in  which  the  first  scene 
arrives  at  the  aperture,  just  at  the 
cue.  In  this  way  no  action  or  sound 
is  lost  on  either  reel. 
A  method  of  creating  changeover 

cues  has  come  into  use  lately  that  is 

probably  the  simplest  and  most  effi- 
cient system  yet  devised.  It  is 

superior  to  spoken  cues  or  action 
cues  because  it  works  from  the  very 
first  time,  without  any  guesswork.  It 
consists  simply  of  attaching  a  piece 
of  plain  leader  to  the  back  of  the  film 
in  the  form  of  a  splice.  This  piece  of 
film  is  cut  the  width  of  one  perfora- 

tion, as  shown  in  the  illustration.  The 
splice,  in  passing  through  the  mechan- 

ism, produces  an  audible  click.  Two 
of  these  splices  are  attached  at  the 
end  of  each  reel :  the  first  click  gives 
the  signal  to  start  the  following  reel, 
and  the   second   click   is   the  change- 

over cue. 

Easily    Attached 

These  splices  can  be  attached  easily 
by  laying  the  film  on  a  splicing 
machine  and  using  the  pins  that  pass 
through  the  sprocket  holes  to  guide 
the  small  piece  of  film  into  place.  In 
this  way  the  sprocket  holes  of  both 
films  will  register  perfectly. 

Any  projectionist  can  use  this  sys- 
tem by  determining  the  number  of 

feet  of  film  required  to  get  the  projec- 
tors up  to  normal  speed.  The  old- 

type  W.  E.  motors  require  a  difference 
of  about  six  feet.  The  late-type  W. 
E.  apparatus  requires  a  difference  of 
about  three  feet.  In  other  words,  five 
feet  of  film  is  passing  through  the 
machine  that  is  running,  while  the 
other  is  getting  up  to  speed,  using  two 
feet.  This  difference  must  be  added 
between  the  two  clicks. 

To  determine  the  place  to  put  the 
clicks,  first  measure  the  amount  of 
blank  leader  following  the  start  mark 
of  the  next  reel.  For  example:  part 
two  has  fifteen  feet  of  black  film  be- 

tween the  start  mark  and  the  begin- 
ning of  the  first  scene.  Now  measure 

two  feet  from  the  end  of  part  one. 
The  changeover  click  is  attached  here. 
Next,    measure   fifteen   feet   of   film, 

plus  the  pick-up  difference.  Attach 
another  piece  of  film  here  for  the 
starting  click. 
Always  allow  two  feet  after  the 

changeover  click.  This  gives  you  al- 
most two  seconds  to  make  the  change 

after  hearing  the  cue.  The  entire 
process  is  shown  in  the  illustration, 
considering  a  three  foot  pick-up  dif- 

ference. This  difference  will  vary 
with  different  types  of  equipment,  but 
once  you  have  determined  the  number 
of  feet  lost  in  pick-up,  you  will  have 
no  trouble  in  making  a  perfect  change 
with  any  reel. 

P.  E.  Cell  Fire  Hazards 
By  A.  J.   McMASTER 

G-M  Labs.,  Inc. 

I  AM  indeed  glad  to  contribute  my 
views  on  the  very  interesting 

question  posed  by  one  of  your  sub- 
scribers with  regard  to  the  possi- 

bility of  the  photo  electric  cell,  consti- 
tuting a  fire  hazard.  Photo  elec- 

tric cells  of  the  type  used  in  sound 
projection  work  should  be  stored 
in  a  cool,  dry  place.  A  steel  storage 
cabinet  or  steel  spare  parts  case  in 
the  projection  room  would  be  an  ideal 
place  for  the  safe  keeping  of  cells. 

Alkali  metal  photo  electric  cells  must 

not  be  exposed  to  excessive  heat,  since 
high  temperature  causes  rapid  de- 

terioration of  cell  sensitivity.  Such 
cells  offer  no  fire  hazard  unless  the 
glass  bulb  is  broken.  However,  the 
chemical  contents  of  the  cell  oxidizes 
slowly  upon  exposure  to  air,  which 
oxidization  becomes  very  rapid  in  the 
presence  of  moisture  or  water.  This 
rapid  oxidization  is  accompanied  by 
a  generation  of  considerable  heat 
which  is  sufficient  under  certain  con- 

ditions to  produce  a  sputtering  flame 
or  slight  explosion. 

Care  in  Handling 

In  the  care  of  photo  electric  cells  it 
is  therefore  advisable  to  avoid  rough 
handling  because  of  the  possibility  of 
breakage.  If  the  cell  should  be 
broken  it  can  be  placed  in  a  covered 
metal  container  where  it  will  slowly 
oxidize  by  exposure  to  air.  After  a 
few  days  the  remaining  chemical 
compound  is  completely  oxidized  and 
has  no  further  properties  of  ignition. 

Incidentally,  we  are  completing  the 
development  work  on  a  new  type  of 
cell  which  completely  eliminates  any 
possibility  of  such  a  fire  hazard.  The 
new  product  will  also  incorporate 
much  higher  sensitivity,  resulting  in 
lower  noise  level  and  generally  im- 

proved performance. 

Book  Review 

PHOTO  ELECTRIC  CELLS— By 
Norman  R.  Campbell  and  Dorothy 
Ritchie.  209  pages.  6  a;  9  inches. 
Stiff  buckram  binding.  Published  by 
Isaac  Pitman  &  Sons,  2  West  45th 
St.,  New  York.   Price,  $4.50. 

One  of  the  authors  of  this  book, 
Mr.  Campbell,  is  known  to  this  re- 

viewer as  being  a  capable  worker  in 
the  phenomenon  of  photo  electricity, 
especially  so  in  the  matter  of  com- 

mercial adaptation  of  photo  electric 
cells,  thus  any  work  of  his  on  photo 
electricity  may  be  regarded  as 
authoritative.  Photo  Electricity  was 

written  as  a  "laboratory  or  workshop 
tool"  for  those  who  have  occasion  to 
need  an  instrument  for  measuring 
electrical  and  other  physical  phe- 
nomena. 

The  book  is  divided  into  three 

parts:  (1)  Theory  of  Photo  Electric 
Cells,  (2)  Use  of  Photo  Electric 
Cells,  and  (3)  Applications  of  Photo 
Electric  Cells.  These  three  main  di- 

visions are  further  divided,  of  course, 
into  chapters — 16  in  all. 

In  the  opening  chapter  the  authors 

define   the   term   "photo   electric"   as 

"the  emission  of  electrons  under  the 

influence  of  light,"  and  distinguish 
this  phenomenon  from  other  forms  of 
light  sensitive  cells — as,  for  example, 
selenium — in  that  the  latter  is  "photo 
conductive"  (in  which  the  resistance 
of  the  material  changes  upon  being 

subjected  to  light).  The  authors  of 
Photo  Electricity  are  to  be  congratu- 

lated for  this  distinction  between  two 
forms  of  light  sensitive  cells,  since  the 
need  for  so  doing  has  already  been 
made  quite  apparent  in  various 
papers  presented  in  these  columns. 

Photo  Electricity  is  quite  technical, 

by  which  is  meant  that  it  will  un- 
doubtedly have  a  wider  appeal  to 

serious  workers  in  the  art  rather 
than  to  those  who  have  but  a  general 
interest  in  the  subject.  The  subjects 
treated  in  this  book  are  interestingly 
presented  indeed  and  there  is  an 
abundance  of  authoritative  facts 
which  will  command  the  attention  of 
those  who  are  familiar  with  the  art. 
This  book  is  recommended  without 
reservation  to  all  those  who  desire  to 
increase  their  knowledge  of  the  photo 
electric  effect.— SAMUEL  WEIN. 
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Change  of  Body's  Water 
Every  Three  Weeks 

The  water  of  the  human  body  is 
changed  on  the  average  every  three 
weeks,  as  though  the  living  tissues 
were  a  reservoir  kept  fresh  by  a 
stream  continually  flowing  in  and 
out.  Salt  in  the  body  is  changed 
about  every  22  days  but  other  bodily 
materials  are  much  more  permanent. 
So  concludes  Dr.  Edward  F.  Adolph, 
of  the  University  of  Rochester,  in 
calculations  reported  in  the  Quarterly 
Review  of  Biology. 

The  familiar  idea  that  every  liv- 
ing cell  in  the  body  wears  out  and 

is  replaced  by  a  new  one  every  seven 
years  has  no  scientific  support,  for 
some  cells  like  those  of  the  brain  are 
believed  to  last  during  life.  Chemical 
elements  of  the  body  may  be  re- 

garded, however,  as  being  changed 
continually,  new  supplies  entering 
day  by  day  in  food  or  drink  while 
other  quantities  of  the  same  elements 
are  lost  in  bodily  secretions.  Next  to 

water  and  salt,  Dr.  Adolph's  tables 
show  the  element  thus  changed  most 
rapidly  in  the  average  human  body 
to  be  potassium,  an  element  believed 
to  act  as  a  regulator  of  activities  of 
many  kinds  of  living  cells.  The 
average  bodily  turnover  of  potassium 
occurs  in  about  72  days.  Magnesium, 
another  element  believed  to  act  in 
regulating  vital  activities,  is  changed 

every  103  days.  The  body's  supply 
of  nitrogen,  the  fundamental  element 
of  muscles,  is  turned  over  in  an  aver- 

age of  290  days;  while  iron,  essen- 
tial element  of  the  blood,  changes 

about  every  300  days. 
As  might  be  expected,  phosphorus 

and  lime,  essential  elements  in  the 
body's  most  permanent  structures, 
the  bones,  change  less  rapidly  than 
the  others;  about  800  days,  Dr. 
Adolph's  tables  indicate,  for  the 
phosphorus  and  over  2,300  days  for 
the  lime. 

Photo-Electric    Color    Analyses 

The  accuracy  of  blood  and  other 
physiological  analyses,  which  often 
depends  upon  the  accuracy  of  color 
observation  on  the  part  of  the  analyst, 
has  been  enhanced  by  the  development 
of  an  artificial  eye  which  can  be  care- 

fully calibrated  in  reference  to  sensi- 
tivity to  different  colors.  George 

Lewis,  Vice  President  of  the  Arcturus 
Radio  Tube  Company,  Newark,  N.  J., 
describes  the  photo-electric  apparatus 
under  development  in  the  laboratories 
of  his  company  as  an  aid  in  such  work. 

Color  Blindness 

"The  human  eye,"  declares  Mr. 
Lewis,  "almost  invariably  suffers  to 
an  extent  from  color  blindness.  Some 
persons  are  more  color  blind  than 
others,  and  most  of  us  will  find  that 

one  eye  sees  objects  at  a  slightly  dif- 
ferent shade  than  the  other.  This  can 

be  noticed  by  looking  at  a  highly 
colored  picture  first  with  one  eye  and 
then  with  the  other.  Color  blindness, 
slight  or  even  acute,  has  little  effect 
upon  our  success  in  life,  if  we  are 
lawyers,  automobile  mechanics  and 
about  seventy-five  per  cent  of  all  pos- 

sible trades  and  professions.  But 
when  it  comes  to  blood  and  other 
physiological  analyses,  where  color  is 
often  a  determir!  r  factor,  an  electric 

eye,  such  as  the  photo-electric  cell, 
which  never  suffers  from  color  blind- 

ness, or  even  retinal  fatigue  (which 
may  affect  even  the  normal  eye),  is  a 
considerable  contribution  to  the  accur- 

acy of  results. 
"The  photo-electric  eye  can  detect 

color  differences  beyond  the  sensitivity 
of  the  best  human  eye,  and  can  relay 
its  decision  to  amplifying  apparatus 
that  will  indicate  the  color  or  varia- 

tion from  a  standard  color  on  a 
printed  form  for  a  permanent  and 

accurate  record." 

Check-Up   on  Mosquitoes 

Part  of  the  Winnipeg,  Canada,  dis- 
trict crop  of  mosquitoes  will  fly  forth 

this  year  arrayed  in  multi-colored 
wings,  and  stingers,  royal  purple  pre- 
dominating. 

Sounds  like  a  fairy  tale,  but  it  is 
true,  vouched  for  by  Dr.  H.  M. 
Speechly,  Chairman  of  the  Winnipeg 
anti-mosquito  campaign. 
A  number  of  mosquitoes  will  be 

placed  behind  a  fine  gauze  screen  and 
sprayed  with  a  solution  of  aniline  dye. 
They  will  be  released  at  various  points 
and  afterward  recaptured.  The  ob- 

ject of  this  is  to  determine  the  dis- 
tance that  Winnipeg  mosquitoes  will 

fly  in  a  given  time.  This  information 
will  mean  extermination  of  the  germ- 
carrying  pests. 

a  few  hundred  up  to  more  than  1,000 feet. 

This  inversion  also  occurs  in  winter, 
and  accounts  sometimes  for  official 
weather  bureau  readings  of  above 
freezing,  when  the  ground  is  covered 
with  frozen  puddles. 

Cement  Finely  Ground 

Cement  is  ground  to  a  fineness 
which  enables  78  per  cent  to  pass 
through  a  silk  screen  which  will  hold 
water. 

Weather  'Stands  on  Head' 
When  hot  nights  come  there  is  some 

comfort  for  persons  compelled  to 
occupy  sleeping  chambers  near  the 
ground.  The  airy  room,  high  above 
the  street,  is  likely  to  be  cooler  much 
of  the  time,  but  there  are  exceptions, 
when  the  coolness  stands  on  its  head. 

The  phenomenon  called  tempera- 
ture "inversion,"  is  described  to  the 

American  Association  for  the  Ad- 
vancement of  Science  by  R.  A.  Dyke 

of  the  New  Orleans  Weather  Bureau. 
This  somersault  of  temperature 

occurs  principally  on  clear  nights 
when  there  is  little  wind,  he  finds. 
The  height  of  these  inversions  is  from 

Sir  William  Crookes's  Light 

Experiments 

SIR  WILLIAM  CROOKES  said  of 
himself  in  1904,  "From  my 

earliest  recollections  I  was  always 
trying  experiments  and  reading  any 
book  of  science  I  could  find.  ...  I 
fitted  up  a  cupboard  as  a  sort  of 
laboratory,  and  caused  much  annoy- 

ance and  trouble  in  the  house  by 
generating  smells  and  destroying 
furniture.  ...  I  was  always  re- 

garded (by  his  family)  as  a  bit  of  a 

fool,  who  would  never  get  on."  But 
he  did  "get  on" — though  he  would 
probably  have  said  he  "got  off  and 
on."     His  fortunes  varied. 

He  entered  the  Royal  College  of 
Chemistry  in  1848,  and  in  1851,  at, 
19,  he  was  senior  assistant  to  its 
head.  In  1855  he  spent  one  year  as 
teacher  of  chemistry  at  the  Chester 
College  of  Science.  Following  his 
marriage  in  1856,  his  income  was 
variously  derived  from  photography, 
editing,  giving  lectures  on  chemistry, 
and  after  money  troubles  galore,  at 
33  he  set  out  to  get  wealthy  by  a 
new  method  of  extracting  gold  and 
silver  from  ore. 
He  made  disinfectants  to  fight 

plagues;  fertilizers  and  deodorants, 
but  always  Crookes  experimented 
fondly  with  light.  He  photographed 
rays  that  the  eye  had  never  seen  be- 

fore, he  discovered  a  metal  .  .  . 
thallium  .  .  .  from  the  unusual 
green  lightline  in  its  spectrum.  He 
took  pictures  of  solar  eclipses,  meas- 

ured the  corona  of  the  sun  and 
studied  the  power  of  repulsion  in 
light  rays,  inventing  the  radiometer 
to  measure  the  force  of  light  radia- 
tions. 

William  Crookes  was  first  to  pro- 
duce a  vacuum  containing  only  one- 

millionth  the  original  amount  of  air. 
Without  the  mercury  air  pump, 
Crookes  could  not  have  done  this 

thing,  which  was  to  lead  to  the  incan- 
descent bulb  and  modern  lighting. 

After  perfecting  the  mercury  air 
pump  so  he  could  get  a  high  vacuum 
in  a  glass  tube,  he  passed  an  elec- 

trical discharge  into  the  tube.  A 
golden-green  glow  was  produced.  By 
enclosing  different  gases  in  tubes, 
Crookes  got  different  luminous 
effects,  and  very  nearly  discovered 
the  X-ray. 

Instead  of  electrifying  a  gas  in  a 

tube,  Edison  simply  passed  the  cur- 
rent through  a  filament  placed  in  a 

bulb  "exhausted  to  a  high  vacuum," 
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and  he  had  a  modified  Crookes  tube 
which  we  call  the  incandescent  lamp. 

Crookes  soon  made  electric  lamps, 
also;  establishing  lamp  works  at 
Battersea,  in  charge  of  his  son. 
Though  he  left  the  industrial  arena 
to  Edison  and  others,  the  jury  of  the 
electrical  exhibition  at  Paris  officially 
stated:  "None  of  them  would  have 
succeeded  but  for  the  extreme  vacua 
which  Mr.  Crookes  has  taught  us  to 

manage." 

Dial  and  Other  Telephones 
According  to  recently  released 

statistics  compiled  up  to  December 
31,  1929,  4,014,000  of  the  15,414,000 
telephones  owned  by  the  Bell  System 
in  the  United  States,  approximately 
26  per  cent,  are  dial  operated.  The 
report  also  shows  the  associated  com- 

panies comprising  the  Bell  System 
operate  a  total  of  6,396  central  offices. 

By  virtue  of  the  transoceanic  radio 
and  other  long  distance  service,  Bell 
System  telephones  can  be  connected 

with  29,500,000  of  the  world's  34,500,- 
000  telephones. 

Artificial  Echoes  Make  Phono- 

graph Sound  Like  Orchestra 
An  illusion  of  being  in  a  great  hall 

listening  to  an  orchestra  or  of  hear- 
ing a  large  band  marching  past  in 

the  open  air  can  be  obtained  from 
ordinary  phonograph  records,  it  is 
claimed  by  the  French  radio  expert, 
M.  P.  Hemardinquer,  by  the  expedient 
of  playing  the  record  with  two 
needles  at  once.  The  two  needles 
cannot  be  inserted  in  a  single  needle 
holder.  Instead,  there  are  two 
holders  and  two  reproducers,  so 
arranged    that    the    sounds    produced 

by  one  are  a  trifle  later  than  those 
from  the  other,  the  second  needle 
following  a  fraction  of  an  inch  behind 
the  first  along  the  groove  of  the 
record.  Modern  electric  phonographs 
make  it  relatively  easy  to  attach  this 
second  reproducer. 

Last  year  an  American  acoustic 
engineer,  Mr.  R.  F.  Norris,  of  the 
C.  F.  Burgess  Laboratories,  demon- 

strated before  the  New  York  Elec- 
trical Society  a  two-needle  phono- 

graph to  simulate  echoes  in  a  hall  or 
building.  M.  Hemardinquer  uses  a 
similar  device  but  with  the  second 
needle  so  closely  behind  the  first  that 
no  interval  is  perceived  and  no  illu- 

sion of  an  actual  echo  is  produced. 
A  very  close  electric  echo,  differently 
produced  but  said  to  create  a  similar 
impression  in  listeners,  is  now  being 
tested  in  London. 

Two  Billions  on  Earth 

The  population  of  the  earth  has 
gone  over  the  2,000,000,000  mark,  ac- 

cording to  estimates  by  the  Inter- 
national Statistical  Institute. 

Asia  has  950,000,000,  Europe  460,- 
000,000,  North  and  South  America 
230,000,000,  Africa  150,000,000  and 
Australia  7,000,000.  Island  regions 
bring  the  aggregate  above  2,000,000,- 
000. 

Figures  issued  in  May,  1927,  on  the 
basis  of  data  prepared  by  the  League 
of  Nations,  gave  a  total  world  popula- 

tion of  1,906,000,000. 

they    have    been    sprayed,    drowned, 
swatted  and  caught  in  traps. 
The  electrical  device  resembles  a 

large  ornamental  lantern,  of  square, 
wide  bottom.  Two  of  its  sides  are 
made  of  fine  Avires,  charged  with  elec- 

tricity to  kill  insects  lighting  on  them 
or  attempting  to  crawl  through. 

Harmless  to  Humans 

Though  fatal  to  many  insects,  the 
current  c?,nnot  be  felt  by  a  person 
placing  his  hand  on  the  wires,  and 
is  not  dangerous  to  human  beings.  It 
is  an  ordinary  house  lamp  current, 
run  through  a  transformer.  The 
lantern  is  made  to  hang  on  trees, 
screen  doors,  or  wherever  insects 

congregate.  It  works  twenty-four 
hours  of  the  day.  In  daylight  bait 
inside  the  lantern  attracts  the  in- 

sects, and  at  night  an  electric  light 
bulb  lures  them. 

'Electric  Chair'  for  Insects 
An  "insect  electric  chair"  has  been 

invented  at  the  Bartlett  Tree  Re- 
search laboratories.  It  is  a  new  de- 

vice   for    killing    insects.     Heretofore 

Reduces  Heart  Flutter 
Palpitating  hearts  the  world  over 

need  palpitate  no  longer  if  the  claims 
of  Dr.  E.  Zuelzer  of  Berlin  are  true. 
He  announced  to  the  Berlin  Medical 
Society  the  discovery  of  a  heart 
hormone  which  reduces  palpitation  to 
a  minimum. 

He  calls  it  eutonon  and  says  it  is 
isolated  from  liver  and  muscle.  It 
reduces  the  size  of  the  heart,  he 
claims,  enabling  it  to  function  with 
less  oxygen.  It  also  enlarges  the 
coronary  vessels  so  that  they  put 
more  oxygen  into  the  blood. 

He  says  that  athletes  who  received 
it  in  training  showed  reduced  fatigue 
and,  above  everything  else,  no  signs 
of  palpitation  of  the  heart. 
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THE    PROJECTOR 
OF  TODAY  AND  TOMORROW 

is  the 

SUPERIOR 

A  leader  in  Improvements  for  the  betterment 
of  Projection. 

Ask    our    dealers    to    show    you    our    latest 
improvements. 

Manufactured  by 

COXSACKIE  HOLDING  CORPORATION 
COXSACKIE,  N.  Y.,  U.  S.  A. 

VISIT  RON 
photoelectric  cells 

4  Points  of  Superiority 

Longer   life 
Non-microphonic 

Higher  sensitivity 
Less  background  noise 

LABORATORIES 
1803  GRACE  ST. CHICAGO,   ILL. 

For   SOUND 
you  need  the  best  Film  Cement 

Griffin  Film  Cement 
Makes  a  non-buckling  patch   that  stays   stuck 

Specially  suited  for  sound  prints 
Guaranteed  to  make  a  better  patch 

than  any  other  cement 

Manufactured  by 

F.  B.  GRIFFIN,   Oshkosh,  Wis. 
FREE  Sample  and  prices  upon  request 

■VOLUME  C0NTR0LS- 
A  LA  CARTE 

Of  course  no  one  would  think  of  eating  volume 
controls.  But  there  is  nevertheless  as  much  dif- 

ference between  ordinary,  hand-me-down,  stock 
volume  controls  and  the  CLAROSTAT  volume 
controls  fitted  to  your  precise  needs,  as  there  is 

between  a  plain  table  d'hote  and  the  a  la  carte 
feast. 

CLAROSTAT  volume  controls  are  strictly  a  la 
carte.  They  are  designed  to  meet  your  specific 
requirements.  Unique  winding  permits  of  taper- 

ing resistance  curve  to  match  exact  needs.  Com- 
pact. Foolproof.  Dust-proof.  Noiseless.  Wear- 

proof. Provided  in  single,  duo  and  triple 
units,  each  unit  with  desired  resistance  variation, 
yet  single  control  operation.  Strictly  a  la  carte. 
What  will  you  have,  please? 

clAROSTAT 
WRITE  for  literature  describing  the 
CLAROSTAT  volume  controls,  as  well  as 
other  aids  to  better  sound  reproduction. 
Samples  cheerfully  furnished  to  designers 
and  producers  of  sound  reproducing  systems. 

CLAROSTAT  MANUFACTURING  CO.,  Inc. 
Specialists  in   Variable.   Fixed   and  Automatic  Resistors 

295-7  North  Sixth  Street  Brooklyn,  N.  Y. 

Firmly  Established  as  a  Perfect  Lens  by  Scientific  Calcu- 
lation,   Precision    Work   and   Many   Years   Service   in   the 

Finest    Motion    Picture    Theatres 

SOLEX 
FROJECTION    LENS 

Noted  for  High  Illu- 
mination— Photographic 

Definition,  Color  Con- 
trasts and  Perfect  Focus. 

"As    Easy    to    Put    To- 
gether as  It  Is  to  Take 

Apart" 

Write  for  Descriptive 
Literature. 

It  Will  Be  Sent 

to  You  Immediately 

Manufactured   by 

KOLLMORGEN    OPTICAL    CORP. 
767  Wythe  Ave.  Brooklyn,  N.  Y. 
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GoldE 
OFFERS    AN 

Unequaled, 
Inexpensive, 

Simple,  Effective 

Way  to  Run 
Sound  and  Silent 

Film  of  all  Types 

Together 
No  Prisms.  No  Bifocals.  No  Fuzz. 

No  Dimness.  One  lens  (your  house 
lens).  One  Golde  Unilens  Mount. 
One  Golde  Centering  Aperture. 

That's  all.  No  chance  of  quick  re- 
placement. Price  less  than  your 

wife's  best  hat. 

The  GoldE 

UNILENS 
METHOD 

Use   Your   Present   Lens 

Install  a  GoldE  Unilens  Mount  and  Cen- 
tering Aperture.  Put  in  the  lens  you 

now  own.  Installation  completed  in 
twenty  minutes  without  cutting  front 
plate  nor  removing  doors.  Then  run 
sound  and  silent  film  and  get  complete 
screen  coverage  with  perfect  alignment. 

Touch  Two  Levers  That's  All 
A  touch  with  one  hand  on  two  little 
levers  makes  the  shift.  It  can  be  made 
so  quickly  that  both  Vitaphone  and 
Movietone  film  may  be  run  on  the  same 
reel  and  the  audience  never  know  the. 
difference.  No  cumbersome  machinery. 
No  sleight  of  hand  tricks  to  learn.  _  A 
delight  to  the  projectionist  for  its  sim- 

plicity ;  to  the  owner  for  its  small  cost. 

Nothing  Lost 
The  largest  titles  are  not  cut  into.  The 
action  of  present  film  is  entirely  shown. 
As  the  films  made  to  the  new  S.  M.  P.  E. 
markings  are  released,  they  will  exactly 
fit  the  Unilens  Method,  for  it  is  scaled 
to  them.  Your  equipment  cannot  grow 
obsolete.  Full  information  on  request. 
Write  at  once. 

GoldE    Mfg.    Co. 
2013  Le  Moyne  St.  Chicago,  111. 

Sold 

National 

Supply 

Through 

Theatre 

Company 

Bell  Labs.  Show  Television-Telephone 
TELEVISION  has  climbed  several more  rungs  in  the  ladder  of 

progress  in  the  Bell  Telephone  Labo- 
ratories. A  television-telephone  booth 

has  made  its  appearance.  Details  of 
a  successful  demonstration  of  this 
amazing  apparatus  were  presented 
recently  in  The  New  York  Times. 
The  man  in  the  booth  sees  the  per- 

son with  whom  he  is  talking  at  the 
other  end  of  the  line.  This  television 

system,  which  is  established  only 
over  three  miles  in  New  York,  con- 

siders distance  no  barrier  as  long  as 
a  wire  or  radio  channel  is  available. 
But  today  radio  transmission  is  more 
uncertain  and  full  of  more  flaws  than 
the  telephone  line  in  carrying  the 
images.  Radio  vision  is  a  hope  for 
the  future. 

Now,  suppose  that  a  transcontinen- 
tal wire  or  radio  circuit  is  in  use  and 

a  person  in  New  York  wishes  to, 

speak  with  a  friend  in  San  Fran- 
cisco by  television  so  they  can  see 

each  other.  They  step  into  television- 
telephone  booths  which  are  about  the 
same  size  as  an  ordinary  phone  booth. 
They  turn  in  swivel  chairs  and  face 
the    screen,    about   a   foot   square. 

The  faces  are  rapidly  scanned  by  a 
mild  beam  of  blue  light  which  reflects 
from  their  faces  to  the  photo  electric 
cells  and  gives  rise  to  the  current 
which  transmits  their  image  to  the 
distant  booth.  There  is  no  fierce  glare 
to  the  scanning  beam;  and  one  is  not 
annoyed  by  its  presence  and  may 
even  gaze  directly  at  it  without  in- 
convenience. 

Telephone   Transmitter 

The  first  thing  that  puzzles  the  ob- 
server when  he  steps  into  the  booth, 

which  is  lighted  with  a  dim  orange 
light  to  which  the  photoelectric  cells 
are  insensitive,  is  the  absence  of  the 
usual  telephone.  Special  telephone 
transmitters  and  receivers  are  con- 

cealed in  the  booths.  The  speakers 
talk  face  to  face  and  a  hidden  re- 

ceiver   speaks    the    words.     An    ordi- 

The  use  of  the  Renier 
Turntable  will  forever  solve 

your  turntable  problem 

RENIER  MFG.   CO. 
15  Michigan  St.  Milwaukee,  Wise. 

1  he  aire  Equifment 
NEW  AND  USED 

Most  complete  stock  in  the 
U.  S.  Moving  Picture  Machines, 
Screens.  Booths.  Opera  Chairs. 
Spotlights,  Stereopticons,  Film 
Cabinets,  Portable  Projectors, 
M.  P.  Cameras,  Generator  Sets, 
Reflecting  Arc  Lamps,  Carbons, 
Tickets,  Mazda  Lamps  and 
Supplies. 
Projection  Machines  repaired 
and   overhauled.      Repair   parts 

for  all  makes  opera  chairs.     Attractive  3  1  10  ft. 
muslin  banners,  $1.50;  on  paper,  50  cents. 

We  Pay  Highest  Prices  for  Used 
Projection    Machines.    Opera    Chairs,    etc. 

Everything   for   the    Theatre — Write   for   Catalog    K. 

Movie  Supplv  Co.,  844  Wabash  Ave.,  Chicago 

nary  telephone  is  not  used  because 

it  would  hide  part  of  the  speaker's face  from  his  distant  observer.  This 
novel  arrangement  of  concealed 
transmitter  and  receiver  avoids  that 
difficulty  and  adds  naturalness  to  the 
conversation.  A  microphone,  as  used 

in  broadcasting,  replaces,  the  tele- 
phone  transmitter. 

The  other  party  to  the  television- 
telephone  conversation  appears  with 
sufficient  detail  for  recognition  of 
facial  expression,  but  the  effect  is 
rather  like  looking  at  an  animated 
cabinet-size  photograph.  This  is  be- 

cause the  image  is  produced  in  mono- 
chrome. What  one  sees  is  like  an  in- 

stantaneous moving  picture  done  in 
black  on  a  pink  background  due  to 
the  color  of  the  water-cooled  neon 
tube,  whose  flashing  light  is  viewed 
through  the  synchronized  scanning 
disk  which  forms  the  image  eighteen 
times  a  second. 

Improved  P.  E.  Cells 

The  photo  electric  cells,  or  "radio 
eyes,"  used  in  picking  up  the  face 
which  is  to  be  transmitted,  have  been 
much  improved  in  sensitiveness  and 
give  rise  to  about  ten  times  the  cur- 

rent for  the  same  amount  of  light 
as  did  those  developed  for  the  1929 
demonstration.  Increased  sensitivity 
and  the  use  of  the  blue  scanning 
beam  have  made  possible  the  reduc- 

tion of  the  dazzle  and  glare  which 
occurred  to  a  certain  extent  in  the 
earlier    forms    of    apparatus. 

The  person  whose  image  is  being 
transmitted  is  therefore  practically 
unconscious  of  the  fact  that  his  face 

is  being  swept  eighteen  times  a  sec- 
ond by  a  scanning  beam  of  light.  The 

beam  is  not  bright  enough  to  inter- 
fere with  his  seeing  the  image  of 

the  person  to  whom  he  is  talking. 
The  speaker  sees  a  blue  spot  of 

light  and  below  that  through  an  in- 
clined plate  of  glass  a  small  frame 

showing  the  words,  "Ikonophone — 
Watch  this  space  for  television 
image."  He  is  told  that  as  soon  as 
the  party  he  is  calling  is  similarly 
placed  in  the  distant  booth,  this  sign 
will  be  lifted  and  in  its  place  he  will 
see  the  other  party  and  that  when 
he  does  so  he  may  start  talking. 
Then  the  sign  is  drawn  aside  by  the 
operator;  and  one  finds  himself  look- 

ing at  an  animated  picture  of  the 
person  he  has  called.  When  this 
unique  telephone  conversation  is 
completed  and  he  swings  his  chair 
around  to  leave  the  booth  the  sign 

reappears  ready  for  the  next  con- 
versation. 

Much  Work  Remains 

"While  the  equipment  now  avail- 
able for  television  is  simpler  and 

more  efficient  than  that  employed  in 
the  1927  demonstrations  and  the  re- 

sults are  very  greatly  improved,  the 
terminal  apparatus  is  still  inherent- 

(Continued  on  page  42) 
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WE  PAY 
ALL 

POSTAGE 

By 

THOMAS  

W 
bensois 

An    exhaustive   treatise   of 

the  fundamentals  of  this  newest  and 

most  important  scientific  achievement.     Written 

plainly  and    concisely.     Profusely  illustrated. 

You  Will  Need  This  Book! 
piE  first!  Lay  the  ground  work  for  a 

comprehensive  understanding  of  this 

latest  amusement  development.  Televi- 

sion with  sound  will  be  the  entertainment 

medium  of  the  future — the  near  future. 

What  Television  is — the  apparatus  used — 

technique  —  problems  —  operation  of 

equipment — Television  with  sound  accom- 
paniment— all  in  one  book  with  splendid 

schematic  illustrations  which  are  traced 

out  in  detail. 

ROXY  Says: 
W  T  WANT  Television.  I  want  to  harness 

it  and  use  it  in  my  theatre.  It  is  with 
a  great  deal  of  interest  that  I  am  looking 

forward  to  its  development  and  the  time 

when  it  will  be  perfected  for  proper  use 
in  theatres.  It  cant  come  too  soon  for 
me. 

MOTION  PICTURE  PROJECTIONIST 
45  WEST  45th  ST.,  NEW  YORK,  N.  Y. 

Gentlemen : — 

Send  me  one  copy  of  your  book  on  TELEVISION. 

Enclosed  is  $3.50   (check  or  money  order). 

NAME      

STREET      

CITY   

STATE    
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Out  May  1st 
A  NEW  MONTHLY  MAGAZINE 

DEVOTED  TO  THE  MOTION 

PICTURE   THEATRE    COVERING 
EVERYTHING    BUT    THE 

BUYING  OF  THE  PICTURE 

THEATRE 
ENGINEERING 
Building  and  Maintenance 

WRITTEN   AND   PUBLISHED   FOR   THE 

EXHIBITOR,    TECHNICIAN,    ENGINEER, 

CONTRACTOR,  MANUFACTURER 

AND    ARCHITECT 

SUBSCRIPTION  PRICE:  $2.00   PER  YEAR 

PUBLISHED    BY 

THEATRE  ENGINEERING,  INC. 

45  WEST  45th  STREET 
NEW  YORK  CITY 
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Projection   "A.    B.    C.V   for   Newspapermen 
Following  the  first  showing  of 

"Rogue  Song"  at  the  Astor  The- 
atre in  New  York  City  there  was 

much  criticism  in  both  the  public  and 
trade  press  on  the  matter  of  poor 
sound  reproduction,  the  projection 
crew  at  the  Astor  being  scored  as 
careless,  incompetent,  and  lazy.  Daily 
newspaper  critics  might  well  be  ex- 

cused for  their  attitude  with  regard 
to  projection  work  on  the  ground 
that  they  are  not  assumed  to,  and 
probably  do  not,  know  very  much 
about  sound  reproduction  technique. 
As  for  the  trade  papers,  there  is  no 
apparent  excuse  for  their  shortsight- 

edness, but  this  is  an  old  story. 
Under  the  circumstances  the 

temptation  to  write  one  or  more 
scorching  letters  to  the  critics  in  ques- 

tion was  very  strong;  but  through 
the  medium  of  the  Projection  Ad- 

visory Council  the  matter  was 
handled  in  a  much  more  satisfactory 
manner.  The  following  article  by  the 
motion  picture  reviewer  of  The  New 
York  Evening  Post  is  self-explana- 

tory and  is  indicative  of  the  fine  work 
being  done  by  the  Council: 

Those   Superb    Craftsmen 

Through  the  courtesy  of  the  Pro- 
jection Advisory  Council,  an  organi- 

zation devoted  to  the  interests  of  those 
mechanical  wizards  who  operate  the 
projectors  in  picture  houses,  I  was 
recently  given  a  brief  but  intensive 
course  of  instruction  in  the  intrica- 

cies of  the  projection  room. 
To  the  layman  there  is  something 

revealing  in  the  complicated  and 
highly  responsible  office  which  de- 

volves on  those  who  control  the  sound 

and  visual  machinery  of  reproduc- 
tion. The  impression  is  widespread 

that  the  faults  and  virtues  of  sound 
reproduction  lie  almost  wholly  with 
the  actual  taking  of  the  picture,  and 
that  the  operator  in  the  theatre  has 
only  to  press  a  few  buttons  and 
thereupon  smoke  a  cigar  while  the 
film  unreels  itself. 

Projection  a  Mystery 

That  this  misconception  should  be 
so  prevalent  is  only  natural  when  you 
consider  the  enormous  publicity  which 
centers  around  the  picture  studios 
and  the  corresponding  obscurity  of 
those  less  glamorous  souls  whose  du- 

ties are  shrouded  in  technical  myster- 
ies. But  let  me  assure  you  that  the 

projection  room,  with  its  bewildering 
array  of  dials,  indicators,  gauges,  and 
electrical  what-nots,  to  say  nothing 
of  the  formidable  projection  machines 
which  point  through  little  windows 
down  into  the  auditorium  below  like 
a  battery  of  light  artillery,  contains 
within  itself  an  abundance  of  mar- 

vels, even  to  one  whose  knowledge  of 
things  scientific  is  considerably  below 
zero. 

After  being  shown  around  by  Mr. 
Smith,  of  the  projection  room  staff 
at  the   Astor  Theatre,   I   came   away 

with  increased  respect  for  this  whole 
problem  of  sound  in  pictures. 

For  one  thing,  I  learned  that  the 
smoothest  sound  effects  can  be  ruined 
by  carelessness  or  inexpertness  in  the 
projection  room,  and  that  it  is  only 
by  constant  vigilance  and  intelligent 
supervision  that  a  picture  is  kept  to 
its  proper  value.  And  conversely,  I 
found  that  not  every  instance  of  de- 

fective sound  is  blamable  on  the  pro- 
jection room  operators.  The  studios 

not  infrequently  turn  out  a  film  in 
which  the  inadequacies  of  sound  are 
responsible  for  the  flaws  which  the 
untutored  layman  is  prone  to  ascribe 
to  the  operators. 
The  functions  of  the  projection 

room  are  not  confined  to  mere  me- 
chanics. The  operators  have  to  know 

their  pictures  thoroughly  in  order  to 
get  the  cues  for  the  changeover  from 
one  reel  to  another,  and  to  signal  the 
stage  crew  at  the  right  moment  for 
the  drawing  of  the  curtains.  This 
necessitates  a  fair  knowledge  of  mu- 

sic, since  the  cue  at  the  end  of  a  reel 
may  occur  in  the  musical  score.  Un- 

der ideal  conditions  a  new  picture  is 
given  a  preliminary  rehearsal  before 
it  goes  on  for  the  public,  but  often- 

times, and  in  the  smaller  houses  es- 
pecially, the  films  do  not  arrive  until 

a  half  hour  or  so  before  the  sched- 
uled performance.  In  that  case  the 

operator  gets  the  blame  when  things 
go  wrong.  All  in  all  it's  a  ticklish 
profession,  and  one  that  fully  justi- 

fies the  pride  which  its  practitioners 
take  in  it. 

W.  E.  Small-House  Equipment 
Western  Electric  has  announced 

that  by  July  1  it  will  be  ready  to  dis- 
tribute through  its  subsidiary,  Elec- 

trical Research  Products,  a  new  small 
theatre  sound  picture  system.  Sound- 
on-film  section  of  this  new  equipment 
will  sell  for  approximately  $3,500, 
with  disc  equipment  to  cost  about 
$1,300  additional. 

Installations  on  this  new  size  equip- 
ment is  expected  to  begin  about  the 

middle  of  July  and  continue  rapidly 
throughout  the  summer  and  fall 
months. 

PRACTICAL 

THE  BIOSCOPE 
The   Leading  Journal   of  the   British 

Cinematograph  Industry 

20th    Year   of   Weekly   Publication 

Contains   a    complete   section   each    weelr 
for   the  special  benefit  of  Projectionists. 

Cash    prizes    awarded    for    original    ideas 
published.       Specimen    copies     18     cents. 

Annual  Subscription  7  dollars  SO 

The  Bioscope  Publishing  Co.,  Ltd. 
8-10  Charing  Cross  Road,  London,  V.  C  Eng. 

That's  why  F.  H.  Richardson's  HAND- 
BOOK OF  PROJECTION  Has  Been  the 

Standard  for  20  Years 

Over  1400  pages  of  subject  matter; 
more  than  400  illustrations.  Think 

what  it  means  to  own  this  finest  of 

projection  libraries — something  that 
will  be  useful  throughout  the  year. 

Volumes  I  and  II  cover  the  subject 

of  silent  projection.  Volume  III  is 
devoted  entirely  to  sound  projection. 

Each  volume  contains  Richardson's 
complete   question  and  answer   index. 

Volumes    I    and    II    $6.20    postpaid 

Volume    HI    alone    $5.10    postpaid 

The  complete  set  $10.25  postpaid 
(Immediate  Delivery) 

BOOK    DIVISION 

CHALMERS   PUBLISHING  CO. 
516   Fifth   Ave.,   New  York,   N.   Y. 

WINNIPEG,  CANADA 

JM.  RICE  &  CO.,  J.  M.  Rice,  Prop.  Lead- •  ing  equipment  dealers  in  all  kinds  of 

projection  room  equipment  facilities.  Repre- 
sentatives of  leading  equipment  manufac- 

turers of  the  United  States  and  Canada. 

All  our  merchandise  guaranteed  for  per- 
formance and  stability.  Whatever  you  want, 

we    will    supply    it. 
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"THEY    KEEP    A^RUNNING" 

S.jf'r 

25/40     to     75/100     Ampere     Actodector 

Cliet 
The  quiet  operation  of  Roth  Actodectors 

results  from  their  liberal  proportions,  dy- 
namic balance  and  exceptional  commutation. 

This  makes  them  particularly  desirable  for 

use  with  sound  equipment  ...  At  low  cost, 

they  furnish  a  dependable  supply  of  direct 

current  to  produce  a  steady  arc  of  uniform 

intensity  .  .  .  even  during  change-over. 

We  solicit  an  opportunity  to  discuss  your 

problems  with  you. 

Roth  Brothers  and  Company 
Division   of  Century   Electric  Company 

400   WEST    ADAMS    ST. 

CHICAGO,  ILL. 

ACTODECTOR 

F.  S.  C. 
OPTICAL 

CROWN  GLASS 
PLATES 

To  Enclose  All  Portholes 

S.  O.  G. 
OPTICAL 

HEAT-RESISTING 
CONDENSERS 

For  Projection  Machines 

FISH-5CHURMAN  CORPORATION 
45  West  45th  St. 
NEW  YORK  CITY 

6364  Santa  Monica  Blvd. 
HOLLYWOOD,     CAL. 

RCA     School     Great     Success; 

Plan   Big   Expansion 

HAVING  completed  the  first period  in  the  course  of  instruc- 
tion in  the  operation  of  motion  pic- 
ture sound  reproducing  equipment, 

which  has  been  in  progress  in  the 
class  room  of  the  installation  and 

service  department  of  RCA  Photo- 
phone,  Inc.,  No.  438  West  Thirty- 
Seventh  Street,  New  York  City,  an- 

nouncement is  made  that  the  second 
period  will  begin  on  Monday,  April 
21st  at  the  same  place.  As  in  the 
first  period,  the  second  will  be  for 
members  of  Local  Union  No.  306  and 

all  projectionists  who  are  members  of 
the  I.  A.  T.  S.  E.  are  invited  to  enroll. 
The  entire  course  of  instruction  is 
offered  gratis.  Due  to  the  fact  that 
many  members  from  distant  points 
will  be  unable  to  attend,  RCA  Photo- 
phone  is  developing  plans  to  carry 
these  courses  into  every  projection 
room  in  the  country. 

250  in  First  Class 

Two  hundred  and  fifty  members  of 
Local  306  took  advantage  of  the  in- 

struction given  during  the  first  period 
which  began  on  December  12th  and 
closed  March  26th.  Sessions  were 
held  daily  from  10  to  12  A.  M.  and  2 
to  4  P.  M.  Harry  Braun  is  Chief  In- 

structor and  he  is  assisted  by  A.  R. 
Schultz,  T.  S.  Jones,  A.  Preisman,  C. 
G.  Diller  and  Watson  Jones.  Nine 
hundred  projectionists  will  be  enrolled 
for   the   second   period,   the   facilities 

Television — Telephone 
(Continued  from  page  38) 

ly  complicated  and  expensive,"  said 
Dr.  F.  B.  Jewett,  vice  president  of 
the  American  Telephone  and  Tele- 

graph Company.  "This  complication 
arises  out  of  the  necessity  for  prod- 

ucing, transmitting  and  reproducing 
a  large  number  of  distinct  images 
each  second  if  good  results  are  to  be 
obtained.  No  practical  suggestions 
for  eliminating  this  fundamental  re- 

quirement have  as  yet  been  made  and 
there  appears  to  be  nothing  promis- 

ing in  our  present  knowledge  of 

physical    science. 
Correspondingly,  the  requirement 

is  that  in  effect  a  very  wide  band 
of  frequencies  must  be  transmitted, 
leaving  the  transmission  channel 
problem  essentially  unaltered.  The 
requirement  of  an  extremely  wide 
transmission  band,  and  the  further 
requirement  that  during  the  period 
of  transmission  the  channel  or  chan- 

nels must  have  a  high  degree  of 
electrical  stability  and  freedom  from 
extraneous  interference,  make  the 
channel  problem  both  difficult  and 
expensive. 

"Although,  on  account  of  its  pres- 
ent complexity  and  high  cost,  no  sub- 

stantial commercial  field  is  yet  in 
sight  for  television  requiring  good 
images,  there  is  still  a  large  amount 
of  technical  work  which  gives  pro- 

mise   of    decided    improvements." 
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of  the  class  rooms  having  been  en- 
larged to  accommodate  larger  classes 

and  the  new  equipment  that  will  be 
installed.  In  addition  to  morning  and 
afternoon  classes,  a  session  will  be 

held  from  8  to  10  o'clock  each  evening. 
Comprehensive    Course 

Fifteen  lectures  covering  the  fol- 
lowing subjects  will  comprise  the 

second  course:  the  nature  of  sound, 

elements  of  electricity,  motors,  gener- 
ators, converters,  storage  batteries, 

battery  chargers,  synchronous  and 
non-synchronous  turntables,  pickups, 
soundheads,  control  panels,  trans- 

formers, the  theory  and  operation  of 
the  vacuum  tube  and  the  vacuum 

tube  amplifier,  the  push-pull  ampli- 
fier, voltage  amplifiers,  power  am- 

plifiers, dynamic  speakers,  acoustics, 
RCA  reproducing  equipment,  its  care 
and  operation,  and  how  to  shoot 
trouble. 

Sixty  members  of  Local  306  who 
enrolled  in  the  first  period  during  the 
closing  sessions  have  elected  to  re- 

turn for  the  second  course  of  instruc- 
tion. 

Disc  Reproduction  Requires 
Constant  Care 

Many  complaints  of  late  regarding 
the  needle  jumping  the  record  groove 
emphasize  the  need  for  careful  atten- 

tion to  the  details  of  disc  reproduc- 
tion. Instructions  as  to  proper  pro- 

cedure to  follow  should  the  needle 
jump  the  groove  are  easily  obtainable 
from  the  manufacturers  of  sound  ap- 

paratus, and  every  installation  should 
have  an  instruction  book  supplied  for 
future  reference.  The  procedure  to 
be  followed  when  the  needle  jumps 
the  groove  are  outlined  below: 

If  the  needle  jumps  back  the  sound 
will  repeat,  and  may  keep  on  repeat- 

ing at  every  revolution  of  the  record. 
If  the  needle  jumps  forward,  the 
sound  will  be  ahead  of  the  picture. 
The  procedure  will  depend  on  the 
character  of  the  film  and  on  where 
the  jump  occurs.  Any  record  on  which 
the  needle  has  jumped  must  never  be 
used  again,  and  the  reproducer  should 
be  checked  as  soon  as  possible.  Bring 
fader  to  zero  immediately  jump  is 
noticed;  the  next  procedure  will  de- 

pend on  circumstances,  as  follows: 

Where  Exact  Synchronism  Is  Essential 

In  this  case  it  is  not  possible  to  con- 
tinue without  losing  synchronism,  and 

there  is  therefore  no  option  except  to 
continue  program  with  next  reel, 
which  is  set  up  on  another  machine, 
or  else  cut  out  sound  for  remainder  of 
this  reel. 

Where  Exact  Synchronism  Is  Not 
Essential 

Keep  projector  running,  and  look 
over  reproducer  quickly  to  see  if  there 
is  any  visible  cause  for  jump,  such  as 
reproducer  body  dragging  on  record, 
or  reproducer  hitting  something  that 
prevents  it  from  moving  freely.  If 

(Continued  on  next  page) 

a  BLARE,....a  B-L-A-T 
A  WHISPER,  or  a   

Spoils  The  Whole  Show 
The  house  with  sound  equipment  that  pro- 

duces temperamental  talkers — the  kind  that  are 
dependably  awful — shrieks,  silence,  BANG — is 
due  for  a  visit  from  the  sheriff. 

Houses  enjoying  a  good  box  office  have  first 

rate  equipment.  Over  1200  of  them  are  Syn- 
crodisk  equipped. 

Install 

SYNCRODISK 
SYNCHRONIZED 
TURNTABLES 

If  you  set  out  to  try  to  save  a  hundred 

dollars  on  equipment  you're  pretty  cer- 
tain to  lose  thousands  in  the  slump  that 

always  follows  crude  reproduction. 

You  Can  Easily  Afford 

Syncrodisk  Equ'pment 
Syncrodisk  is  entirely  built  by  one  or- 

ganization. It  was  designed  and  is 
manufactured,  owned  and  sold  by  the 
Weber  Machine  Corporation  in  their 
own  factories.  It  is  not  the  work  of  an 

assembling  contractor  cutting  corners  to 
meet  a  price. 

SYNCRODISK 
IS  THE  STANDARD  BY  WHICH 

ALL  OTHERS  ARE  JUDGED 

The  high  principles  of  a  careful  man 
whose  reputation  is  truly  great  and  al- 

ways jealously  guarded  demand  that 

every  product  which  bears  his  name — 
WEBER — be  perfect  in  operation. 

Every  Syncrodisk  carries  an  iron-clad 
guarantee  of  satisfaction.  We  have 
never  been  asked  to  refund  a  cent. 

Weber  Machine  Corp. 
59  Rutter  St.,  Rochester,  N.  Y. 

Two  Syncrodisks,  Two 
Pick-Ups  and  Fader 
Complete     for     Only 

$500 
7 

OVER 

1,200  SETS 
IN 

OPERATION 

Export    Dept. 

19   Leight   St. 
New  York  City 

Cable   Address 

ARLAB,  New   York 
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But 
before  buying  those  new  lamps,  so  essential  to  the 
proper  projection  of  talking  pictures  today,  consult 

the  man  in  your  organization  best  informed  on  effi- 

cient equipment — your  projectionist.  He's  sure  to 
recommend 

STRONG 
Automatic  Reflector  Arc  Lamps 

For  Sale  By 

Trustworthy  Independent  Supply  Dealers  Everywhere 

THE  STRONG  ELECTRIC  CORP. 
2501  Lagrange  St.  Toledo,  Ohio 

Export  Office— 44  Whitehall  St.,  New  York  City,  N.  Y. 

Give  This  to  Your  Friend — Have  Him  Fill  It  in  and  Mail  to  us  at  Once 

The  Motion  Picture  Projectionist 

45  West  45th  Street,  New  York  City 

Gentlemen : 

Enclosed  please  find  $2.00  for  which  enter  my  subscription  for  one 

year  (12  issues)  starting  with   issue.    (Two  years,  $3.00.) 

Name 

Street      City     

State      Local  No. 

Protests    'Blowing    Up'    of 
Sound  Film  Prints 

Editor;  M.  P.  Projectionist: 
Sir : — The  communication  from 

Brother  Charles  B.  Ludding  of  St. 
Paul,  Minn.,  which  you  published  in 
your  April  issue  should  be  reprinted 
on  a  one-sheet  folder  and  mailed  to 
every  exchange  manager  in  the 
U.  S.  A.  and  Canada.  What  wonder- 

ful sound  we  get  with  a  prima  donna 
raising  the  roof  with  her  singing 
(?) — and  then,  blooey!  goes  a  long 
piece  of  blank  film  inserted  in  the 
sound-on-film  print  that  gives  the 
singer  tones  previously  unidentified  in her  range. 

This  has  happened  to  me  many 

times,  but  that  isn't  the  half  of  it. 
We  receive  all  those  wonderful  lec- 

tures on  how  to  care  for  prints  so 
that  they  will  last  longer,  with  par- 

ticular emphasis  on  the  cutting  of 

prints.  Why  don't  the  exchanges  send 
out  prints  on  2,000-foot  reels  and 
thus  eliminate  any  need  for  cutting? 
Instead,  producers  seem  to  take 

especial  pleasure  in  "blowing  up" 
their  releases:  take  any  picture  ap- 

proximating 10,000  feet  and  see  if  it 
is  on  10  reels.  Not  at  all.  It  is 
likely  that  it  will  be  found  spread 
through  12  or  15  reels. 

"Blowing    Up"   Process 

This  "blowing  up"  process  is  re- 
sponsible for  a  major  portion  of  the 

blank  film  inserted  into  sound  film 

prints,  the  idea  being  that  the  ex- 
changes wish  to  maintain  its  full  foot- 

age. It  is  simply  impossible  to  run 
such  prints. 

Let's  hear  more  about  this  practice 
and  see  if  it  can't  be  eliminated  be- 

fore wide  film  is  generally  used.  I 
am  sure  that  the  exchanges  would 
change  their  tactics  if  the  matter  was 
brought  to  their  attention.  If  only 
there  could  be  established  some  central 
bureau  for  the  clearance  of  all  such 
complaints,  I  am  sure  that  a  majority 
of  the  technical  problems  in  both  pro- 

duction and  reproduction  could  be 
solved. — A.  H.  Estes,  Secretary  Local 
347,  Columbia,  S.  C. 

Disc   Reproduction 
(Continued   from   preceding   page) 

so,  remove  obstacle  or  change  repro- 
ducer.    This,  of  course,  involves  loss 

of    accompaniment   for   remainder   of reel. 

If  no  cause  for  trouble  is  evident, 
then,  if  needle  jumped  back,  change 
needle,  move  reproducer  over  to  a 
position  two  or  three  grooves  ahead  of 
where  it  was  when  it  jumped,  and 
restore  fader  to  its  regular  setting. 
If  needle  jumped  forward,  and  if  it 
now  seems  to  be  tracking  properly, 
restore  fader  to  regular  setting. 

Synchronism  is  lost  when  record  is 
continued  after  needle  has  jumped,  so 
in  such  cases  if  there  are  any  direct 
cues  in  picture,  such  as  knocks,  voices, 
cheers,  etc.,  fader  must  be  put  down 
to  zero  when  passing  over  them. 
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Sound  Picture  Philology 

ENVIABLY  detached,  movie  men 
called  their  western  pictures 

"horse  opera."  With  gentlemanly 
ideals  always  uppermost,  they  dubbed 
the  actor  seeking  undue  prominence 

a  "lens-louse."  And  now  about  the 
sound-picture  also,  there  gathers  the 
special  language  of  the  adept  for  his 
trade  and  the  devotee  for  his  art. 
The  sound  expert,  when  he  travels  in 
highbrow  circles,  styles  himself  an 
"acoustician."  On  the  set,  however, 
he  is  known,  without  loss  of  self- 
respect,  by  somewhat  less  compliment- 

ary terms.  The  sound-picture  fra- 
ternity have  developed  a  special 

vocabulary,  brief  as  a  ballet-skirt  and 
no  less  expressive,  for  the  complex 
ideas  of  their  technique.  Here  are  a 
few  phrases,  culled  from  various 
sources. 

Apple — amplifier  tube. 
Blimp — sound-proof    hood    over    cam- 

era.    Also  known  as  bungalow  and 
baby  booth. 

Cans — headset  sometimes  used  by  the 
mixer  operator. 

Dubbing — re-recording    of    sound    by 
electrical  methods. 

Freek — frequency   (of  alternation). 
Flats — surfaces    for    construction    of 

sets. 

Gobo — light  shield  to  protect  camera 
lens. 

Hards — arc    lights    for    illuminating 
sets. 

Inkies — incandescent  lamps. 
In  Sink — in  synchronism. 
Mike — the  Great  Joss  of  the  talkies 
— otherwise,  the  microphone. 

Pan  Stock — panchromatic  film. 
Pec — photoelectric  cell. 
Props — stage  properties  and  the  men 

who  handle  them. 

Rushes — prints  of  the  previous  day's 
shooting,  processed  in  a  hurry  for 
review.     Also  called  dailies. 

Soup — film  developing  solution. 
Stew — undesired  sounds. 
String — light  valve  ribbon. 
When  something  often  done  before 

must  be  done  again  right  away,  a 
wealthy  noun  and  a  gutty  verb  sup- 

plant the  lengthy  latinisms  of  leisure. 

Thus,  at  the  shout  "Lock  'em  up!" 
camera  men  are  consigned  to  their 
sound-proof  booths.  Orders  for  the 
steps  in  synchronizing  cameras  and 
recorders  are:  "Interlock"  or  "sink 
'em."  In  a  moment  the  word  comes 
back  "Sunk!"  Pinal  pleas  to  the 
actors  for  "quiet" — then  "Turn  'em 
over."  The  return  "Red  light"  means 
that  cameras  and  recorders  are  up  to 
speed.  Action  begins,  to  end  with 
the  director's  shout  "cut"  at  the  close 
of  the  scene. 

Local  342,  Butler,  Penn. 
The  following  have  been  elected 

officers  of  Local  Union  342,  Butler, 
Penn.,  for  the  coming  year:  Howard 
Smith,  President;  Charles  Lundun- 
stadt,  Business  Agent;  and  C.  S. 
Black,  Corr.  Secretary-Treasurer. 

Here  is 

COLOR 
at  the  price  of 

black-and-white 

\_>40LOR  and  sound  together  may  be  con- 

sidered too  high-priced  a  combination  for 

some  productions.  Yet  the  color  in  Eastman 

Sonochrome  Tinted  Positive  Films  costs  you 

exactly  nothing.  Sonochrome,  developed 

specifically  for  the  new  era  of  the  motion 

picture,  gives  both  sound  and  color  at  the 

price  of  ordinary  black-and-white  positive. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

J.  E.  Brulatour,  Inc.,  Distributors 
New  York  Chicago  Hollywood 
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Electro -Dynamic  Speakers 
THE  electro-dynamic  speaker  was 

used  long  before  cones  or  ex- 
ponential horns  were  perfected,  but  it 

required  more  power  for  its  correct 
operation  than  the  amplifiers  could 
deliver,  until  recent  years  when 
power  tubes  and  other  improvements 
enabled  the  amplifier  assemblies  to 
deliver  so  great  an  output  that  the 
dynamic  type  sprang  into  renewed 
popularity. 

In  one  way  it  is  an  enlarged  cone 
used  for  a  diaphragm,  but  not  as 
large  as  with  the  types  distinctly  re- 

ferred to  as  "cone  speakers."  But 
the  principle  through  which  it 
operates  is  distinct  and  because  this 
is  the  type  of  sound  producing  device 
most  generally  used  with  sound  pick- 

up and  sound  amplification  for  audi- 
toriums, it  will  be  described. 

Speaker  Action 

In  principle,  the  action  is  somewhat 
as  follows:  A  current-conveying  con- 

ductor is  placed  in  a  magnetic  field 
and  thus  are  developed  magnetic 
forces  acting  between  and  in  relation 
with  the  magnet  and  the  conductive 
element.  When  current  is  sent 

through  a  wire  loop  hung  in  suspen- 
sion between  poles  of  a  fixed  magnet, 

the  loop  will  move  in  a  direction  and 
to  a  degree  dependent  upon  the  direc- 

tion and  the  force  of  the  current  pass- 
ing through  it  at  that  instant. 

In  the  commercial  types,  such  as 
the  drive-element  supplied  for  use 
with  systems  and  installations  like 
Movietone  and  Vitaphone,  a  strong 
enough  field  cannot  be  maintained  by 
a  permanent  magnet,  dimensional  and 
other  considerations  entering  into  the 
employment,  instead,  of  an  electro- 

magnet. This  field  magnet  has  an 
iron  headed,  round  core,  and  there  is 
an  air-gap  or  clearance  between  these 
members  formed  by  a  circular  open- 

ing in  the  head,  which  opening  clears 
the  core  all  around,  and  across  the 
two  members  is  a  strong  radial  mag- 

netic field. 

On  a  paper  tube  rigidly  attached  to 
the  paper  cone  or  diaphragm  element, 
is  found  a  coil  of  a  number  of  turns 
of  wire,  and  this  cylindrical  coil  and 
its  attached  cone  moves  freely  in  its 
location  in  the  ring  shaped  air-gap 
already  noted.  Perfect  construction 
causes  the  coil  on  its  paper  support  to 
fit  as  closely  as  possible  in  the  open- 

ing without  quite  touching  at  any 
point  of  its  circumference. 

Flexible  supports  hold  coil  and 
cone  element  in  this  position  with  re- 

lation to  the  air-gap,  both  at  the  edge 
of  the  cone  itself,  where  there  is  a 
thin  leather  edging  affixed,  and  at  the 

coil  itself,  so  hung  as  to  permit  free 
and  unbinding  and  unrestricted  possi- 

bility of  movement  back  and  forth  by 
the  coil  in  the  air-gap  without  letting 
it  at  any  time  touch  the  sides  of  the air-gap. 

The  coil  of  the  artificially  induced 
magnetic  field  is  excited  by  sending 
direct  current  through  it,  as  from  a 
battery.  When  the  amplifier  delivers 
audio-frequency  fluctuations,  they  are 
passed  through  the  movable  coil  and, 
according  to  their  strength  and  direc- 

tion, they  impart  or  cause  in  the  coil 
a  movement  with  respect  to  its  hori- 

zontal position,  to  and  fro,  and  the 
intensity  of  the  coil  current  will 
govern  the  force  with  which  the  coil 
travels  and,  of  course,  with  which 
the  attached  cone  strikes  again  at  or 
pushes  the  air — or  draws  back  in  the 

opposite  direction. 
Also,  the  frequency  of  alternation 

of  the  current-impulses  governs  in 
exact  relation  the  frequency  of  these 
alternate  periods  of  travel  and  their 
length.  Thus  is  produced  a  movement 
which  in  energy  release  and  in 
rapidity  of  recurrence  corresponds  to 
the  amplifier  current  fluctuations; 
and  since  the  coil  is  integral  with  the 
cone,  that  cone  acts  to  impart  corre- 

sponding movement  to  air  particles 
and  thus  the  wave  length,  recurrence 
frequency  and  intensitiy  of  the  sound 
waves  in  their  electrical  counterparts 
is     once     more     translated     into     air 

CONTNER  BLUE  SEAL  UNIVERSAL  LENS  ADAPTOR  AND  APERTURE  SYSTEM 
PATENTS  PENDING 

We  introduced  the  first  quick-change 
movietone  aperture  and  Lens  Adaptor  Sys- 
tem. 

We  have  several  thousand  successful  in- 
stallations in  United  States,  Canada  and 

foreign   countries. 

We  are  now  supplying  the  film  trap  made 
out  of  heat  resisting  iron  alloy — made  in  two 
styles,  one  with  the  sliding  aperture  and  the 
other  with  removable  aperture  plates. 

On    account    of   quantity   production   we    are 
announcing  the  following  new  prices: 

Special  Alloy  Film  Trap  with  sliding 
apertures    .$30.00 

Adaptor  Holder,  one  regular  and  one 
movietone  adaptor        25.00 

Combination  set  including  Trap  and 
Adaptors  complete  for  one  projector  52.00 

GUARANTEE 
We  guarantee  our  film  trap  will  not  warp. 

MFG.  BY 

BLUE  SEAL  PRODUCTS  COMPANY,  INC. 
262  Wyckoff  St.  BROOKLYN,  N.  Y. 

FOR  SALE  BY  ALL  LEADING  SUPPLY  DEALERS 
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motion  and  a  sound  wave  identical  to 
that  originally  produced  for  recording 
is  (or  should  be  under  proper  ampli- 

fication), the  result. 

Large  Cone  Objectionable 

Because  a  large  cone  surface  is 
liable  to  many  objections,  such  as 

"paper  rattle"  and  absorption  of 
dampness  due  to  inability  to  impart 
weatherproofmg  without  creating  a 

"crackling"  surface,  the  small  cone  is 
utilized.  But  a  small  cone  has  the 

defects  of  a  small  diaphragm;  it  can- 
not radiate  or  respond  sufficiently  to 

low  frequencies  with  energy  enough 
to  convey  them  as  part  of  a  balanced 
sound  harmony. 

Therefore,  artificial  means  is  re- 
sorted to  in  this  and  most  all  dynamic 

speaker  assemblies:  it  takes  the  form 

of  what  is  called  a  "baffle,"  which  has 
the  function  of  (simply  expressed), 
preventing  the  escape  of  propelled  air 
around  the  edge  of  the  moving  ele- 
ment. 

In  general,  the  rapid-flare  or  bell 
opening  type  of  baffle  has  more  bene- 

fit and  less  injury  to  tone  than  the 
box  type.  However,  engineers  should 
be  called  in  to  study  the  requirements, 
where  real  perfection  of  reproduction 
is  considered  a  better  investment  than 
the  difference  in  money  saved  by  a 
home-engineered  installation.  The 
location  of  the  horn  or  speaker  itself 
(or  of  the  units  of  a  duplex  installa- 

tion) has  much  to  do  with  the  quality 
the  elements  will  deliver. 

Current  Requirements 

It  is  an  attribute  of  the  dynamic 
speaker  in  the  sensitivity  of  its  re- 

sponse to  fine  tone  shadings,  that  the 
stronger  the  magnetic  field  artificially 
induced,  the  more  sensitive  will  the 
receiver-element  be  and  therefore  the 
more  accurate  will  be  its  effect. 

Therefore,  direct  current  of  con- 
siderable wattage  is  needed,  often 

from  two  to  twenty  or  more  watts 
being  required  for  excitation  of  the 
field.  If  the  current  is  held  low  a 
similar  sensitivity  effect  must  be 
gained  in  another  way — by  reducing 
the  air  gap  between  pole  pieces  and 
moving  element  (coil),  with  the  re- 

sultant danger  of  clatter  as  heavy 
travel  causes  them  to  strike.  Also, 
other  difficulties  of  such  a  condition 
make  the  stronger  field  a  more  logical 
and  at  the  same  time  a  more  useful 
means  of  obtaining  sensitivity  of  a 
high  order. 

Storage  batteries  often  furnish  the 
field  current:  also,  rectified  current  is 
used  (A.  C.  rectified  or  changed  to 
D.  C),  through  a  suitable  channel  in 
the  rectifier  assembly  for  operating 
parts  of  the  amplifiers  themselves,  or 
from  independent  sources.  If  rectified 
current  of  a  small  value  be  used  to 
excite  the  field  there  must  necessarily 
be  a  greater  strength  of  current  per 
impulse,  from  the  amplifiers;  while 
with  a  higher  current  value  for 
field    excitation,    a    somewhat    closely 

From  a  Flickering  Candle 
To  Accurate 

Voltage   Control 
is  less  than   the   span 
of  a  Business  Lifetime 

Still  more  remarkable  is  the  fact  that  thru 

fourteen  years  of  this  period,  Hertner  TRANS- 
VERTERS  have  been  supplying  to  Motion 
Picture  Projectionists,  the  one  sure  automatic 
method  of  obtaining  uniform  current  supply. 

Constant  improvements,  of  course,  always  in 

advance  of  the  Projectionist's  needs — 

And  TRANSVERTERS  always  maintain  their 

absolute  dependability  and  economy  of  opera- 
tion. 
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Pictures — you  need Perkins 
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Ltd. 

Manufactured  Exclusively  by 

THE  HERTNER  ELECTRIC  COMPANY 
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Un iversal    Film  Splicing 
Machine 

MODEL   NO.  3  Pat  March  22:22 

First-Class  Results  on   New  or  Old  Film 
Permanent  Gauge  No  Adjusting 

FOR  THEATRES,  EXCHANGES 
LABORATORIES,  SCHOOLS 

Price  $6.00 
GENERAL  MACHINE  CO.,  INC. 

816-826  East  140th  St.,  NEW  YORK,  N.  \. 
For  sale  by  all  Supply  Dealers 
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AT  LAST!  .  .  .  An  absolutely  Dependable,  Practical 

Method  for  changing  screen  surface  in  connection  with 

large  pictures.  Embraces  Metal  Screen  Frame;  re- 

quires no  space  beyond  size  of  Screen  Frame.  Further 

information  on  request. 

Vallen  Electrical  Company,  inc. 
AKRON,  OHIO,  U.  S.  A. 
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SOLE  DISTRIBUTORS:— 
IN  U.  S.  A. 

THE  NATIONAL  THEATRE  SUPPLY  CO. 
(Branches  in  All  Large  Cities) 

IN  CANADA : 

INSTRUMENTS,  Ltd. 
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Subscribe  NOW! — At  present  low  rate  of 
$2.00  per  Year 

corresponding  reduction  of  the  am- 
plifier delivery  to  the  receiver  element 

of  the  speaker  can  be  used. 
When  the  current  for  this  excita- 

tion is  taken  from  a  rectifier  element 
incorporated  within  the  loud  speaker 
itself,  as  with  a  rectifier  tube,  con- 

denser bank  or  bank  and  choke  coil 
to  remove  ripple  from  the  changed 
current  (ripples  being  due  to  the  fact 
that  in  rectification  of  A.  C.  the 

pulses  are  evident  even  with  full-wave 
rectifiers),  there  is  a  tendency  to  in- 

duce a  coupling-hum  in  the  elements 
of  the  horn-receiver  itself.  In  the 
same  way  raw  alternating  current 
used  for  lighting  valve  filaments  will 
pass  into  the  circuit  its  own  frequen- 

cy and  this,  amplified,  will  often  be 
noticeable  unless  proper  adjustments 
are  provided  by  which  to  eliminate  it. 

Advantages  of  Dynamics 

The  dynamic  speaker  has,  however, 
more  advantages  than  any  other  mod- 

ern speaker  for  producing  auditorium 
volume  without  distortion.  It  can 
handle  a  heavy  current  and  thus  a 
large  intensity-of -sound  production 
and  has  few  inherent  tendencies  to 
distortion  of  its  own  except  that  its 
small  cone  tends  to  lose  its  grip  on 
low  frequencies,  easily  remedied  by 
the  correct  baffle  arrangement.  Its 
principal  bid  from  the  technical  side 
is  that  it  does  not  change  its  imped- 

ance greatly  with  frequency  change, 
so  that  it  is  by  all  odds  the  most  dis- 

tortionless when  the  whole  audible 
frequency  range  is  to  be  propagated, 
as  in  the  performance  re-creation  of 
many  types  of  voices  and  of  large  or- chestras. 

The  Barkhausen  Effect 

While  experimenting  with  vacuum 
tube  amplifiers  in  1919,  a  German 

physicist  named  Barkhausen  discov- 
ered that  under  certain  conditions  a 

peculiar  crackling  noise  was  heard  in 
the  telephone  receiver  connected  in 
the  output  circuit  of  the  amplifier. 
The  apparatus  he  was  using  is  shown 
in  the  accompanying  diagram.    When- 

By    the    use    of    the    simple    circuit 
above,  the  Barkhausen  effect  may  be 

observed 

ever  the  magnet  was  moved  in  the 
vicinity  of  the  iron  core,  the  sound 
was  noticeable.  After  repeated  ex- 

periments he  concluded  that  changes 
of  magnetization  in  the  iron  did  not 
proceed  uniformly  but  in  definite  small 
and  uniform  steps;  that  a  minute 
portion  of  the  core  would  suddenly 
change  its  magnetization  and  after  a 
very  brief  interval  another  change 
would  occur,  and  so  on. 

Since  that  time  this  discontinuous 
nature  of  the  change  in  magnetization 
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Precise  Series  Resistance  for 

Projector  Starting 

Many  projectionists  have  trouble 

"with  the  starting  of  projectors.  Un- 
less the  motor  starts  slowly  and  posi- 

tively, the  projector  and  its  associated 
sound  equipment  is  subjected  to 
severe  strain.  Some  equipment  manu- 

facturers provide  fixed  series  resis- 
tors, but  these  often  fail  to  provide 

the  correct  resistance  value,  and  may 
even  fail  to  stand  up  under  load. 

Recently  consulted  on  this  problem, 
the  engineering  staff  of  the  Clarostat 
Manufacturing  Company,  Brooklyn, 
N.  Y.,  recommended  the  Super-Power 
-Clarostat — a  giant  adjustable  resistor 
providing  a  wide  range  of  resistance 
in  several  turns  of  its  knob.  Tests 
have  confirmed  the  soundness,  of  the 
recommendation.  Employed  as  a 
series  resistance,  the  clarostat  may  be 
set  for  any  satisfactory  value  to  in- 

sure the  slow,  positive  starting  of  the 
motor,  minimizing  the  strain  on  the 
projector  and  associated  sound  equip- 

ment. A  three-point  snap  switch  is 
employed  for  turning  on  and  off  the 
current,  and  inserting  or  eliminating 
the  clarostat  resistance  from  the 
motor  circuit. 
Once  the  satisfactory  resistance 

value  is  determined  by  actual  test 
with  the  particular  motor  to  be  con- 

trolled, the  clarostat  is  left  alone, 
maintaining  that  resistance  setting 
with  the  certainty  of  a  fixed  resist- 

ance. Meanwhile,  the  250-watt  ca- 
pacity of  the  device  is  more  than 

ample  to  dissipate  the  heat  generated. 
Both  snap  switch  and  clarostat  may 
be  mounted  in  an  iron  box,  or  the  de- 

vice itself  may  be  mounted  in  a 
separate  box. 

Electric   Clocks 

Telechron  clocks,  a  product  of  Gen- 
eral Electric,  are  now  being  distrib- 
uted by  National  Theatre  Supply  Co. 

These  clocks,  which  operate  direct 
from  electric  circuits  of  the  usual 

voltages,  are  operated  by  a  small  elec- 
tric motor.  They  are  said  to  require 

no  winding,  regulating,  or  cleaning. 
Such  a  clock  is  a  projection  room 

necessity,  in  order  that  there  may  be 
no  divergence  from  set  schedule  in 
picture  presentation  and  to  provide 
an  accurate  check  on  running  time. 

has   been   known   as   the    Barkhausen 
Effect. 
The  approach  of  the  permanent 

magnet  in  the  illustration  produces  a 
change  of  magnetic  flux  in  the  soft 
iron  core  and  as  a  result  an  electro- 

motive force  is  generated  in  the  sur- 
rounding coil  of  wire.  The  motion  of 

the  permanent  magnet  is  made  con- 
tinuous, without  any  sudden  changes 

in  speed,  and  if  the  change  of  flux 
were  equally  regular,  no  sound  would 
be  heard  in  the  receiver.  Bark- 

hausen's  experiment  indicated,  there- 
fore, that  at  least  part  of  the  flux 

changed  suddenly  or  discontinuously. 
— R.  M.  Bozorth  in  Bell  Record. 
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Adjustable 
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y%"  and   %"  Variation  in  E.  F. 

AS  the  name  implies  this  new  construction  offers 
the    projectionist     everything    he    has    been 

looking  for;  two  focal  lengths  in  one  construction. 

By  rotating  the  ring  on  the  lens  mount  the  size 
of  the  image  on  the  screen  can  be  increased  or 
decreased  instantly  to  take  care  of  the  difference 
between  sound  and  silent  film.  At  the  same  time 
an  automatic  shifting  of  the  center  of  picture  on 
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50 Motion  Picture  Projectionist May,  1930 

Don't  Change  Your 
Low  Intensity  Lamp 

Clear,  realistic  pictures,  freedom  from  eye-strain,  and 
natural  tone  quality  is  necessary  to  win  and  hold  your 

patronage. 

To  insure  projection  as  good  as  you  had  before  Sound, 

to  get  the  best  reproduction  from  your  sound  outfit,  you 

must  have  the  right  kind  of  a  screen. 

Vocalite  Sound  Screen  is  proven  best  by  scientific  test. 

Many  successful  installations  have  proved  it  to  be  superior 

in  light,  definition,  and  tone  quality. 

It  is  the  only  screen  optically  and  chemically  correct  for 

the  projection  of  Colored  Pictures. 

Full  information  will  be  sent  on  request,  cost  no  higher 

than  any  good  screen. 

Approved  by  Electrical 
Research  Products,  West- 

ern Electric  Co.,  Inc.,  and 
other  makers  of  Sound 

Equipment. V 
Porous  but  not 

perforated 

OC.ALITE 

Sound  * 
Fire   Proof 

Non    Inflammable 

The   First   Screen  Scientifically   Perfected  for  Sound   Pictures 

Beaded  Screen  Corp. 
Roosevelt,  New  York 
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Vallen    Offers    New  Automatic 

Screen    Modifier 

CONSUMMATING  two  years'  ex- perimental and  development 
work,  the  Vallen  Electrical  Company 
of  Akron,  Ohio,  has  perfected  and 
now  offers  the  Vallen  Automatic 
Screen  Modifier  for  changing  the 
screen  surface  in  connection  with 

large  pictures.  In  keeping  with  the 
Vallen  policy  of  anticipating  forth- 

coming demand,  much  time  and 
money  has  been  devoted  to  the  de- 

velopment of  this  particular  device. 
However,  sale  of  the  device  was  with- 

held until  such  time  as  it  would  pass 

the  most  rigid  specifications  as  to- 
practicality,  compactness,  and  de- 

pendability. Now  this  modifier  is 
being  marketed  under  the  same 
policies  of  service  and  guarantee  for 
which    the    name    Vallen    has    stood. 

At  the  present  time  the  demand  for 
this  modifier  is  being  keenly  experi- 

enced in  conjunction  with  what  is- 
termed  "magnascope"  projection.  The 
Vallen  Modifier  embraces  in  design 
every  feature  to  permit  its  use  in 
connection  with  Grandeur  film  at 

such  time  as  this  particular  applica- 
tion may  be  desired. 

The  Vallen  Modifier  consists  of  a 
metal  screen  frame,  rigidly  designed 
but  not  excessive  in  weight,  and  in- 

side of  which  the  screen  is  laced.  To* 
this  frame  is  attached  the  equipment 

for  handling  the  black  velour  cur- 
tains which  modify  the  screen  sur- 

face in  any  desired  direction  and  any 
desired  extent.  Of  vital  interest  is 
the  fact  that  no  additional  space  is 
required  beyond  size  of  the  frame. 

The  device  is  a  complete  unit.  In 
other  words,  the  various  parts  are 
all  attached  to  and  a  part  of  the 
metal  frame.  Without  any  change, 

the  unit  can  be  made  to  "fly"  when 
desired.  All  driving,  or  movement, 
is  accomplished  by  means  of  chain, 
thus  eliminating  all  possibility  of 

slippage  or  irregular  modification  of 
the  screen  surface.  Operation  may 
be  manual  or  electrical. 

Full  particulars  of  this  new  device 
will  be  sent  promptly  upon  applica- 

tion to  Vallen  Electrical  Co.,  Akron,, 
Ohio.    

Elkhart  Examining  Board 

A  bill  pending  before  the  City 
Council  of  Elkhart,  Indiana,  provides 
for  the  examination  and  licensing  of 

projectionists  by  a  city  board  of  pro- 
jectionists. This  board  would  be  com- 

prised of  the  city  electrician  and  two' 
projectionists  appointed  by  the  mayor 
for  two  year  terms.  Examinations 
would  be  held  at  intervals  of  three 
months. 

Provision  will  be  made  that  no  one 
under  21  years  of  age  should  be 
licensed.  Further,  a  license  will  be 
necessary  for  the  operation  in  any 
place  of  assembly,  public  or  private,, 
excepting  toy  machines  or  small  pro- 

jectors using  non-inflammable  film 
and  having  a  light  source  not  exceed- 

ing 100  watts. 
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Hints  on  Film  Storage 

STORING  of  film  requires  the  ut- 
most precaution.  The  film  must 

not  get  brittle  through  lack  of  the 
proper  moisture.  Nor,  on  the  other 
hand,  must  it  be  allowed  to  become 
too  moist,  for  then  it  will  stick  to- 

gether and  ruin  the  print.  If  the 
film  becomes  dry  and  brittle,  it 
weakens  the  sprocket  holes  so  that 
they  eventually  break  down,  and  it 
also  causes  the  film  to  crack. 

If  it  becomes  too  moist  the  emul- 
sion becomes  sticky  and  separates 

from  its  base.  This  is  what  happens. 
The  non-emulsion  side  of  the  print 
has  a  covering  of  hardened  gelatin. 
The  emulsion  itself  has  a  gelatin  base 
filled  with  silver  particles.  When  the 
emulsion  is  in  a  moist  state  it  is 
forced  against  the  hardened  gelatin 
of  the  non-emulsion  side  (we  are 
now  referring  to  the  print  wound  on 
a  reel),  and  the  two  coatings  adhere. 
When  the  film  is  unwound  and  sep- 

arated from  the  next  layer  the  emul- 
sion loosens  and  sticks  to  the  layer 

next  to  it. 
Therefore,  the  utmost  care  must  be 

exercised  in  unwinding  the  print. 
The  layers  must  not  be  separated  by 
jerking  or  pulling  but  should  be 
coaxed  apart  so  as  to  cause  as  little 
damage  as  possible.  This  damage, 
however,  will  occur  when  the  print 
runs  through  the  projector,  if  the 
print  has  not  been  properly  stored 
beforehand.  The  loosening  of  the 
emulsion  will  not  be  noticeable  dur- 

ing the  first  several  showings  of  the 
print  but  it  will  gradually  show  up 
and  compel  the  discarding  of  the 

print. 
The  prevention  of  this  lies  in  the 

proper  adjustment  of  the  moistening 
chamber  in  the  vault  or  safety  cabi- 

net used  for  film  storage.  The  lack 
of  proper  storage  conditions  may  do 
damage  to  the  film  in  the  area  of 
the  sound  track  which  will  require 
the  elimination  of  the  damaged  part 
and  thus  break  up  the  logical  con- 

tinuity of  the  sound.  A  few  cuts  of 
this  sort  may  pass  unnoticed,  but  if 
they  accumulate  during  the  course  of 
a  single  subject  the  audience  will  be- 

come aware  of  them. 

CINEPHOR 

A  Modern  Terror 
In  reviewing  a  sketch  in  a  recent 

Paramount  production  the  motion  pic- 
ture critic  of  The  New  York  Sun 

passes  the  following  comment: 

5.  "In  a  Girls'  Gym."  Jack  Oakie 
is  the  instructor  of  the  "Venus  girl" 
class  and  Zelma  O'Neill  is  his  jealous 
sweetheart.  "I'm  in  Training  For 
You"  is  the  song,  and  the  number,  as 
a  whole,  is  so  so;  but  whoever  di- 

rected Miss  O'Neill  and  Mr.  Oakie  in 
such  discarded,  unfunny  song  and 
dance  routine  should  be  locked  up  in 
a  projection  room  for  life. 

It  being  this  reviewer's  idea,  ap- 
parently, that  being  locked  up  in  a 

projection  room  for  life  is  comparable 
to  being  consigned  to  a  medieval 
dungeon  or  being  tossed  to  the  lions. 

»      » LENSES «     « 

PRODUCT  OF 
NUMBERLESS 

INSPECTIONS 

iHE  secret  of  the  unvaryingly 

high  quality  of  Cinephor  Lenses 
lies  in  the  continuous  control  of 

every  process. 
In  grinding,  the  lenses  are  repeatedly  examined  and  tested 

by  interference — one  of  the  most  critical  testing  methods  known 
to  science. 

We  believe  Cinephor  Lenses  are  unequalled  in  critical  defini- 
tion, flatness  of  field,  illumination,  and  maximum  contrast  be- 

tween black  and  white. 

Write  for  complete  literature. 

BAUSCH  &  LOMB  OPTICAL  CO. 
680  St.  Paul  St.       «      »        Rochester,  N.  Y. 
Makers  of  Orthogon  Eyeglass  Lenses  for  Better  Vision 

15,000  Griswold  Film  Splicers  are  in  constant  use 

daily  in  theatres  throughout  the  World.  The  standard 

film   splicer   for   efficiency,   durability   and   economy. 

GRISWOLD  MACHINE  WORKS 
Port  Jefferson,  L.  I.  New  York 
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QUALITY 

The 
INTENSITY 

Type  F  R 

High    Intensity    Arc 
For  Motion  Picture  Projection 

Hundreds  of  successful  installations  tell  their  story  of 

the  best  possible   projection   at   lowest  operating   cost 

HALL   &    CONNOLLY,   Inc. 
24  VAN  DAM  STREET  NEW  YORK  CITY 

A  Rectifier  Built  for  Use  with  Sound 

Features 

25   amps   at   each   arc 

during    change-over 

30    to    40    amps    for 

Spotlight 

Nothing  to  wear  out 

Accessible 

Durable 

Small  installation  cost 

Can    be    used    on    any 
A.  C.  Supply 

Low  cost  of  operation 

No  moving  parts Type  M.  P.  25-25 

Advantages 

Less   Initial   Cost 

Saving  of  Current 

High  efficiency  80-86% 

No  special   Booth  re 

quired Readily  accessible 

Lower   Maintenance 
Cost 

No  Special  Wiring 

Required 

Fireproof 

Shockproof.     No  live 
parts  exposed 

Noiseless 

No  Oiling 

Easy  to  Operate 

Operate  Two  Projectors  from  One  Rectifier 

Your  Supply  House  Can  Tell  You  AH  About  This  Machine 

FOREST  ELECTRIC  CORP.,  272  New  St.,  Newark,  N.  J. 
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SENTRY 
SAFETY 
CONTROL 

THE  ONE  INDISPENSABLE 

DEVICE  THAT  POSITIVELY 

ASSURES  SAFE  AND  EFFI- 

CIENT PROJECTION  UNDER 

ANY   CONDITIONS 

Master  Aids  For 

Master  Projectionists 

AN  AUTOMATIC  CHANGE- 

OVER AND  COOLING  PLATE 

THAT  IS  ONE  OF  THE 

FINEST  PIECES  OF  BOOTH 

EQUIPMENT   EVER   MADE 

SENATOR 

CHANGE- 
OVER 

INFORMATION  CHEERFULLY  FURNISHED— WRITE  US 

SENTRY  SAFETY   CONTROL  CORP. 
N.  W.  Cor.  13th  and  Cherry  Sts. PHILADELPHIA 



Double  Cut  Off ! 
lies  you  move  light 

The   old    type   front   disc   shutter  cuts   off   in  The  new  Model  "H"  Cylindrical  Shutter  cuts 
one  direction  only,  diagonally  across  the  picture.  off  from  the  top  and  bottom  of  the  picture  simul- 
The  shutter  moving  in  one  direction  across  the  taneously  and  across  the  narrow  dimension  of  the 
longest  dimension  of  the  picture  is  slow  in  cut-  picture,  resulting  in  a  faster  douhle  cut-off  and 
off  and  inefficient  in  illumination.  increased  illumination  with  sharper  definition. 

D 

62%%  OF  THE  HEAT  IS  REMOVED  FROM  THE  FILM! 

THE  ENTERPRISE  OPTICAL  MFG.   CO. 
564  W.  RANDOLPH  STREET,  CHICAGO,  ILL. 

:"  f  A" 

Deluxe  i 
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Motion  Pictu  re 
PROJECTIONIST 

The  International  Authority 

PIONEERING    BRINGS     RESULTS     AND     PERFECTION 
IN     PROJ  ECTION 

Dual    Focus    Type 

Ilex  F:2.5 

Projection 
Lenses 

2 — Set   in   position 
for  silent  film. 

PATENTS   PENDING 

No.     1 — In     position    for 
sound   film. 

Assure  maximum  projection  efficiency 

Greater  Sharpness 
Greater  Brilliancy 

Comparative  test  with  any  other  make 
will  prove  their  superiority. 

Now  furnished  in  two 

Series — 
HPHE  Standard  Ilex  F:2.5  equipped  with  adjustable  mechanism 

■*-  permitting  the  exact  screen  covering  desired,  within  its  focal 

range — 

The  Ilex  F:2.5  Dual  Focus  type  with  which  it  is  possible  to 

maintain  the  same  size  screen  covering  when  running  sound-on- 
film  as  is  obtained  with  silent  film  or  sound-on-disc — 

The  superior  optical  qualities  of  the  Standard  Ilex  maintained 

in  both  positions  of  the  Ilex  Dual  Focus — 

Inject  into  your  screen  that  clean-cut 
brilliancy    that    Ilex    alone    can    give. 

Standard    Type 

ILEX    OPTICAL    COMPANY 
ROCHESTER  Established  1910  NEW    YORK 

A  MANCALL 

PUBLICATION 

Vol.  *,,  No.  8 
25c,  per  copy 

S200  p«r  year 



THE    KAPLAN 

SURE-FIT   PROJECTOR 
is  standard  equipment  in  many  of  the 
country's  leading  theatres  where  Sound Pictures  are  shown. 

It  is  a  vibrationless,  smooth-running, 
and  perfectly  tooled  mechanism, 
noted  for  its  sturdiness  and  de- 
pendability. 

The  Kaplan  Projector  is  guar- 
anteed by  experience  and  repu- 

tation. 

KAPLAN  SURE-FIT  PARTS 

are  known  and  used  the  world  over. 

7      Each    the    product    of    carefully 

planned    precision    work    and     rigid 

inspection. 

Both — the  Projector  and  parts  have 
been  standard  for  many  years.  Able 
engineers,  tool-makers,  and  machinists 
guided  by  a  thorough  knowledge  of  the 
exact  requirements  for  perfect  projec- 

tion have  combined  to  produce  a  stable 
and  meritorious  product. 

With  the  growth  of  projection — 
sound,  etc. — Sure-Fit  products  have 
grown  in  usefulness  and  dependability, 
meeting  the  most  exacting  demands. 
The  most  conscientious  projectionist  re- 

lies on  Sure-Fit  products  because  the 
trade-mark  guarantees  the  merchan- 
dise. 

SEE  YOUR  DEALER 

Your  dealer  carries  Sure-Fit  parts.  If 

he  doesn't,  get  in  touch  with  us  and  we 
will  direct  you  to  the  nearest  dis- 
tributor. 

Always  ask  for  Sure-Fit — accept  no 
substitutes. 

Sam  Kaplan  Manufacturing  and  Supply  Company,  Inc. 
729  Seventh  Avenue  New  York  City 
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wiouncinff  a  SI EW ARRIVAL... 
SYNCRODISK  JUNIOR 

PER  PAIR 

j-
 

/war £V£RYTH£ATR£  OWNfR 
Can-HawTalkjcs. i 

Don't  waste  time.  Send 

in  your  order,  now,  di- 
rect to  us  or  to  your 

dealer.  Orders  filled  in 

order  of  receipt,  only. 
Your  choice  of  Audak 

or  Erla  pick-ups,  Actually 

2  Syncrodisk  Junior  Turn- 
tables, complete  with 

pick-ups  and  fader,  for 
only  $150.00  anywhere  in 
the  U.  S.  A. 

X 

V.  For  every  small  house  in  the  land — including  the  Saturday  night 

and  Sunday  movie  hall — here  is  the  new  and  wonderful  "life-saver" 
by  Weber.     Every  movie  can  now  be  made  a  "talkie." 

Think  of  it,  for  $150.00  per  pair,  including  pick-ups  and  change- 
over fader,  you  can  have  two  Syncrodisk  Junior  Turntables,  built 

absolutely  with  the  world-famous  Weber  precision,  accuracy,  care 
and  quality.     Faultless,  synchronized  talkies  for  $150.00. 

Smooth,  dependable,  steady,  tone-true  performance — backed  by 
•  the  same  unchallenged  Weber  guarantee  that  has  always  been  part 

of  every  Syncrodisk  sale,  "Complete  Satisfaction  or  Money  Back." 
Weber  quality  built  sales  leadership  for  Syncrodisk.  Now  that 

leadership  makes  possible  quality  in  quantity  production  of  Syncro- 

mf  disk  Junior.     You  reap  the  advantage. 

Export   Dept.: 
15   Leight  St. 
New  York  City 

WEBER   MACHINE   CORP. 
59  RUTTER  ST.  ROCHESTER,  N.  Y. 

Cable  Address: ARLAB, 

New  York 

SOUND    PICTURES    FOR    EVERY    SMALL    HOUSE!/ 
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lOO  Per  Cent 
Perfect  For 

Light -Sound -Color 
&  Third  Dimension 

o  c  a  1  i  t  e 
Sound  Screen 

The  First  Screen  Scientifically  Perfected  for  Sound  Pictures 

More  Brilliant  Pictures — More  Perfect  Sound 

Clear,  realistic  pictures,  freedom  from  eye- 
strain, and  natural  tone  quality  is  necessary 

to  win  and  hold  your  patronage. 

To  insure  projection  as  good  as  you  had  before 
Sound,  to  get  the  best  reproductions  from  your 
sound  outfit,  you  must  have  the  right  kind  of  a 
screen. 

Vocalite  Sound  Screen  is  proven  best  by  scien- 
tific test.  Many  successful  installations  have 

proved  it  to  be  superior  in  light,  definition, 
and  tone  quality. 

The  Ideal  Screen  for 

Magnascope  and  Gran- 
deur Pictures.  Porous 

but  not  Perforated. 

Flame-Proof 

It  is  the  only  screen  optically  and  chemically 
correct  for  the  projection  of  Colored  Pictures. 

Full  information  will  be  sent  on  request,  cost 
no  higher  than  any  good  screen. 

Approved  for  sound  by  Electrical  Research  Prod- 
ucts, Inc.,  for  use  with  Western  Electric  Sound 

Systems,  DeForest  Phono  Film  &  Phono  Disc, 

Pacent  Reproducer  Corp.,  R.  C.  A.  Master-Phone, 
Electrophone,  etc.,  etc. 

Optically  Correct  for  Colored  Pictures 

Manufactured  by 

BEADED  SCREEN  CORPORATION 
19  DEBEVOISE  AVENUE, ROOSEVELT,  NEW  YORK 
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Claims   Natural    Color   Process 

The  natural  color  film  problem  has 

been  solved  by  a  recent  Swiss  inven- 
tion, states  the  Swiss  Cinema,  a 

trade  magazine.  A  color  film  pro- 
duced according  to  the  new  process 

was  recently  demonstrated.  The  colors 
appear  to  be  absolutely  natural  and 
give  a  greater  impression  of  plasticity 

than  was  ever  produced  by  a  black- 
and-white  film.  The  new  invention 
does  not  imply  either  technical  or 
financial  difficulties;  it  is  merely  a 

completion  of  the  black-and-white 
film.  Films  produced  according  to 
this  process  can  be  projected  over 
any  ordinary  apparatus  and  copied 
and  developed  along  the  usual  lines. 

There  are  no  moving  color  edges 
which  are  so  dangerous  in  other 

existing  color-film  systems,  and  the 
color  scale  is  extremely  rich. 
Further  advantages  are :  the  complete 

interchangeability  of  color  and  black- 
and-white  films,  both  in  recording 
and  reproducing;  normal  frequence  of 
pictures  at  the  recording;  normal 
source  of  light  during  the  projection; 
no  difference  of  price,  as  compared 
with  the  black-and-white  film.  A 
Swiss  color  film  is  being  produced 
now  according  to  the  new  system. 

National    Projector   Carbons 
are  more  economical 

The  national  projector  oro-tip  negative  carbons  will 

not  pencil  under  high  intensities.  This  prevents  sputtering 

and  flickering  pictures.  An  arc  produced  with  these  car- 

bons, and  National  Projector  Positives,  insures  such  effort- 

less ease  of  projection  that  the  audience  will  be  free  to 

enjoy  the  picture  on  the  screen.  The  positive  carbons  form 

deep,  well-rounded  craters.  This  helps  to  convert  a  greater 

percentage  of  electrical  current  into  light  rays  .  .  .  thus 

giving  more  economical  projection. 

NATIONAL  CARBON  CO.,  Inc.   Carbon  Sales  Division:  Cleveland,  Ohio 
BRANCH  SALES  OFFICES 

New  York,  N.  Y.        Pittsburgh,  Pa.        Chicago,  111.        Birmingham,  Ala.        San  Francisco,  Cal. 

Unit  of  Union  Carbide  i  j|   and  Carbon  Corporation 

National  Projector  Carbons 

IN   WESTERN   CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS — HOLMES 
and  all  theatre  equipment  of  the  leading  manufacturers.    Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

306  Canada  Building 
Winnipeg,  Man.,  Canada 

Alberta    Representative 

M.  L.  ADAMSON 

1605 — 104th   St.,   Edmonton,   Alb.,   Canada 
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Every  E-ffect  is  as 
fascinating  as  an 

Arabian    Nights' 
tale. 

No.  121-  7astXije No.  122-  Street  Scene No.  125-  Harold  lloifd 

No.  124- Boll  Scene No.  125  Street  Scene No.  126  -  Calendar 

No.  127-  landscape No.  128  -Sherlock  Holmes         No.  129  -Skyline  of  Chicago 

Our    E-ffects    used with  the 

BRENKERT     F-7 
Master      Brenograph 

and    other    types    of 
E-ffect   projectors. 

Make    Your    Presentation 

More  Beautiful  .  .  .  More  Brilliant 

With  Workstel  E-ffects 

OUR  LIBRARY 

All   theatres   today — both   large   and   small- 
beauty  and  brilliance  to  the  performance. 

-use   effects   to   add 

Walk  into  any  modern-operated  theatre  and  you  will  find  this 
true.  Your  organ  recital,  your  trailer  announcements,  your  fea- 

ture picture  title,  in  fact  every  part  of  your  program  can  be  en- 
hanced by  an  appropriate  E-ffect  showing  a  variety  of  color  and 

symbolism. 

Every  circuit  in  the  country  is  a  steady  user  of  Workstel  E-ffects. 
So  are  many  hundreds  of  independent  theatres  in  the  United 
States  and  Canada.     Also  abroad. 

We  carry  hundreds  of  E-ffects  in  stock,  suitable  for  all  occa- 
sions. 

If  we  haven't  what  you  want  we  will  make  it  up  at  once  and  ship 
immediately.  Order  from  us  and  build  up  your  own  slide  lib- 

rary. We  cater  especially  to  Projectionists  who  strive  to  improve 
the  quality  of  the  show  by  originating  special  curtain  effects  to 

surround  and  amplify  the  enter- 
tainment value  of  the  program. 

You  can  get  beautiful  effects  at 
slight  cost.  Write  us  today  for 
further  information. 

A  valuable  catalog  will  be 
sent  to  you  immediately  if 

you  will  write  to  us. 

Autumn  Scene 
Woodland  Scene 
Venetian  Scene 
Fantastic  Design 
Woodland  and  Water 
Winter  Scene 
Ice  Cave  Design 
Cabin-Woodland 
Chinese  Character 
Dragon 

Balcony  Window 
Water   Lilies   and    Moon 
Music  Background  Skyline 

of    Paris 
Cotton  Field Desert  Scene 
Two  Black  Crows 
Ghost  Scene 
Crazy  Quilt 
Garden  Scene 
Singing  Cartoon Prize  Fight  Ring 
Entrance  to  Castle 
American  Flag 
Irish  Background 
News  Background 
Window  Effect 

Aeroplane Futuristic  Buildings 
Maine  College 

Stock   Market   Effect 
Futuristic  Background 

Spanish  Scene Southern  Scene 
Water  Scene Golfers 

Flowers   and   Palms 
Flowers   and   Trees 
Swamp  Scene 

Arch Vase   with    Roses 
Leaf   and    Butterfly 
Leaf    and   Pots 
Oriental 
Luna    Park 
Tine  Trees 
Rose   and   Leaf   Pattern Oak  Trees 

Trees  and  Garden 
Circus  Tent 

Ship 

Camel  and  Sand 
Dance   of   Life 
Easter  Effect 
Lill'es    and    Candles 
Music  Notes 

Mountain  Through  Win- 

dow Organ  Background 
Rose  Border 
Microphone 
Fast  Life 

Street  Scene 
Harold  Lloyd 
Doll  Scene 
Calendar Landscape 

Sherlock  Holmes 
Skyline  of  Chicago 
Football   Scene 
Falling  Leaves 
Mountains 

Rose  Bush Birthday  Cake 

Fancy  Curtain 
Mystery  Scene The  Make-Dp 
Pilgrims'  Landing 
Curtain 

Rose  Arbor Picture  Frame 
Music  Background 
Santa   Claus 
Church  Scene 

New  Tear 
Interior   Prison   Ship 
Interior  Theatre 

Log  Cabin Drapes 

Open  Book Washington   and    Flags 
City    Skyline 
Tropical  Scene 

Spanish  Singer 

Spanish  Dancer 
Spanish  Shawl Spanish  Couple 
Lady    and    Fan 
Hunt    Scene 
Moon   and   Stars Love  Scene 
Silhouette 

Birds   and    Trees 
House   and   Lawn 

Sugar   Cane   Lane 
Birds 

Poplar  Trees Ice  Scene 

Hands 
Doorway 

Flags   of   Nations 
Spider  Web Prison  Scene 
Porch    and    Garden 
Colonial   House 
Chinese  Street Archway 

Fireside  Scene 

Flowers 
Broadway 

Mother's  Day Tapestry 

Country  Road Etc. 

WORKSTEL   STUDIOS 
151  WEST  46th  STREET NEW  YORK  CITY 
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IT   PAYS   TO 

MAK€    IT   A 

COMPL€T€  JOB WalJ 

Equipping  a  theatre  completely  from  one  source  is  of 

greater  value  than  its  decided  convenience.  The  Ex- 
hibitor who  buys  National  Equipment  from  start  to  finish 

finds  a  wider  range  of  theat1  e  supplies,  of  drapery  fab- 

rics and  carpet  patterns,  from  which  to  make  his  selec- 
tion. He  is  afforded  the  counsel  and  advice  of  specialists 

in  every  phase  of  theatre  equipping.  He  profits  by  the 

all-inclusive  guarantee  of  satisfaction  that  is  an  integral 
part  of  every  National  Purchase.  He  is  protected  by  an 

unequalled  maintenance  service  —  always  within  his 

reach.  Every  dollar  that  he  invests  buys  a  full  dollar's 
worth  af  merchandise  .  .  .  From  every  standpoint,  it 

pays   to    make    it    a    complete   job — a    National    job. 

This  stamp  of  approval 

means  quality  ...  in 

materials,  in  workman- 

ship, in  practicability. 
Look  for  it  in  the  advertisements  of 

theatre  equipment  manufacturers. 

Any  product  with  which  it  is  linked 

has  passed  National's  rigid  tests  of 
excellence  and  is  available  at  any 

National  Branch. 

NATIONAL  THEATRE 
SUPPLY    COMPANY 
Branches  in  all  Principal  Cities 

** 
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CONTNER  BLUE  SEAL  UNIVERSAL  LENS  ADAPTOR  AND  APERTURE  SYSTEM 
PATENTS  PENDING 

We  introduced  the  first  quick-change 
movietone  aperture  and  Lens  Adaptor  Sys- 
tem. 

We  have  several  thousand  successful  in- 
stallations in  United  States,  Canada  and 

foreign  countries. 

We  are  now  supplying  the  film  trap  made 
out  of  heat  resisting  iron  alloy — made  in  two 
styles,  one  with  the  sliding  aperture  and  the 
other  with  removable  aperture  plates. 

On    account    of    quantity   production   we    are 
announcing  the  following  new  prices: 

Special  Alloy  Film  Trap  with  sliding 
apertures      ,  .$30.00 

Adaptor  Holder,  one  regular  and  one 
movietone  adaptor        25.00 

Combination  set  including  Trap  and 
Adaptors  complete  for  one  projector  52.00 

GUARANTEE 
We  guarantee  our  film  trap  will  not  warp. 

MFG.  BY 

BLUE  SEAL  PRODUCTS  COMPANY,  INC. 
262  Wyckoff  St.  BROOKLYN,  N.  Y. 

FOR   SALE   BY  ALL   LEADING  SUPPLY   DEALERS 

Both    portable    and 
permanent  type 

These  booths  are  made  of  V4"  thick  tran-i>  "'"-ih  a^ir'e  iron  Wt"  x  1V4"  x 
3/16".  The  panels  are  interch->ngeible  --"1  bolt-d  together  with  stove  bolts. 
The  seams  are  filled  with  transite  cement.  The  floor  sheets  are  %"  thick 
asbestos.  The  Underwriters  throughout  the  country  have  approved  these 
booths,    as   well   as   the   fire   and   building   departments   of   all   cities. 

We  Build 

PORTABLE 
AND 

PERMANENT 
FIRE-PROOF 

PROJECTION   ROOMS 
About  22  years  ago  the  first  asbestos  booth  was  built 

as  an  experiment  by  the  Johns-Manville  Company  in  their 
old  building  at  100  William  Street,  New  York  City. 
The  workmanship  was  all  done  by  hand,  using  a  hack 
saw  to  cut  the  angle  iron  and  a  hand  drill  for  drilling. 
This  work  was  done  by  the  shipping  room  crew  in  the 
basement  of  the  building.  Crude  as  it  might  have  been, 
it  was  approved  by  the  New  York  Fire  Department, 
also   the   Building   Department. 

As  the  motion  picture  industry  was  just  beginning  to 

get  under  way,  it  became  necessary  for  the  Johns- 
Manville  Company  to  have  this  work  done  by  iron  work- 

ers, who  were  furnished  with  the  asbestos  boards  to 
complete    the    booths. 

For  the  past  two  years  these  booths  have  been  built 
by  the  Blue  Seal  Products  Company.  We  have  installed 
all  the  necessary  machinery  for  cutting  transite  board, 
and  equipment  for  cutting  and  bending  angle  iron,  and 
have  a  floor  space  large  enough  to  build  many  booths  at 
one  time.  These  booths  are  erected  on  the  shop  floor 
and  panels  marked  before  shipment  is  made  to  the 
theatres. 

BLUE    SEAL    PRODUCTS    CO.,    Inc. 
262  Wyckoff  Street Distributor   for  Johns-Manville    Corporation 

BROOKLYN,  N.  Y. 
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FOR  THAT  SMOOTH  START... 

A  Revolutionary 

Forward  Step 

in  Sound  Projection 

Greetings 
to  the 

30th 

LA.T.S.E. 

Convention 

§  j/Vy4  P   t^ie    ProJector    starts,    slowly,    surely,    without 
strain.  Another  snap — the  projector  is  now  up 

to  speed,  projecting  flawless  pictures  accompanied  by 

perfect  sound. 

That's  the  way  it  goes  when  you  include  in  your  pro- 
jecting equipment  the  New 

PROJECTOR 

MOTOR-STARTING 

CIARQ5TAT 
A  twist  of  a  screwdriver  sets  it  for  any  desired  speed  for 
starting  your  particular  motor  and  then  leave  it  alone.  There 
is  no  strain  on  your  projector  when  you  install  this  device. 

Don't  strain  the  projector  mechanism  by  a  sudden  start.  You 
can  save  yourself  trouble,  expense,  and  nerves  by  doing  the 
same  thing  others  are  doing.  The  cost  of  the  device  is  saved 
by  the  former  breakage  of  film  in  any  show. 

SOLD  WITH  A  MONEY  BACK  GUARANTEE 

WRITE  for  technical  data  regarding  the  New  PROJEC- 
TOR MOTOR-STARTING  CLAROSTAT  and  how  to 

apply  it  to  your  projector  motor.  Better  still,  order  a  com- 
plete unit  now  together  with  data  for  installation 

CLAROSTAT  MANUFACTURING  CO.,  Inc. 
297  North  Sixth  Street BROOKLYN,  N.  Y. 
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PROVE 

for  Large  Theatres 

for  Small  Theatres 

OUR 
BUSINESS 
CREED 

1  QUALITY 
2  SERVICE 

■^  RIGHT **         RRICES 

4    COURTEOUS TREATMENT 

Performance  PROVES  the  many  claims  we  make 

for  Imperial  Motor  Generator  Sets.  Careful  buy- 

ers, after  a  thorough  examination,  are  fully  con- 

vinced and  in  every  installation  QUALITY  PRO- 
JECTION has  been  attained. 

We  don't  ask  that  you  accept  our  word,  but  we 
shall  be  glad  to  PROVE  to  you  that  Imperial  M-G 
Sets  make  possible  a  NEW  STANDARD  of 

QUALITY  PROJECTION.  A  letter  will  bring 
you  interesting  details. 

IMPERIAL 
M-G  SETS 

1QU,E 
2 

OPERATION 

OVERLOAD 
CAPACITY 

5  CONSTANT 
VOLTAGE 

<4  RELIABILITY 

Consult  Your  Dealer  or  Write  Us. 
Imperial  Instrument  Panel 

THE    IMPERIAL    ELECTRIC    CO. 
Established  1889 

AKRON Branches  in  Principal  Cities OHIO 
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Silver-Marshall 

This  ultra-modern  factory  at  Chicaso,  one  of  the  largest  in  the  middle  west  devoted  exclusively  to  vacuum 

tube  apparatus — (over  100,000  sq.  ft.) — is  occupied  entirely  by  Silver-Marshall,  Inc. 

Silver-Marshall  Ideas  May  Clear  Up  Your 
Sound  Quality 

The  house  with  the  best  sound  is 
not  always  the  most  expensively 
wired  house. 

Many  a  theatre  where  the  sound 

goes  over  biggest  with  the  cus- 
tomers nowadays  is  one  where 

correct  but  little-known  electrical 
principles  have  been  ingeniously 

applied — as  for  example  in  the 
manner  of  connection  of  speakers 
to  the  amplifier. 

Silver- Marshall  engineers  are 
masters  of  speaker  location  and 

New 

Silver-Marshall  Auditorium  Speakers 
These  new  speakers  are  the  result  of  a  determination  on 
the  part  of  Silver-Marshall  engineers  to  provide  a  speaker 
actually  capable  of  delivering  to  your  patrons  the  most 
perfecttone  fidelity  that  modern  amplifiers  can  preserve. 

They  are  built  by  pioneer  speaker  designers  to  re- 
produce the  most  delicate  coloratura  soprano,  or  the 

thunder  of  artillery  in  warfare,  as  faithfully  as  they  do 
ordinary  dialogue. 

The  newSilver-Marshallauditorium  speakers  are  avail- 
able at  extremely  moderate  cost,  to  fill  the  requirements 

of  any  theatre,  no  matter  what  its  size  and  shape,  no  matter  what 
type  of  amplifier  is  used.  The  proper  selection,  location,  and  method 
of  installation  of  speakers  is  an  important  part  of  the  service  offered  by 
Silver-Marshall  sound  engineers. 

wiring — for  not  only  are  Silver- 
Marshall  auditorium  speakers  pre- 

eminent in  their  fidelity  of  repro- 
duction, but  Silver-Marshall  audio 

transformers  of  all  types  have 
been  leaders  in  quality  since  1925. 

Extremely  interesting,  both  from 
the  economy  and  performance 
standpoints,  are  some  of  the 
recent  practical  discoveries  of  our 
installation  engineers.  Why  not 
write  and  get,  without  cost  or  obli- 

gation, the  benefit  of  their  years 
of  experience  in  sound  problems? 

Tell  Us  This  About  Your  House 

Silver-Marshall  engineers  will  cheerfully  make  recom- 
mendations for  your  theatre  without  charge.  They  must 

know  the  following: 

1.  Length,  width,  and  seating  capacity  of  house. 

2.  Amount  and  type  of  absorbent  material  ("felt," 
drapes,  carpets,  type  of  seat  upholstery). 

If  house  is  already  wired,  following  should  be  stated  also: 

3.  Make  and  type  of  amplifier  used. 

4.  Make  and  type  of  speakers  now  in  use. 

5.  Does  amplifier  operate  directly  into  voice-coil  circuit  of  speaker 
(or  is  a  speaker  input  transformer  used)? 

6.  Faults  of  present  reproduction — such  as:  "Boomy"?  "Barrel-like"? 
"Nasal"?  "Sharp"?  "Tinny"? 

Write  us  now — see  suggestions  ubove — ut  right 
Kindly  address  the  Chief  Sound  Engineer 

SILVER-MARSHALL,  Inc.,    6463  W.  65th  Street,  Chicago,  U.  S.  A. 
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BRENKERT   REFLECTOR  ARC   LAMP 

USERS  of  low  intensity  lamps  will  obtain  the  utmost  in 
increased  light  on  the  screen  by  installing  Brenkert 

Low  Intensity  Reflector  lamps.  The  up-to-date  design 
and  construction  of  the  Brenkert  lamp  meets  modern 
conditions  and  requirements  which  are  not  the  same 
today  as  two  or  three  years  ago. 

Brenkert  low  intensity  lamps  are  sold  and  serviced  by 
progressive  independent  supply  dealers  throughout  the 
United  States  and  Canada.  See  your  independent  dealer 
or  write  us  direct. 

The    plant    that 

Brenkert 

quality    and 

dependability 

built. 

BRENKERT  LIGHT  PROJECTION  COMPANY 
St.  Aubin  at  East  Grand  Blvd.  Detroit,  Michigan 

Give  This  to  Your  Friend — Have  Him  Fill  It  in  and  Mail  to'us^at  Once 

The  Motion  Picture  Projectionist 

45  West  45th  Street,  New  York  City 

Gentlemen: 

Enclosed  please  find  $2.00  for  which  enter  my  subscription  for  one 

year  (12  issues)  starting  with   issue.    (Two  years,  $3.00.) 

Name 

Street   City      

State        Local  No. 

Adapt  Rear  Shutters  for 
Regular  Simplex 

By  H.  E.  Griffin 

The  following  information  supple- 
ments a  complete  description  of  the 

new  Simplex  rear  shutter  which  ap- 
peared in  these  columns  in  a  recent 

issue.  Rear  shutters  are  now  gener- 
ally regarded  as  delivering  the  most 

efficient  projection  results,  and  both 
Motiograph  and  Simplex  projectors 
now  feature  this  unit.  The  adapta- 

tion of  the  new  rear  shutter  to  all 
Simplex  models  is  a  real  forward 
step. — The   Editor, 

TO  meet  the  needs  of  theatres  in which  are  installed  the  regular 

model  Simplex  projector,  Interna- 
tional Projector  Corp.  has  designed  a 

new  rear  shutter  assembly  similar  to 
the  one  furnished  with  the  new  Super 
Simplex.  This  assembly  is  attached 
to  the  regular  Simplex  mechanism  and 
is  identical  with  the  one  on  the  latest 
models.  This  new  assembly  includes 
many  features  found  only  in  the 
Super  Simplex,  such  as  the  new  type 
gate  opening  device,  eye  shield,  new 
type  framing  device,  pilot  lamp  as- 

sembly and  shutter  adjusting 
mechanism.  All  these  are  manipu- 

lated from  the  operating  side  of  the 
mechanism. 

Porous  Screen  Light  Loss 

The  advent  of  sound  pictures  made 
it  necessary  to  discard  the  old  type 

opaque  screens  and  substitute  there- 
for various  types  of  perforated 

screens  so  that  the  sound  might  be 
more  satisfactorily  transmitted 
through  the  screen.  Porous  screens 
have  reduced  the  light  from  25  to  40 
per  cent.,  necessitating  the  use  of 
much  higher  amperage  in  order  to 
bring  screen  brilliancy  back  to  some- 

where near  normal.  The  result  of 
this  increased  amperage  has  been  a 
greatly  increased  amount  of  heat  at 
the  aperture  plate  and  over  the  front 
of  the  mechanism.  This  not  only 
caused  warpage  and  damage  to  the 
rear  of  the  mechanism  but  also  devel- 

oped a  great  deal  of  buckling  of  the 
film  and  a  corresponding  amount  of 
distortion  of  the  sound  track  on  the 
film.  The  former  is  readily  visible 
on  the  screen  and  most  annoying  to 
the  observer.  The  latter  has  not  been 

so  obvious,  but  it  can  be  readily  ap- 
preciated that  sound  waves  photo- 

graphed upon  the  film  cannot  possibly 
reproduce  with  proper  fidelity  the  ex- 

cellent results  obtained  in  present  day 
recording.  The  elimination  of  these 
two  defects  has  naturally  been  of 
great  importance,  but  the  fire  hazard 
which  developed  through  the  use  of 

higher  amperage  was  far  more  seri- 
ous. It  has  been  thoroughly  realized 

that  the  film  has  never  been  ade- 
quately protected  by  cooling  devices 

during  its  transit  through  the  pro- 
jector, but  due  to  relatively  lower 

amperages  and  various  protective  de- 
vices on  the  projector  the  fire  hazard 
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different  Changeovers 
One  for  every  type  projector 

*  All  equipped  with  the  famous  treadle-type  foot  switch. 

STRONG    5-POINT    CHANGEOVER, 
for  Simplex  or  Motiograph,  includes 

the  following  features: — eye  shield, 
framing  light,  film  gate  opener,  and 
changeover. 

Now  equipped  with  automatic  cut-off. 
You  can't  burn  the  coil  out. 

„  .        ($60.  for  Simplex 
Frice:($55.  for  Motiograph 

STRONG  SUPER  CHANGEOVER  for 

Super  Simplex.     Takes  the  place  of 
the  eye  shield. 

Equipped  with  automatic  cut-off. 
Price:   $50. 

STRONG  DE  LUXE  CHANGEOVER 

— for  any  type  or  make  projector. 
Placed  at  the  porthole.  Has  5-inch 
opening. 

Equipped  with  automatic  cut-off. 
Price : 

STRONG  JUNIOR  MODEL — for  any 
type  or  make  projector  where  the 
light  beam  does  not  exceed  3  inches 

when  passing  through  the  change- 
over. Placed  at  the  porthole. 

Equipped  with  automatic  cut-off. 
Price:    $30. 

ALL  STRONG 
Changeovers  are 
operated  by  the 
STRONG 
Treadle  •  Type 
footswitch  (A 
PATENTED 
FEATURE). 

You  don't  have 
to  feel  around 
for  the  button 
on  the  floor. 
Another 
STRONG  im- 
provement! 

Not  just  one  changeover 

that  you  have  to  use  for 

different  types  of  projec- 
tors and  under  different 

conditions.  STRONG 

now  supplies  a  different 
changeover  to  meet  any 
condition. 

Sold  Through 

NATIONAL  THEATRE  SUPPLY  CO. 
Branches    Everywhere 

You  Can't BURN  OUT  Coils  in 

STRONG 
CHANGEOVERS 

(*A  PATENTED  FEATURE) 

A, XL  models  of  STRONG  Changeovers,  except  the Junior  type,  are  now  equipped  with  Automatic  Cut- 
Outs.  Cuts  current  off  coils  immediately  change- 

over is  made. 

STRONG  Changeovers  are  acknowledged  the  best. 
And  with  good  reason:  For  many  years 

STRONG  has  specialized  on  the  development  and 
manufacture  of  changeovers  only.  Years  of  ex- 

perience in  the  projection  room  as  a  practical 
projectionist  has  enabled  us  to  observe,  study, 
understand,  and  finally  solve  the  many  changeover 
problems  that  arise  through  changes  in  types  of 
projectors  and  special  conditions  of  various  projec- 

tion rooms.  We  have  consistently  kept  pace  with 
progress.  Today  our  four  types  of  changeovers 
satisify  all  conditions.  One  of  these  will  solve  your 

problems. 

JOIN  the  procession.  Join  the  thousands  of  thea- 
tres now  using  STRONG  Changeovers.  Write  us 

— or  see  your  nearest  National  Theatre  Supply  Co. 
branch. 

Manufactured  by 

ESSANNAY  ELEC.  MFG.  CO. 
2809  W.  Van  Buren  St.  Chicago,  III. 

L.  D.   Strong,  President 

Member  Local  110,  I.  A.  T.  S.  E.,  Chicago,  Illinois 
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Do  You  Know.... 

that  The  Hertner  Electric  Company,  in 

addition  to  being  the  exclusive  Manufac' 
turers  of  the  Transverter  .  .  .  the  leading 

motor  generator  for  converting  alternating 
current  into  direct  current  .  .  . 

also  manufacture 

Generator    Control    Panels 

and    Rheostats    for    Projection 
Arc    Circuits 

Hertner  equipment  is  internationally  known 

for  its  quiet,  uniform  operation  .  .  .  its 

extremely  long  life  and  dependability,  with 

freedom  from  repair. 

1 
"If  you  show  Pictures  you 

need  Transverter  equipment, 
more    so    today    than    ever 

before." 

Canadian 
Distributor 

Perkins 
Electric 

Ltd. 

THE  HERTNER  ELECTRIC  COMPANY 
ranswcrtcK 

12688    Elmwood    Avenue  SFt  Cleveland,    Ohio,    U.    S.    A. 

Exclusive  Manufacturers  of  the  Transverter 

KEEP  all  your  COPIES  of 
/  MOTION    PICTURE    PROJECTIONIST 

^^>.       AS  A  REFERENCE  FOR  CURRENT 
4ND  FUTURE  NEEDS  —  PRE- 

SERVE     THEM      IN      A 
BINDER 

GOOD  SOLID 
IMITATION  LEATHER 
—GET  ONE 

ORDER  FROM  THE  MOTION  PIC- 
TURE PROJECTIONIST 

has  not  been  a  particularly  serious 

problem. 
With  the  introduction  of  sound  the 

greatly  increased  amperages  aggra- 
vated the  hazard  to  such  an  extent 

that  fire  authorities  throughout  the 
country  have  become  very  much  in- 

terested in  the  matter.  The  problem, 
however,  has  been  satisfactorily 
solved  by  the  introduction  of  the  rear 
shutter.  Exhibitors  are  now  enabled 
at  very  low  cost  and  little  or  no 
trouble  to  equip  their  projectors  prop- 

erly and  protect  the  film  from  exces- 
sive heat.  The  same  equipment  also 

solves  the  problem  of  buckling  and 
sound  distortion  because  these 
troubles  were  due  primarily  to  the 
excessive  heat  heretofore  projected  to 
the  film. 

Attempts  have  been  made  in  vari- 
ous ways  to  reduce  heat  and  elimi- 
nate buckling,  but  the  results  have 

never  heretofore  been  satisfactory. 
The  most  successful  efforts  to  over- 

come this  serious  problem  have  been 
coincident  with  the  introduction  of 
the  rear  shutter.  New  model  pro- 

jectors, of  course,  have  these  rear 
shutters,  and  now  it  is  possible  for 
users  of  prior  model  projectors  to 
equip  their  machines  at  less  cost  and 
little  trouble  with  a  new  rear  shutter 
which  will  give  just  as  efficient  serv- 

ice as  do  the  new  model  projectors. 
This  adaptation  of  a  new  assembly  to 
existing  models  is  a  great  forward 
step. 

The  rear  shutter  assembly  entirely 
meets  the  exacting  demands  of  pres- 

ent day  projection  by  providing  more 
light  and  at  the  same  time  reducing 
the  heat  at  the  aperture.  Illumina- 

tion is  increased  greatly,  the  percent- 
age increase  depending  on  the  focal 

length  and  type  of  lens  used,  and  the 
heat  at  the  aperture  plate  is  reduced 
to  between  50  and  75  per  cent. 

Eliminates  Heat 

This  improvement  is  due  to  inter- 
posing the  new  shutter  assembly  be- 
tween the  arc  lamp  and  the  film, 

thereby  making  it  unnecessary  to  use 
heat  plates  or  shields  in  proximity  to 
the  film.  The  blades  of  the  new 
Simplex  shutter  assembly  in  their 
new  position  immediately  eliminate 
50  per  cent  of  the  heat  from  the  arc 
and,  in  addition  thereto,  a  further 
large  decrease  in  heat  is  obtained  by 
using  this  shutter  to  create  a  par- 

tial vacuum  at  the  aperture  and  set 
up  an  air  disturbance  in  the  beam  of 
light  which  accomplishes  the  desired 
result.  The  air  current  set  up  by  the 
shutter  will  keep  the  film  cool  and 
therefore  prevent  buckling.  The 
width  of  the  rear  shutter  blade  no 
longer  depends  on  the  size  of  the  lens 
so  that  a  shutter  using  a  90  degree 
effective  blade  can  be  used  with  a 
lens  of  any  diameter,  while  with  the 
old  type  shutter  a  minimum  of  102 
degrees  was  necessary. 

The  assembly  as  above  stated  may 
be  attached  to  any  existing  old  type 
Simplex  mechanism  and  in  a  very 
short    time. 
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Photograph  of  pro- 

jection room,  Loew' s King  Theater , 
Brooklyn,  N.  Y. 

All  Loew' s  theaters 
areReelite  equipped. 

Reelites  are 

standard  equipment 
in  modern  theaters Mr.  George  Johnson,  Chief  Projectionist, 

using  Reelite. 

Reelites  are  low  in  cost,  are  out  of  the  way  when 
not  in  use  and  add  greatly  to  projection  room 
efficiency.  They  are  used  in  thousands  of  theaters 
throughout  the  country. 

Reelites  may  be  hung  over  every  projection 
machine,  within  easy  reach  in  emergencies.  In  the 

photograph  above,  Reelite  No.  1  is  used  to  light 
up  the  surrounding  area  as  an  ordinary  electric 
light.  No.  2  shows  it  hung  on  the  lamphouse  to 
light  up  a  particular  area.  No.  3,  No.  4,  and  No.  5 
show  other  Reelites  swung  out  of  the  way  of  the 
working  crew.   The  projection  room  shown  in 

this  photograph  has  a  battery  of  five  Reelites. 
Reelites  can  be  swung  into  instant  action.  Just 

reach  your  hand  above  your  head  and  pull  it  down 

— a  slight  pressure  on  the  button  and  the  light 
shines  right  where  you  want  it.  The  long  cord, 
winding  out  of  the  housing  fastened  to  the  ceiling, 
enables  you  to  walk  around  the  projection  room 

freely  carrying  the  light  with  you  where  neces- 
sary. When  finished,  it  will  wind  itself  automati- 
cally back  out  of  sight. 

Visit  your  city's  latest  theaters  and  you  will find  Reelites.  You  should  have  them  too. 

APPLETON  ELECTRIC  COMPANY 
1710  Wellington  Ave.,  Chicago,  U.  S.  A. 

New  York — 150  Varick  St.  San  Francisco — 655  Minna  St. 

Los  Angeles — 340  Azusa  St.  Seattle — 628  Railroad  Ave. 

Portable 

Reelite 
REG.  U.  S.  PAT.  OFF. 

The  Handy  Light  on  a  Reel 
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Modern  Projection  Needs 

Centering   Lens   Holder 

Replacing  intermittent  unit  re- 
quires only  a  minute.  Should 

emergency  require  it,  replace- 
ment can  be  accomplished  with- 

out interrupting  or  delaying  show 
in  the  least. 

THE  GEM  CARBON  JAW  is  de- 

signed expressly  for  use  with  the 

Peerless  High  Amperage  Reflec- 
tor arc  lamp.  Made  of  a  special 

heat  resisting  alloy  which  will 
outlast  any  material  now  in  use 

for  this  purpose.  Type  of  con- 
struction insures  carbon  being 

held  parallel  and  positive  crater 
is  always  precisely  at  focal  point. 
Because  of  lasting  qualities  it  is 

by  far  the  most  economical  car- 
bon jaw  to  use. 

PRICE  ea.   $12.00 

The  Centering  Lens  Mount  for  Sim- 
plex, here  illustrated,  is  endorsed  by 

projectionists  everywhere  as  the  sim- 
plest, most  accurate  and  efficient 

device  for  effecting  instantaneous 
lateral  adjustment  of  lens  when 
changing  from  regular  to  sound  track 
film  and  vice  versa.  Can  be  placed 
in  machine  in  a  few  minutes  without 
cutting  or  machining.  Holds  lens 
rigid  and  vibrationless. 

Price  each  complete  as  shown — $25.00 

The  Duplex  Aperture  Gate  for 
Simplex  carries  a  vertically  shifting 
plate  having  both  the  regular  aper- 

ture opening  and  also  one  for  movie- 
tone. The  sound  on  film  aperture 

may  be  either  proportional  or  one 
which  simply  masks  off  the  sound 
track,  as  you  prefer. 

Price  each  complete  as  shown — $35.00 Duplex   Aperture   Gate 

The  FULCO  PROJECTOR  is 

notable  for  many  exclusive  fea- 
tures of  real  practical  value. 

One  of  the  most  important  of 
these  is  the  replaceable  intermit- 

tent unit. 

PRICE 

each  $12.00 

GEM  CARBON  CONTACT  JAW 

For    Peerless    High    Amperage Reflector  Lamp 

CTULCOS 
E.  E.  FULTON  CO. 

C.  H.  FULTON 

President 

CHICAGO— 1018  S.  Wabash  Ave. 
NEW  YORK— 115  W.  45th  Street 
BOSTON— 65    Broadway 

Executive  Headquarters 

1018  S.  Wabash  Ave.,  Chicago,  111. 
F.  A.  VAN  HUSAN 

Vice  Pres.  and  Sales  Mgr. 

BRANCHES 

PHILADELPHIA— 1337  Vine  St. 
ATLANTA— 146  Walton  St. 
ST.  LOUIS— 3232  Olive  St. 
INDIANAPOLIS— 340  N.  Illinois  St. 

FACTORY— 2001-2007  S.  California  Ave.,  Chicago,  111. 

=EFULC03 
A.  G.  JARMIN 

Treasurer 

MILWAUKEE— 151   Seventh  St. 
LOS  ANGELES— Film   Exchange   Bldg. 
SAN   FRANCISCO— 255   Golden   Gate    Ave. 
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The  Footswitch  Adopted  as  Standard  Equipment 

1.  Complete 
footswitch 

2.  Casing 

3.  Plunger    and 
shaft 

4.  Plunger    recoil 
spring 

5.  Plunger  con- 
tact assembly 

FOOT  SWITCH 

""'  r,Ja*r-,  mass 

8 

6.  Bracket  mount- 
ing screws 

7.  Panel  assembly 

8.  Cover 

9.  Floor  mount- 
ing bracket 

AUTOMATIC    SHUTTER    CONTROL 
with 

3-WIRE  CIRCUIT  FOOT  SWITCH 
Embodies  All  Modern  Engineering  Principles 

rPHE  new  and  improved  3-Wire  Circuit  Foot  Switch  is 
•*-  adaptable  for  use  with  anv  type  of  installation.  When 
used  with  AUTOMATIC  SHUTTER  CONTROL  the  com- 

bination is  unsurpassed  due  to  the  low  current  consumption 
of  the  AUTOMATIC  SHUTTER  CONTROL,  and  the  syn- 

chronous current  application  factor  which  has  been  especially 
designed  and  embodied  in  this  foot  switch. 

It.  permits  the  simplest  installation  both  in  mounting  and 
wiring — also   the   easy  replacement   of  parts. 

Entire   switch  mechanism   is  mounted   on   a   bakelite 

panel. 
All  contacts  are  of  phosphor  bronze   wipe   contacts, 

and    are   large    enough    to    carry   more    current   than 
will  ever  be  needed. 

The  panel  has  binding  posts  to  which  wires  may  be 
fastened,     thereby     eliminating     all     soldering     and 
splicing. 

It  has  a  rapid  break  contact  in  the  power  lead,  which 
prevents  arcing  and  prolongs  the  life  of  the  switch. 
It  has  a  square  plunger  shaft  with  bearing  an  inch 
long,    which    prevents    binding    and    allows    for   ease 
in  operation. 

A  floor  bracket  especially  designed  for  use  with  this  foot 
switch  places  the  switch  in  the  proper  angle  for  smoothness 
in    operation   by   the   projectionist. 

In  use  by  Roxy,  Loew,  Keith,  Fox,  Warner,  Publix,  Wilmer  &  Vincent  and  others. 
Your  Dealer  or  Write 

DOWSER    MANUFACTURING    CORP. 
691  Lincoln  Place Brooklyn,  N.  Y. 
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A    REVOLUTIONARY 

ACHIEVEMENT 

TTHE  GoldE  Unilens  Method  for 

projecting  all  types  of  sound  and 

silent  film  with  one  lens  provides 

one  size  projected  picture  on  the 

screen  at  all  times.  The  means  for 

accomplishing  this  purpose  do  not 

employ  any  Prisms,  Bi-Focal  lenses, 

or  Eccentrics — which  are  all  trick 

gadgets.  Instead,  the  elemental  op- 

tical laws  are  followed.  Explaining 

the  method  simply,  we  find  em- 

ployed:— • 

An  aperture  of  the  new  S.M.P.E. 

Standard  size— .600"  x  .800" 

A    Lens    Mount    as    carriage    for 

ONE  lens. 

The  aperture  plate  is  mounted  in 

the  Simplex  E- 1  6  for  movement  side- 

ways, the  movement  being  supplied 

by  outside  lever.  The  movement 

from  one  side  to  the  center  is  ap- 

proximately .047",  which  movement 
is  sufficient  to  cover  the  sound  track 

at  one  set  position;  and  on  other  stop 

setting,  centers  the  aperture  exactly 

on  the  center  of  Vitaphone  and  silent 

film. 

In  centering  the  aperture  in  this 

manner  on  disc  and  silent  film,  we 

find  a  very  slight  cut-off  on  top,  bot- 
tom and  the  sides.  We  also  find  that 

this  cut-off  is  not  objectionable — even 

the  largest  titles  are  not  interfered 

with — due  to  the  exact  centering  and 

the  relation  of  the  aperture. 

Having  only  one  aperture  —  we 

need  only  one  lens! 

Therefore — mounting  the  lens  in 

the  GoldE  Unilens  Mount  —  we 

shift  lens  and  aperture  in  exact  rela- 

tion to  each  other.  Thus,  for  pro- 

jecting sound-on-film,  the  aperture  is 

GoldE 
UNILENS  METHOD 

The  New  Standard  of 

Projection 

Gives  Equal  Size  Pictures 

from 
SOUND-ON-FILM 

DISC 

SILENT  FILM Using 

GoldE  Unilens  Mount 
With  Your  Present  Lens 

Plus 

GoldE  Aperture  Plate 
And  Nothing  Else  ! 

No  Bifocals 
No  Fuzz 

No  Prisms 

No  Hokum 

The  Marvelously  Simple 
And  Simply  Marvelous 

Sensation  of  Projection! 

See  The 

UNILENS  METHOD 
In  Use  at  the  Convention 

Projectionists  who  once  use  the  Unilens 
Method  refuse  all  others.  Now  in  use  in 
many  chains  and  boosted  by  all.  Ask 
around  and  get  a  few  personal  experience 
stories  from  those  at  the  convention. 

Pictures  projected  by  the  Unilens  Method 
are  always  centered  on  the  screen  with 
full  coverage  between  masks.  Even  the 
largest  titles  on  present  films  are  not  cut. 

One  little  tap  on  two  little  levers  changes 
from  Vitaphone  to  Movietone  or  silent 
film.  Instant  action — so  fast  all  three 
films  can  be  alternated  on  one  reel  and  the 
audience  never  suspect. 

Try  it  yourself. 

Full  information  on  request. 

GoldE  mfg.  co. 
2013  Le  Moyne  Street 

Chicago,  111. 

SIMPLE  —  PRACTICAL 
FOOL-PROOF 

shifted  to  cover  the  sound  track — 

exactly,  positively — in  one  set  position. 
The  lens  is  at  the  same  instant  shifted 

in  exact  relation  to  this  position — 

to  stops  pre-set  at  time  of  installation. 

In  this  way  the  lens  is  always  in 

central  optical  relation  to  the  aper- 

ture. For  projecting  disc  and  silent 

film,  the  aperture  is  shifted  by  means 

of  outside  lever  to  other  set  position 

— the  lens  is  shifted  to  stop  by  means 

of  outside  lever,  and  both  aperture 

and  lens  are  again  in  exact  relation 

to  each  other.  Thus,  the  screen  is 

always  covered  exactly  and  fully 

with  one  size  picture — of  horizontal 

proportionate  shape. 

It  can  readily  be  seen,  then,  that 

with  the  GoldE  Unilens  Method  all 

manner  of  film  may  be  coupled  in- 

discriminately— the  shift  from  one 

type  to  the  other  is  accomplished  in 

tenths  of  seconds — too  fast  for  the 

eye  to  notice  the  change  on  the 

screen!  Disc  shorts  may  be  fol- 

lowed by  Movietone  trailers  of  all 

types  coupled  in  one  reel — yet  the 

projected  screen  image  is  always  one 

size — exactly  centered  in  screen 
masking! 

The  GoldE  Method  has  become 

the  new  standard  for  projection  .  .  . 

because  it  is  the  simplest  and  most 

positive  and  because  it  is  the  most 

practical  for  projectionist  and 

theatre. 

Sold   Through 

National  Theatre  Supply  Co. 

GoldE  Unilens  Method 
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Greetings  to  the   C/hief. 
30  th  I.  A.  Convention 

! 

WHEN  the  more  than  1,500  delegates  and 

guests  at  the  forthcoming  General  Con- 
vention of  the  I.  A.  T.  S.  E.  & 

M.  P.  M.  0.  U.  assemble  for  the  first  meeting  they 
will  very  likely  see  presiding  in  the  chair  a 
slender,  bespectacled  and  altogether  unassuming 

looking  gentlemen  who  will  from  time  to  time  re- 

spond to  the  call  of  "Mr.  President,"  but  who  will 
otherwise  give  no  indication  that  he  is  the  leader 
of  one  of  the  most  pow- 

erful and  best  organ- 
ized labor  bodies  in 

America — or  anywhere 
else,  for  that  matter. 
Nor  will  there  be  forth- 

coming from  this  par- 
ticular presiding  officer 

any  indication  that  he 
might  be  in  any  way 
responsible  for  the 
splendid  condition  of 
the  great  organization 
which  he  heads. 

But  the  Convention 
will  not  be  long  under- 

way before  it  will  be 
quite  apparent  to  even 
the  unitiated  visitor 
that  the  presiding  of- 

ficer is  no  commonplace 
individual,  no  ordinary 
gentleman  so  common 
to  American  business 
organizations,  and  cer- 

tainly not  of  the  type 
popularly  conjured  up 
by  the  general  public 
as  typical  of  a  labor 
leader.  His  quiet  dig- 

nified manner  of  con- 
ducting business ;  his 

ability  to  attract  and 
hold  indefinitely  the  at- 

tention of  large  gather- 
ings ;  his  sparkling  wit ; 

his  ease  in  deportment- — and  above  all,  his  amaz- 
inging  knowledge  of  everything  even  remotely 
connected  with  the  affairs  of  the  organization  he 
heads — all  these  qualities  will  soon  manifest 
themselves. 

This  gentleman's  formal  title  is  William  F. 
Canavan,  President  of  the  I.  A.  T.  S.  E.  & 
M.  P.  M.  0.  U.  but,  fortunately  for  the  labor 
movement  at  large,  he  is  more  commonly  re- 

ferred to  simply  as  "Canavan  of  the  I.  A."  For 
Canavan's  prestige  has  not  been  gained  solely 
through  his  efforts  in  the  motion  picture  in- 

dustry. A  born  leader  of  men,  his  personal  quali- 
fications, his  wide  knowledge  of  labor  and  of  the 

men  who  contribute  the  labor,  and  his  fine  streak 
of  humanism — these,  coupled  with  his  brilliant 
record  as  a  mediator,  are  the  qualities  which  he 
has  contributed  to  his  work  on  many  labor  bat- 

William  F.  Canavan 
President,  I.  A.  T.  S.  E.  &  M.  P.  M.  O 

tlefronts,  in  the  interests  of  many  labor  crafts. 
But  he  is  best  known  within  the  motion  picture 

industry  for  his  splendid  work  as  President  of 
the  International  Alliance.  A  member  of  this 

organization's  administrative  family  since  1913, 
when  he  was  named  Third  International  Vice- 
President,  William  F.  Canavan  had  compiled  an 
enviable  record  for  the  13  preceding  years  as 
Business  Representative  of  St.  Louis  (Mo.),  Local 

Union  143. 
Once  numbered 

among  the  members  of 
the  I.  A.  official  family, 
Canavan's  advancement 
to  his  present  position 
was  rapid.  In  1923, 
immediately  following 

the  unexpected  retire- 
ment of  President 

Charles  C.  Shay,  Cana- 
van, then  First  Vice- 

President,  was  installed 
as  President,  The  next 
General  Convention,  in 
1924,  saw  him  elected 
to  office  in  his  own 
right. 

From  1924  up  to  the 
present,  Canavan  has 
compiled  a  record  of 
achievement  in  the  in- 

terests of  the  organiza- 
tion which  he  heads 

that  would  be  difficult 
to  match.  Upon  taking 
over  the  direction  of 
the  Alliance  in  1923, 
Canavan  found  himself 
head  of  a  labor  unit 
which  required  the  ut- 

most skill  in  leadership 
if  it  was  to  be  pre- 
erved.  With  unflag- 

ging zeal  and  tireless 
body,  the  new  leader 

turned  to  the  work  of  organization  with  a  vim 
and  vigor  which  soon  produced  results — results 
which  in  the  short  span  of  a  few  years  enabled 
the  I.  A.  to  gain  its  present  prominent  place 
among  labor  organizations,  and  which  is  charac- 

terized by  eminent  labor  leaders  as  a  model  labor body. 

With  such  energy  did  Canavan  devote  himself 
to  his  duties  that  convention  time  in  1928  found 
him  completely  worn  out  by  his  work.  But  he 
had  only  to  announce  his  intention  of  retiring 
as  President  to  stimulate  a  vast  inpouring  to  his 
office  of  letters  of  protest  against  his  decision 
coupled  with  pleas  that  he  remain  to  guide  the 
organization  for  another  few  years.  While  as- 

senting emctantly  to  these  demands,  Canavan 
has  displayed  no  less  enthusiasm  for  his  work 

{Continued  on  next  page) 

U. 
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L  A.  Embarks  Upon  Its  38tli  Year 
THE  approach  of  the  

30th  bien- 
nial Convention  of  the  Interna- 

tional Alliance  brings  to  mind 

the  rapid  rise  to  power  and  prestige 
of  this  important  section  of  organized 
American  labor.  It  is  estimated  that 
more  than  a  thousand  delegates  will 
gather  in  Los  Angeles  on  June  2nd 
to  pass  on  the  work  of  the  Alliance  of 
the  past  two  years  and  to  decide  on 
the  policies  and  personalities  for  the 
next  two  years.  It  seems  but  a  short 
time  ago  when  only  sixteen  delegates 
gathered  in  the  first  Convention  to 
vote  for  a  President.  It  seems  but  a 

short  time  ago  that  William  F.  Can- 
avan  became  such  a  brilliant  I.  A. 
executive.  Yet  the  first  meeting  was 
held  in  1893;  and  President  Canavan 
has  been  holding  important  offices  in 
the  I.  A.  for  fifteen  years. 

It  is  a  fascinating  job  to  review  the 
work  and  the  changing  faces  during 
these  years  and  we  undertake  it  here 
in  our  humble  fashion  for  the  benefit 
of  the  thousands  of  new  members  who 
only  recently  were  listed  in  the  I.  A. 
rolls. 

Formed   in    1893 

The  organization  known  today  as 
the  International  Alliance  of  The- 

atrical Stage  Employees  and  Motion 
Picture  Machine  Operators  had  its 
inception  in  July,  1893,  and  was  then 
known  simply  as  the  National  Al- 

liance of  Theatrical  Stage  Employees. 
The  Operators  played  a  very  small 
role  in  the  proceedings  because  the 
motion  picture  industry  was  then  still 
very  young  and  small,  and  this  now 
very  powerful  group  was  then  feeble 

Greetings  to  the  Chief 
(Continued  from  preceding  page) 

during  his   past  two   years  of  office. 
A  significant  feature  regarding 

Canavan's  success  in  his  office  is  the 
fact  that  employers  hold  him  in  no 
less  respect  and  esteem  than  do  the 
rank  and  file  of  men  for  whom  he  is 
constantly  fighting.  This  is  at  once 
a  tribute  to  his  courage,  his  honesty 
and  his  fairness,  and  it  has  become 
an  axiom  of  the  show  world  that  there 

are  no  "Canavan  tactics,"  no  "I.  A. 
tricks."  Those  loudest  in  their  praise 
of  the  I.  A.  leader  are  those  with 
whom  he  is  constantly  negotiating  for 
better  conditions  for  his  men.  Com- 

mendation, then,  beyond  this  point 
would  be  superfluous. 

Greetings,  then,  to  the  chief  .  .  . 
to  the  one  man  who  more  than  any- 

one else  is  responsible  for  the  emi- 
nence of  the  International  Alliance  in 

labor  circles,  for  its  reputation  for 
honesty  and  fair  dealing,  and  for  the 
well-being  of  its  thousands  of  mem- 

bers. Greetings,  then,  to  a  great 
leader,  a  great  humanist — greetings 

to  a  gentleman,  to  a  man's  man. J.  J.  F. 

and  hardly  worth  noticing.  Projec- 
tion equipment  was  of  the  crudest 

type,  and  early  projectionists  had 
nothing  on  which  to  try  their  mettle. 

Only    9    Votes    for    President 

The  convention  met  in  Elks  Hall  in 
New  York.  John  G.  Williams  was 
elected  President  with  nine  votes. 
Sixteen  votes  were  cast  altogether. 
Some  idea  of  the  amount  of  business 
transacted  at  this  Convention  may  be 
gleaned  from  the  fact  that  in  the  book 
of  the  Combined  Proceedings  of  all 
Conventions,  this  first  Convention 
takes  up  a  page  and  a  half.  The  re- 

port of  the  1928  Convention  in  Detroit 
takes  up  more  than  fifty  pages. 

The  second  national  gathering  took 
place  in  Crystal  Hall,  Chicago,  in 
1894.  For  several  years  the  conven- 

tions were  held  annually.  Lee  M. 
Hart  stepped  up  to  the  Presidency 
from  the  Treasuryship.  The  usual 
business  was  transacted,  but  at  this 
Convention  the  real  organization  be- 

gan to  take  shape.  Basic  resolutions 
were  adopted,  by-laws  and  amend- 

ments to  the  Constitution  were  ac- 
cepted, and  when  the  delegates  broke 

up  to  go  home  the  Alliance  had  be- 
come definite  in  shape  and  purpose. 

Although  changing  conditions  since 
have  forced  many  modifications  and 
amplifications  of  policy  and  action, 
the  International  as  it  is  today  still 
retains  the  basic  features  of  those 

early  years. 

32    Locals   in    1895 

Chandler  Hall,  Boston,  1895,  was 
the  scene  of  the  third  gathering. 

Claude  L.  Hagen,  of  New  York,  be- 
came the  President.  Thirty-one  dele- 
gates were  present.  There  were  32 

Locals  then  in  the  Alliance,  numbered 
from  1  to  32.  Twenty  of  these  sent 
representatives  to  Boston. 

At  this  Convention  a  Toronto  dele- 
gate suggested  that  the  name  of  the 

Alliance  be  changed  from  National  to 
International  so  as  to  give  Canadian 
Locals  prestige  in  the  organization. 
A  motion  was  made  but  was  decisive- 

ly defeated,  the  delegates  preferring 
the  old  name.  This  item  bobbed  up 
again  in  later  conventions,  but  was 
not  adopted  until  1902. 

Elks  Hall,  in  Detroit,  was  the  scene 
of  the  fourth  annual  Convention  in 
1896.  P.  Maloney  of  Boston  was 
elected  President  at  the  end  of  the 
meeting.  The  Convention  settled 

many  vexing  problems  and  fixed  con- 
ditions and  scales  for  different  types 

and  classes  of  work  under  its  juris- 
diction. 

Buffalo  was  the  scene  of  the  5th 
Annual  Convention  in  1897.  The 
delegates  met  in  Council  Hall  and 
selected  Charles  R.  Norman  of  New 
York  City  as  their  next  President. 
There  were  55  delegates  present  rep- 

resenting 32  Locals,  which  had  a  total 

membership  of  2,315.  Compare  that 
figure  with  the  I.  A.  membership  to- 

day. 

The  next  year  the  Convention  was 

held  in  Creighton  '  Hall,  Omaha. 
William  Wiggins  of  St.  Louis  was 
elected  President  for  the  ensuing 

year.  At  this  Convention  it  was  de- 
cided that  it  was  not  necessary  to  be 

a  citizen  of  the  United  States  in  order 

to  occupy  the  President's  chair,  as  the 
Alliance  laws  did  not  cover  this  point. 
It  is  not  an  important  point,  but  it 
does  reveal  the  thoroughness  and  the 
seriousness  with  which  the  Locals  of 
that  day  approached  the  problem  of 
founding  a  national  organization 
that  would  become  a  permanent  in- 

stitution. We  know  how  well  they 
succeeded  and  how  successfully  the 
Alliance  has  been  maintained  at  the 

top  since.  Forty-eight  ballots  were 
cast  altogether  for  the  election  of 
officers.  Four  delegates  did  not  vote. 
Wiggins   was    elected   with    29   votes. 
The  7th  Convention  was  held  in 

Richelieu  Hall,  Cincinnati.  Wiggins 
was  re-elected  for  another  term.  The 
work  of  building  up  the  Alliance  was 
carried  on  vigorously.  It  had  the  ups 
and  downs  that  are  associated  with 
all  such  ventures.  It  cannot  be  said, 
for  instance,  that  the  Cincinnati 
Convention  was  able  to  look  back 
upon  the  Alliance  and  give  every 
officer  from  1893  to  1899  a  complete- 

ly clean  ticket.  There  were  the  usual 
jurisdictional  disputes,  struggles  with 
Locals  not  altogether  agreeable  to  the 
discipline  exerted  over  them  by  the 
Alliance.  But  Convention  by  Con- 

vention, these  were  smoothed  out  and 
the  Alliance  gradually  but  surely 
forged  ahead.  More  territories  were 
being  organized  year  by  year;  the 
number  of  Locals  grew  and  with 
them  the  prestige  and  the  power  of 
the  national  body  increased. 

76  Locals  in  1900 

In  1900  the  Convention  assembled 

in  the  Brooklyn  Athenaeum,  Brook- 
lyn. Joseph  B.  Fenton  of  Washing- 
ton, D.  C,  was  elected  President. 

Thirty-seven  Locals  sent  delegates. 
Thirty-nine  did  not. 

In  1901  the  Convention  met  in  Ma- 
lones  Hall,  Toledo,  and  elected  Charles 
H.  Bohn,  President.  More  Locals 
were  present  than  the  year  previous. 
Their  numbers  in  that  year  ran  con- 

secutively from  1  to  87. 

"International"   Adopted 

The  Tenth  Annual  Convention  met 
in  Emerald  Hall,  Norfolk,  Va.  Bohn 
was  re-elected  for  a  second  term. 
Strikes  had  occurred  here  and  there 

in  the  Locals'  fight  for  better  condi- 
tions and  the  aid  of  the  I.  A.  was 

now  solicited  generally,  the  Locals 
having  recognized  that  its  aid  was 
useful  and  necessary. 

It  was  here  that  the  name  of  the 
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Reproducer  Set 
THE  Western  Electric  reproducer  set  is  built  to 

weather  the  shocks  and  jars  of  many  years  of 

constant  use.  It  stands  foursquare  on  one  base  — 
no  auxiliary  pedestal  to  jar  out  of  line.  It  com- 

bines highest  quality  sound  reproduction  with 
projection  room  requirements  of  durability,  de- 

pendability and  ease  of  operation. 
These  12  points  explain  the  world-wide  popu- 

larity of  the  Western  Electric  reproducer  set  with 
exhibitors  and  projectionists: 

X.   All  mechanical  drives,  no  belts. 

O     Highest  quality  reproducer,  scientifically  bal- 
anced to  provide  proper  tracking. 

Q      Motor  control  box,  exclusive  Western  Electric 

feature,     guarantees    uniform    speed,    elimi- 
nates changes  in  pitch. 

/T     Switch  enables  change  from  constant  to  vari- 
able speed  when  silents  are  shown. 

C     Special  foot  brake  and  switch  for  quick  stop- 
ping of  machine. 

/^     Machine   rests   on   ball  joints,   insures   good mounting. 

H     Rubber  cushions   eliminate   shocks  and  jars 
from  turntable. 

Q     Permits   easy  adjustment  of  machine  to   all 
projection  angles. 

Q     Photo-electric  cell  amplifier,  rubber  cushioned 
and  suspended  on  springs  to  eliminate  noises 

caused  by  jars  and  vibrations.  \ 

1A     Film-disc  transfer   switch   enables    projec- 
tionist to  prepare  machine  for  film  or  disc 

at  time  of  threading  rather  than  at  moment  of 
changeover. 

Specially  designed  lower  magazine,  including 
a  scientifically  adjusted  hold-back  sprocket, 

eliminates"nutter"  of  ten  caused  by  uneven  film  pull. 

jj  O     Scientifically  designed  mechanical  filter  sys- tem in  turntable  drive  eliminates  all  noise 
due  to  action  of  gears. 
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Alliance  was  finally  changed  from 
National  to  International. 
With  the  Conventions  held  each 

year,  they  succeeded  each  other  rap- 
idly, the  scene  changing  from  city  to 

city.  In  1903  the  Convention  was 
held  in  Schenk's  Hall,  Columbus.  P. 
T.  Barry,  of  Boston,  was  elected 
president  for  the  following  year.    In 
1904  it  was  held  in  Academy  Theatre 
Hall  in  Milwaukee,  and  P.  T.  Barry 
was   re-elected  for  another  term.    In 
1905  the  Convention  was  held  in  the 
Duquesne  Garden  Amphitheatre  in 

Pittsburgh,  and  the  chief  executive's 
job  went  to  John  Suarez  of  St.  Louis. 
In  1906  it  was  held  in  Boston  again 

in  Berkeley  Hall.  Suarez  was  re- 
elected. In  1907  the  Convention  was 

held  in  Armory  and  Eagle's  Hall  in 
Norfolk,  Va.  Again  Suarez  was  re- 
elected. 

Organization   Endangered 
In  1908  the  Convention  was  held  in 

Minneapolis,  John  J.  Barry  of  Bos- 
ton became  President.  In  1909  it  was 

held  in  Springfield,  Ohio,  and  John 
J.  Barry  was  re-elected.  In  1910  it 
was  held  in  Washington,  D.  C.  Barry 
was  again  re-elected.  In  1911  it  was 
held  in  Niagara  Falls.  Charles  C. 
Shay  was  elected  President.  This  was 
the  nineteenth  Convention. 

Shay  was  re-elected  the  following 
year  (1912)  in  Peoria,  Illinois,  and 
re-elected  for  the  third  time  in  Seat- 

tle, in  1913.  At  this  Convention  it 
was  decided  to  have  the  term  of  offi- 

cers two  years  instead  of  one  and  to 
hold  the  Conventions  every  two  years 
instead  of  annually. 

Canavan's    First   Offic'e 
It  was  at  the  Seattle  Convention 

in  1913  that  William  F.  Canavan 
made  his  first  appearance  in  the  I.  A. 
administrative  family  as  Third  In- 

ternational Vice-President.  With 
Shay  and  the  other  officials  he  held 
office  until  1915  when  the  Convention 
assembled  in  Chicago.  Shay  was  once 
more  re-elected  President  and  Cana- 

van was  re-elected  to  the  Third  Vice- 
Presidency. 

At  the  1913  Seattle  Convention,  the 
Operators  came  officially  into  general 
recognition  and  hereafter  the  title  of 
the  International  became  Internation- 

al Alliance  of  Theatrical  Stage  Em- 
ployees and  Moving  Picture  Machine 

Operators  of  the  United  States  and 
Canada.  In  1917  the  Convention  as- 

sembled in  Cleveland.  Again  Shay 
was  re-elected  for  another  two-year 
term,  and  Canavan  moved  up  to  the 
second  vice-presidency. 

I.  A.  Gains  Prestige 
In  looking  over  the  report  of  the 

combined  Convention  proceedings  one 
notes  at  once  how  numerous  and  var- 

ied the  problems  of  the  International 
had  become  by  this  time.  Hundreds 
of  Delegates  were  now  in  attendance 
at  each  convention  and  the  problems 
of  individuals  and  of  Locals  were 
thrashed  out  in  committee  rooms  and 
on  the  floor.    The  I.  A.  by  this  time 

was  considered  as  one  of  the  impor- 
tant sections  of  the  American  Feder- 

ation of  Labor  and  it  enjoyed  great 

prestige  in  the  national  labor  move- 
ment because  of  the  splendid  way  it 

had  organized  its  craft. 
In  Ottawa,  Canada,  in  1919,  the 

delegates  re-elected  Shay,  president, 
for  another  two-year  term.  Canavan 
moved  up  to  the  First  Vice-Presi- 

dency. James  Lemke  became  manager 
of  the  Organizing  and  Claim  Depart- 

ment. At  this  Convetion  it  was  de- 
termined to  hold  the  Conventions  again 

annually  instead  of  biennially.  This 
was  deemed  necessary  because  of  the 
tremendous  amount  of  new  business 
demanding  attention  every  year. 

So  in  1920,  the  following  year,  we 
see  Delegates  again  assembled  in 
Convention  in  Cleveland.  The  Inter- 

national now  had  a  total  of  437  Lo- 
cal Unions  and  these  had  sent  557 

delegates. 
James  Lemke  was  elected  President 

for  the  following  two  years.  Canavan 
remained  in  the  First  Vice-Presidency. 
It  will  be  remembered  that  in  1919 

Shay  was  re-elected  for  two  years. 
When  the  delegates  met  again  in 
1920  Shay  resigned,  pleading  ill 
health.  Lemke  was  then  elected  to 
serve  a  two-year  term  as  President, 
from  1920  to  1922. 

The  next  Convention  was  held  in  1922 
in  Cincinnati.  Shay  was  once  more 
chosen  President  for  another  two- 
year  term  that  is,  until  1924.  Cana- 

van remained  as  First  Vice-President. 
At  the  1920  Convention  Shay  had 
been  made  President  Emeritus  and 
had  been  presented  with  a  gift  of 
$10,000.  The  delegates  cheered  for 
five  minutes  when  the  presentation 
was  made.  "There  were  calls  of 
'Charlie  Shay'  from  all  over  the  hall," 
says  the  Convention  Report.  "Some- 

one called  for  three  cheers  and  they 

were  given  with  a  will." Let  us  recall  here  that  Charles 
Shay  held  the  post  of  President  for 
10  years,  from  1912  to  1920,  and  from 
1922  to  1923. 

Canavan  Named  President 

Thursday,  May  22,  1924,  was  a  red 
letter  day  for  the  International  Alli- 

ance. On  that  day,  again  in  Cincin- 
nati, the  International  elected  Wil- 

liam  F.    Canavan   President.    His  ad- 

Projection  Work  Gratis 
For  S.  M.  P.  E. 

Members  of  Washington, 

D.  C,  Local  Union  224,  con- 
tributed their  services  gratis  to 

the  recent  S.  M.  P.  E.  meetings 
held  recently  in  that  city. 
Arrangements  for  projectionists 
were  made  by  Tom  Reed,  B.A. 
of  224.  This  contribution  to 

the  engineers'  meetings  is  in 
line  with  the  regular  policy  of 
Local  Unions  when  the  Society 
meets  in  their  cities. 

ministration,  unbroken  since  that 
time,  has  made  the  International 
more  powerful,  wealthier,  and  its  in- 

ternational membership  happier  than 
ever  before. 

Now,  Canavan  had  already  held 
the  post  as  President  in  the  interval 
between  the  time  Shay  suddenly  re- 

linquished his  duties  in  the  middle  of 
his  term,  up  to  Convention  time  in 
1924.  As  is  well  known,  Canavan  was 
elected  President  for  his  first  full 

term  of  two  years  at  this  1924  Con- vention. 

The  twenty-eighth  Convention  was 
held  in  1926  at  Cleveland.  Canavan 
was  re-elected  until  1928.  Five  hun- 

dred and  eighty  Local  Unions  sent 
more  than  700  delegates  to  this  meet- 

ing. 

The  29th  Convention  in  1928  was 
held  in  Moose  Temple,  Detroit.  Pre- 

ceding this  meeting  President  Cana- 
van had  announced  his  intention  of 

resigning  his  office;  but  when  the 
delegates  had  gathered  in  Detroit, 
pressure  was  brought  to  bear  on  Can- 

avan, and  he  finally  consented  to 
again  accept  his  position.  It  was  at 
this  Convention  that  definite  rules 
and  regulations  covering  sound  pic- 

ture installation  and  reproduction 
work  were  promulgated. 

Tribute  to   West   Coast 

At  the  30th  Convention  which  meets 
at  the  Hotel  Alexandria  in  Los  An- 

geles on  June  2nd  there  undoubtedly 
will  be  a  further  codification  of  rules 
on  the  question  of  sound  pictures.  The 
non-theatrical  field  is  sure  to  receive 
the  close  attention  of  the  delegates, 
and  practices  which  have  been  en- 

couraged in  some  quarters  within  the 
past  year  are  certain  to  be  officially 
banned.  Canavan  will  again  be  elect- 

ed President  of  the  Alliance,  it  is  ex- 
pected, as  will  those  members  of  the 

present  official  family.  Dignam's  res- 
ignation as  Assistant  President  will 

leave  one  vacancy  to  be  filled. 
This  forthcoming  meeting  will 

mark  the  first  time  in  17  years  that 
the  International  Alliance  has  con- 

vened on  the  West  Coast,  and  Local 
Unions  in  that  section  of  California 
are  making  elaborate  preparations  to 
play  host  to  the  delegates  in  return 
for  what  they  regard  as  a  graceful 
compliment  to  them. 

The  business  sessions  at  this  Con- 
vention are  sure  to  attract  the  keen 

interest  of  the  entire  motion  picture 
business,  in  view  of  the  importance 
of  the  various  subjects  which  will 
come  up  for  action.  A  full  report  of 
the  Convention  will  be  presented  in 
the  next  issue  of  this  publication. 

Dignam  Resigns  I.A.   Po9t 

Harry  Dignam  has  resigned  his 
post  as  assistant  to  President  William 
F.  Canavan  of  the  International  Alli- 

ance. Dignam  has  just  been  named 
business  representative  of  New  York 
Local  No.  1  of  stagehands.  No  suc- 

cessor to  Dignam  at  the  I.  A.  office  has 
yet  been  named. 
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Projection  Room  Safety  Code 
Promulgated  by  Pennsylvania  State  Department  of  Labor  and  Industry 

THE  following  theatre  regula- 
lations  have  been  promulgated 

by  the  Pennsylvania  State  De- 
partment of  Labor  and  Industry. 

The  section  dealing  with  motion  pic- 
ture projection  rooms  has  been  care- 

fully abstracted  and  is  presented 
herewith,  with  the  assistance  of  the 
Department.  This  code  has  been 
arrived  at  only  after  the  most  inten- 

sive investigation  and  research  by  the 
Department,  and  it  goes  without  say- 

ing that  every  article  in  the  code  is 
untainted  by  any  guesswork  and  is 
based  upon  the  facts  as  gathered  from 
years  of  experience.  This  code  holds 
unusual  interest  for  the  projectionist, 

and  we  hereby  extend  to  the  Pennsyl- 
vania State  Department  of  Labor  and 

Industry  our  thanks  for  making  pos- 
sible its  publication. — The  Editor. 

A.  Motion  picture  projection  rooms 
in  theatres  shall  be  constructed  en- 

tirely of  fire-resistive  materials,  such 
as  brick,  tile,  concrete,  two-inch  gyp- 

sum, or  cement  plaster  on  metal  lath 
and  metal  frame  or  such  other  type  of 
construction  as  may  be  approved  from 
time  to  time. 

B.  When  one  (1)  or  more  walls  of 
the  projection  room  abut  on  courts, 
streets  or  alleys,  or  are  part  of  the 
outside  walls  of  the  building,  it  is  per- 

missible to  place  in  one  of  the  walls  a 
window  constructed  of  steel  sash  and 

.  wire  glass,  provided  there  is  no  build- 
ing or  part  of  a  building  within  fifteen 

(15),  feet  of  such  window. 
C.  The  minimum  size  of  a  projec- 

tion room  containing  only  one  projec- 
tor not  equipped  for  sound  pictures 

shall  be  six  (6)  feet  wide,  nine  (9) 
feet    deep,    and    seven    and    one-half 
.  (7%)  feet  high.  For  each  additional 
projector,  spotlight,  or  stereopticon, 
the  width  shall  be  increased  by  three 
and  one-half  (3%)  feet  per  machine. 
Where  sound  picture  equipment  is  in- 

stalled in  the  projection  room,  the 
depth  of  said  room  shall  be  such  as  to 
provide  a  clear  space  of  three  and 
one-half  (SV2)  feet,  at  the  rear  of 
the  projector,  the  height  shall  be  not 
less  than  eight  (8)  feet,  and  there 
shall  be  provided  a  clear  working 
space  between  each  projector  and  be- 

tween the  projector  and  the  wall  on 
the  operating  side  of  not  less  than 
three  and  one-half   (SV2)   feet. 

Special    Sound    Requirements 

D.  Where  sound  picture  equipment 
is  used,  the  batteries  shall  be  located 
in  a  separate  compartment  or  room, 
preferably  on  the  same  floor  as  the 
projection  room,  and  shall  be  ade- 

quately ventilated.  The  minimum 
height  of  the  fader  or  volume  control 
shall    not    exceed    five    (5)    feet    and 

shall  be  so  placed  that  the  projection- 
ist can  operate  it  without  leaving  his 

position  at  the  observation  ports.  The 
sound  panel  board  or  amplifier  rack 
shall  be  so  placed  as  to  be  visible  to 
the  projectionist  from  the  usual  oper- 

ating position. 
E.  The  projection  room  shall  be 

easy  of  access  and  shall  not  open 
directly  into  the  auditorium  or  bal- 

cony, unless  a  vestibule  with  fire-resis- 
tive doors  leading  from  the  vestibule 

is  provided.  There  shall  be  at  least 
two  means  of  egress  from  every  pro- 

jection room  containing  more  than 

one  (1)  projector.  Access  to  the  pro- 
jection room  by  trap  doors  is  pro- 

hibited. The  projection  room  doors 
shall  open  out  and  be  equipped  with 
automatic  closing  devices  or  be  ar- 

ranged to  be  normally  held  shut  by 
gravity. 
F.  All  wires  in  the  projection 

room  shall  be  in  conduit,  and  the  con- 
duit system  shall  be  thoroughly 

grounded.  Each  projector  lamp 
house,  mechanism  and  frame  shall  be 
permanently  grounded.  A  remote 
control  switch  shall  be  provided  in  the 
projection  room  to  enable  the  projec- 

tionist to  light  the  auditorium  in- stantly. 

Ventilating   System 

G.  In  every  projection  room  there 
shall  be  installed  a  ventilating  system 
for  the  removal  of  fire  and  smoke.  This 
system  shall  be  capable  of  producing 
a  complete  change  of  air  every  two 

(2)  minutes. 
The  system  shall  consist  of  a  main 

vent  pipe  constructed  of  incombustible 
material,  without  soldered  joints,  and 

at  least  sixteen  (16)  inches  in  diam- 
eter. The  vent  pipe  shall  be  insulated 

from  any  inflammable  substance  or 
parts  of  the  building  for  its  entire 
length.  Such  vent  pipe  shall  lead 
directly  to  the  outside  air,  or  to  a 
special  incombustible  vent  flue.  The 
exhaust  draft  in  this  vent  shall  be 
produced  by  mechanical  means,  such 
as  a  motor  driven  fan  or  a  high 
velocity  fan  used  as  an  ejector,  or  a 
combination  of  both  systems;  or  by 
natural  ventilation  where  conditions 
are  such  as  to  produce  the  required 
change  of  air  and  when  approved  by 
the  Department.  In  no  case  shall  the 
motor  be  installed  in  the  main  vent 

pipe. The  fresh  air  supply  shall  be  pro- 
vided by  gravity  from  the  roof  or 

outside  wall  through  ducts  or  open- 
ings of  such  area  that  the  velocity 

shall  not  exceed  two  hundred  (200), 
feet  per  minute  when  the  exhaust  fan 
is  in  operation.  The  openings  shall 
be  located  so  as  to  provide  a  uniform 
distribution  of  the  air  supply  through- 

out the  projection  room.     The  fresh 

air  supply  may  also  be  secured 
through  intake  openings  connected 
direct  to  the  auditorium,  except  where 
sound  picture  equipment  is  used,  and 
in  which  case,  the  air  supply  shall  be 
provided  from  the  outside  of  the building. 

These  openings  shall  be  of  such 
quantity  and  size  as  to  permit  the 
entire  ventilating  system  to  produce 

the  complete  change  of  air  in  the  pro- 
jection room  every  two  (2)  minutes, 

with  the  velocity  of  the  air  not  to 
exceed  aforementioned,  limitations. 
The  openings  shall  be  covered  with 
wire  screens  of  one-quarter  (%)  inch 
mesh  and  be  located  at  a  point  not 
more  than  eighteen  (18)  inches  above 
the  floor. 

If  ventilating  hoods  over  projectors 
are  used,  they  shall  be  connected 
direct  by  metal  ducts  to  the  exhaust 
flue  independent  of  the  main  vent 
pipe    from   the    projection    room. 

The  motors  of  the  exhaust  system 
shall  be  connected  to  the  electric  cir- 

cuit controlling  the  exit  lights  and  the 
emergency  lighting  system,  provided 
the  emergency  voltage  remains  con- 

stant when  in  use.  Where  the  volt- 
age of  the  emergency  circuit  is  not 

constant,  the  motors  of  the  exhaust 
system  shall  be  placed  on  an  inde- 

pendent circuit.  The  switch  con- 
trolling the  exhaust  system  shall  be 

manually  operated,  placed  either 
within  or  directly  outside  the  projec- 

tion room,  and  in  addition,  an  auxili- 
ary switch  shall  be  placed  in  the  port 

shutter  fuse  system  so  arranged  as  to 
operate  automatically  to  start  the 
motor  whenever  a  fire  occurs  which 
would  cause  the  ports  to  close. 

Number  of  Ports 

H.  There  shall  be  not  more  than 

two  ports  per  projector  or  stereopti- 
con, one  for  the  projectionist  and  one 

for  the  projector. 
/.  Every  port  shall  be  equipped 

with  vertical  rising  or  other  approved 
type  of  shutter  operating  in  guides 
and  so  arranged  that  when  released 
it  will  fall  by  gravity  and  completely 
close  and  practically  seal  the  port. 
The  bottom  stops  shall  be  padded  with 
incombustible  material  so  as  to  reduce 

the  sound  of  impact  as  much  as  pos- 
sible when  the  shutter  falls. 

The  shutters  shall  be  held  open  by 
means  of  cords  connected  together 
with  a  master  cord  equipped  with 
fusible  links  which  are  located  at  the 
various  points  where  fires  are  likely 
to  occur.  This  system  of  cords  shall 
be  installed  and  shall  operate  in  ac- 

cordance with  an  approved  standard 
or  other  equally  effective  systems  may 
be  installed.     (Refer  to  Plate  1.) 

J.  There  may  be  located  in  the  pro- 
jection room  one  shelf  constructed  of 
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fire-resistive  material.  If  clothing  is 
to  be  stored  in  the  projection  room  it 
shall  be  placed  in  metal  lockers. 

Film  Cases 

A  separate  fireproof  self-closing 
metal  case  or  multiple  case  with  in- 

dividual compartments  with  separate 
lids  made  without  solder,  shall  be  pro- 

vided for  each  individual  film  and 
such  film  cases  shall  be  tightly 
closed  at  all  times.  Each  film  shall  be 

kept  in  one  of  such  cases  or  compart- 
ments at  all  times  when  the  same  is 

not  in  the  magazine  of  the  projector 
or  in  the  process  of  rewinding. 

All  rheostats  shall  be  mounted  on 

and  securely  fastened  to  slate  insu- 
lators located  as  near  as  practical  to 

the  ceiling  of  the  projection  room. 
Rheostats  may  be  placed  outside  of  the 
projection  room  provided  they  are 
mounted  on  slate  insulators  or  other 

equivalent  heat  and  dielectric  insula- 
tor and  are  properly  enclosed. 

Fire    Extinguishers 

Every  projection  room  shall  be  pro- 
vided with  not  less  than  two  (2)  ap- 

proved fire  extinguishers  of  not  less 
than  one  (1)  quart  size  and  located 
immediately  inside  each  door.  There 
shall  also  be  provided  one  twelve 
quart  bucket  of  sand  for  each  pro- 
jector. 

A  metal  can  with  self-closing  cover 
shall  be  provided  as  a  receptacle  for 
waste  material.  Hot  carbons  shall  be 

thrown  into  a  separate  metal  con- 
tainer provided  for  that  purpose.  The 

projection    room    shall    be    kept    free 

from  loose  ends  or  strips  of  film, 

paper,  oils,  rags,  and  all  other  rub- 
bish. Smoking  or  striking  matches 

or  using  open  lights  in  projection 
room  is  absolutely  prohibited. 
Each  projection  room  shall  be 

equipped  with  an  approved  type  of 
enclosed  film  rewinder,  or  a  separate 
fire-resistive  rewinder  room  shall  be 

provided. 
K.  Means  shall  be  provided  to  en- 

able the  projectionists  to  signal  the 
management  when  necessary.  Such 
signal  shall  consist  of  a  telephone, 
bell  or  buzzer  and  shall  be  located 
where  it  will  be  heard  in  the  man- 

ager's office  or  by  the  ticket  seller  or ticket  receiver. 

Fire  Shutters 

L.  All  projectors,  stereopticons  and 
spot  lights  shall  be  securely  fastened 
to  the  floor.  Projectors  shall  be  pro- 

vided with  automatic  fire  shutters  or 
aprons  and  all  such  projectors  that 
are  so  constructed  that  the  eyes  of 
the  projectionist  are  exposed  to  the 

flare  of  the  crater  image  or  "spot" 
shall  be  provided  with  an  approved 
eye  shield.  Six  months  after  date  of 
promulgation  of  these  regulations 
every  motion  picture  projector  shall 
be  equipped  with  an  approved  device, 
which  in  case  of  accidental  interfer- 

ence with  the  proper  operation  of  the 
projector,  will  function  automatically 
and  instantly  to  cut  off  the  light  and 
stop  the  projector  before  fire  has  oc- 

curred, or  will  automatically  cut  off 
the  projector  light,  stop  the  projector 
and  prevent  the  travel  of  fire  beyond 
the  entrance  of  either  magazine. 

M.  Toilet  and  wash  facilities  shall 
be  provided  for  projectionists  except 
where  a  licensed  assistant  or  relief 
projectionist  is  available  at  all  times 
for  relief  purposes  and  where  a  signal 
system  is  installed  as  required  by 
paragraph    (J),  of  this  rule. 

Personal   Conveniences. 

The  location  of  such  toilet  and  wash 
facilities  shall  be  within  the  walls  of 
the  projection  room  proper  or  in  an 
approved  fire  resistive  compartment 
or  room  directly  connected  to  the  pro- 

jection room. 
When  sewer  facilities  are  not  avail- 

able, chemical  toilets  may  be  provided, 
if  installed  according  to  the  regula- 

tions of  the  Department  of  Industrial 
Sanitation. 

N.  Motor  generator  sets  or  mer- 
cury arc  rectifiers  shall  not  be  placed 

in  the  projection  room. 

New  Rust  Remover 

Lubricant  for  removing  rust  has 
been  prepared  by  Blue  Seal  Product 
Co.,  of  Brooklyn,  which  claims  that 
its  use  will  lengthen  the  life  of  lamps. 
This  lubricant,  the  company  states, 
is  especially  made  for  arc  lamps.  It 
has  heat-resisting  properties  that  in- 

sure against  odor  or  smoke  and  one 
application  at  a  time  is  all  that  is 
required  for  a  great  period  of  time, 
Blue  Seal  declares. 

This  same  lubricant  has  been  tested 
and  found  to  be  a  rust  remover  and 
preventive  both  for  lamp  houses 
and  magazines,  the  company  says. 

A  -    Interior    of    Projection     Room   showing     "^» Standard      Port    Shutter     Fuse    System. 
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Some  Sources  of  Artificial  Light 
By  Engineering  Dept.,  Westinghouse  Lamp  Co. 

IT  may  be  said  that  the  history  of 
artificial  illumination  began  with 
the  discovery  of  fire  because,  by 

picking  up  one  of  the  burning  embers, 
man  learned  the  use  of  the  torch — 
really  a  portable  lamp  which  he  later 
constructed  of  such  materials  as 
fagots  or  knots  of  resinous  wood. 
Natural  fats  and  wax  replaced  the 
wood  of  the  torch,  until,  with  the  dis- 

covery and  development  of  the  wick, 
the  use  of  oils  for  fuel  was  possible. 
Solidified  oils  and  fats  in  combination 
with  the  wick  formed  the  more  con- 

venient candle.  Whale  oil  and  similar 
organic  fuels  were  not  generally 
superseded  by  mineral  oil  (petro- 

leum), before  the  middle  of  the 
nineteenth  century. 

The  first  marked  scientific  improve- 
ment came  during  the  latter  part  of 

the  nineteenth  century  when  a  chim- 
ney was  added  to  the  oil  lamp.  The 

draft  thus  afforded  resulted  in  more 
complete  combustion  of  the  fuel  and 
produced  a  cleaner,  more  brilliant 
flame. 

In  the  earlier  gas  and  oil  lamps, 
the  light  was  emitted  by  solid  incan- 

descent particles  of  carbon  in  the 
flame  itself.  If  these  particles  passed 
out  of  the  flame  without  being  con- 

sumed, the  flame  smoked  and  the  par- 
ticles formed  lampblack.  However, 

when  gas  is  first  mixed  with  air  so 
that  plenty  of  oxygen  is  available, 
the  carbon  particles  are  entirely  con- 

sumed and  furnish  additional  heat. 
The  flame  is  then  practically  invisible. 
Such  flames  were  used  for  a  later 
development  of  lighting  where  solid 
substances  such  as  lime  were  heated 
to  incandescence.  This  produced  a 
brilliant  white  light  of  a  quality  de- 

sirable for  theatrical  purposes  and 
was  so  used  for  a  number  of  years. 

The  common  expression,  "in  the  lime- 

light," arose  from  this  form  of  illu- mination. 

The  greatest  step  in  the  develop- 
ment of  gas  lighting  was  the  inven- 

tion of  the  Welsbach  mantle  in  1886. 
These  mantles  were  made  from  a 
knitted  fabric  of  cotton  or  artificial 
fibre,  saturated  with  a  solution  of 
certain  salts  and  oxides  of  thorium 
and  cerium.  When  first  ignited,  the 
organic  material  of  the  mantle  burned 
away,  leaving  the  ash  in  the  original 
form  of  the  fabric.  When  heated  the 
mantle  became  highly  luminous  and 
produced  a  much  whiter,  more 
efficient  source  of  light  than  the  open 
flame  gas  burner.  The  Welsbach 
mantle  is  still  in  general  usage  where 
gas  is  the  only  source  of  illumination. 

The  Electric  Arc  Lamp 

Sir  Humphrey  Davy  in  1809  demon- 
strated the  first  electrical  arc  which 

he  had  discovered  while  experimenting 
with  a  battery  of  2,000  cells.  About 
ten  years  before,  Alesandro  Volta,  an 
Italian  professor  (after  whom  our 

electrical  term  "volt"  is  named),  dis- 
covered a  chemical  method  of  obtain- 

ing electricity,  the  forerunner  of  our 
modern  dry  batteries.  Davy,  work- 

ing with  the  battery  which  he  had 
constructed  after  Volta,  found  that 
by  connecting  the  terminals  to  two 
pieces  of  charcoal,  touching  them 
together  and  pulling  them  apart 
again,  he  could  produce  an  intense 
white  light.  Not  only  did  the  char- 

coal terminals  become  luminous  but 

also  the  crescent-shaped  stream  of 
gas  connecting  them.  From  this  lat- 

ter action  the  term  "arc"  is  derived. 
To  operate  an  arc  lamp,  the  elec- 

trodes, across  which  the  arc  is  main- 
tained, must  first  be  brought  together 

to  allow  the  current  to  start  to  flow 
and  then  be  separated  so  as  to  draw 

Arc 

lamp 

A— Torch;    B— Stone    lamp    (3000    B.C.);    C— Pottery   lamp    (200    A.D.) ; 
D— Bronze  lamp    (1000   A.D.);    E— Flemish   oil  lamp    (1600); 

F— Candle  (1800);  G— Kerosene  oil  lamp  (1870). 

the  arc.  The  carbon  points  become 
extremely  hot  when  sufficient  current 
flows  across  the  gap,  the  positive 
electrode  reaching  a  temperature  of 

from  3,000  to  3,500  degrees  Centi- 
grade (approximately  5,400  to  6,300 

degrees  Fahrenheit).  At  this  tem- 
perature the  carbon  evaporates  and 

the  electrodes  are  slowly  consumed. 
If  they  are  not  moved  constantly 
toward  each  other,  the  arc  becomes 
longer  and  longer  until  the  current 
is  finally  broken. 

To  make  a  practical  arc  lamp  it 
was,  therefore,  necessary  to  devise  a 
mechanism  which  would — 
( 1 )  Bring  the  carbon  points  together 
when  no  current  was  flowing  in  the 
circuit. 
(2)  Separate  them  automatically 
immediately  after  the  current  began 
to  flow. 

(3)  Feed  the  carbons  as  fast  as  they 
were  consumed  so  that  the  points 
would  not  become  too  widely  sepa- 
rated. 

(4)  Short-circuit  any  lamp  whose 
carbons  were  entirely  consumed  or 
which  for  any  reason  failed  to 

operate.  This  last  feature  was  neces- 
sary since  most  arc  lamps  were 

operated  on  series  circuits  where 
current  flowed  from  one  to  the  other 
and  where  the  failure  of  any  one 

lamp  would  otherwise  have  extin- 
guished the  entire  series. 
Multiple  Type  Arcs 

Many  arc  lamps  of  the  multiple 

type  were  and  still  are  used  for  pro- 
jection purposes,  chiefly  in  motion 

picture  theatres  and  in  searchlights. 
On  multiple  circuits  it  is  necessary 
to  provide  not  only  regulating 
mechanisms  for  the  carbons  but  a 
ballast  resistance  or  reactance  to 
limit  and  steady  the  flow  of  current. 
The  ballast  may  consume  as  much  as 
one-third  to  one-half  the  power  con- 

sumed  by  the   arc   itself   and   hence 



June,    1930 Motion  Picture  Projectionist 27 

I 
Hoffmann  &  Soons 

PERFECTION 

We  Make  the 

best  because 

we  specialize 

Rheostats 
The  only  Rheostat 

manufactured   under 
strictly  union 
conditions 

Because  our  headquar- 
ters and  factory  is  in  New 

York  City  we  are  able  to 
service,  and  repair  rheo- 

stats in  the  Greater  New 

York  territory  and  sur- 
rounding areas. 

All  emergency  calls 
will  be  cared  for  im- 

mediately. Our  factory 
will  render  every  assist- 

ance possible  to  theatres 
requesting  aid. 

J  UST  as  General  Motors  stands  for  motor  cars  and  Swift  stands  for 

meat  packing  and  Sears-Roebuck  stands  for  mail-order  merchandise — 
all  of  them  nationally  and  internationally  known — so  does  Hoffmann  & 
Soons  stand  for  rheostats. 

For  many  years  the  motion  picture  industry  has  been  buying  Hoff- 
mann &  Soons  rheostats  for  motion  picture  projection  work  and  con- 
tinues to  buy  them  in  increasing  volume. 

You  will  find  our  rheostats  in  the  small  theaters  in  the  towns  and 
in  the  greatest  movie  cathedrals  in  the  large  cities.  Among  Hoffmann 

&  Soons — equipped  theatres  you  will  find  Loew's  new  175th  Street 
Theatre,  New  York  City;  Warner's  new  Beacon  Theatre,  New  York 
City;  and  Warner's  new  theatre,  the  Hollywood,  on  Broadway,  New York  City. 

We  make  the  best  rheostat  because  we  specialize.  For  many  years 
our  staff  of  electrical  engineers  and  expert  mechanics  have  been  per- 

fecting rheostats  for  special  use  in  motion  picture  work.  Our  equip- 
ment not  only  meets  all  standard  requirements  with  absolute  perfection 

but  is  also  built  for  special  jobs  to  meet  special  conditions. 

Ask  your  projectionist,  ask  your  neighboring  exhibitor,  ask  any  pro- 
jection supervisor,  ask  your  circuit  district  manager — all  of  them  know 

and  use  Hoffmann  &  Soons  Rheostats. 

HOFFMANN  &  SOONS 
387  First  Avenue New  York  City 
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has     a    marked     influence     upon     its 
efficiency. 

"Open  Arc"  Type 
The  earlier  type  of  arc  lamp  was 

known  as  the  "open  arc"  because  it 
was  designed  with  the  electrodes  ex- 

posed to  the  atmosphere.  While  this 
lamp  was  very  efficient  in  comparison 
with  other  illuminants  of  its  day  and 
was  widely  used  for  street  lighting, 
no  redirector  was  provided  to  utilize 
the  light  normally  emitted  upward. 
Consequently,  it  illuminated  a  rela- 

tively small  area  immediately  ad- 
jacent to  the  lamp  to  a  high  intensity 

while  at  points  a  relatively  short  dis- 
tance away  the  intensity  was  low. 

Moreover,  there  was  usually  a  dark 
spot  immediately  below  the  lamp  due 
to  the  shadow  cast  by  the  lower  car- 

bon and  its  support. 
An  improved  type  of  arc  lamp  was 

the  enclosed  arc  wherein  the  arc  was 
surrounded  by  a  glass  globe. 
Although  not  airtight,  the  enclosing 
globe  prevented  free  access  of  air  to 
the  electrodes  with  the  result  that  the 
consumption  of  the  carbons  was 
greatly  retarded.  While  the  enclosed 
arc  did  not  give  as  much  light  for 
the  same  wattage  as  the  earlier  type 
of  open  arc,  it  was  unnecessary  to 
make  as  frequent  renewals  of  the 
carbon  electrodes.  As  a  result  it  was 
extensively  used  for  street  lighting. 

In  '  the  original  carbon  arc  lamp, 
the  hot  gases  in  the  arc  gave  off 
about  10  per  cent,  of  the  total  light 
and  the  remaining  90  per  cent,  was 
emitted  by  the  heated  carbon  elec- 

trodes. Later,  it  was  found  that  if 
the  electrodes  were  impregnated  with 
certain  salts,  the  arc  gases  became 
highly  luminous.  Thus,  for  a  given 
amount  of  electrical  energy,  the  so- 
called  flaming  arc  lamp  which  re- 

sulted from  this  impregnation  fur- 
nished considerably  more  light. 

These  lamps  were  handicapped  by  the 
necessity  for  frequent  carbon  re- 
newals. 

Attempts  were  made  to  enclose  the 
flaming  arc  by  providing  a  condens- 

ing chamber  to  remove  the  solid 
products    of    the    combustion    of    the 

Mercury 

vapor  lamp 

electrodes,  but  in  spite  of  this  a  coat- 
ing formed  on  the  globes  and  in  some 

cases  the  globes  became  roughened  or 
pitted.  Because  high  initial  efficiency 
of  these  lamps  could  not  be  main- 

tained, they  did  not  prove  particu- 
larly economical  and  therefore  grad- 
ually disappeared  from  use. 

More  light  from  the  arc  was  also 
obtained  by  using  electrodes  of  ma- 

terials other  than  carbon,  a  notable 
example  being  the  magnetite  arc, 
some  of  which  are  still  in  use.  In 
the  magnetite  arc  a  bar  of  copper  is 
used  for  one  electrode.  The  other 
electrode  is  a  thin  steel  tube  contain- 

ing a  composition  of  magnetite. 
Magnetite  arcs  are  of  high  efficiency. 
The  electrodes  are  not  consumed 
rapidly,  hence  they  require  infrequent 
trimming.  The  light  emitted  is  rela- 

tively white  in  color. 

Mercury-Vapor    Lamp 

Another  lamp,  widely  used  for 
photographic  purposes  and  to  some 
extent  for  industrial  lighting,  is  the 
Mercury-Vapor  lamp,  which  can  be 
recognized  by  the  characteristic  bluish 
green  color  of  the  light.  This  lamp 
consists  of  a  long  glass  tube  from 
which  the  air  has  been  exhausted  and 
which  contains  a  small  amount  of 
mercury  in  a  bulb  at  one  end.  An 
electrode  is  sealed  into  the  glass  at 
either  end  of  the  tube.  The  arc  is 
started  by  tilting  the  tube  slightly 
until  a  thin  stream  of  mercury  com- 

pletes the  circuit  between  the  ter- 
minals. Returning  the  tube  to  its 

normal  position  breaks  the  circuit  as 
the  mercury  runs  back  into  the  bulb 
and  draws  an  arc  behind  it.  The 
heat  of  the  arc  soon  vaporizes  enough 
mercury  to  fill  the  tube  and  it  becomes 
luminous  throughout  its  entire  length. 

The  peculiar  color  of  the  light  is 
due  to  the  presence  of  a  relatively 
high  percentage  of  green  and  blue 
rays  and  to  the  absence  of  red  rays. 
Since  photographic  emulsions  are 
most  sensitive  to  green  and  blue,  the 
mercury  vapor  arc  is  an  efficient 
illuminant  for  photographic  purposes. 

The   Neon   Tube 

When  an  electric  current  is  forced 
through  certain  gases,  they  become 
luminous.  Neon,  one  of  the  rare 
elements  of  the  atmosphere,  is  a  gas 
of  this  type  which  glows  with  a  rich 
orange-red  light.  The  Neon  tubes 
used  in  electrical  advertising  operate 
on  this  principle. 

Glass  tubes  are  formed  in  the  shape 
of  letters  or  any  other  desired  pat- 

terns and  an  electrode  is  sealed  into 
each  end.  They  are  then  carefully 
exhausted  of  air  and  a  small  quantity 
of  neon   admitted.     Due  to  the  high 

Electric   arc 
between 
carbon 

terminals 

resistance  of  the  gas,  voltages  of  from 
8,000  to  12,000  volts  are  required  to 
operate  the  tubes.  Colors  other  than 
the  characteristic  orange-red  are  ob- 

tained by  introducing  small  quantities 
of  other  gases  such  as  mercury  vapor, 
argon,  and  carbon  dioxide,  and  by 
making  the  tubes  of  colored  glass. 
Neon  tubes  have  a  bright,  vivid, 

day  and  night  appearance.  They  con- sume a  relatively  small  amount  of 
current  but  have  a  rather  low  power factor  (about  .50). 

Hot  Cathode  Neon  Lamps 

A  recent  development  in  gaseous 
conductor  tubes  is  the  so-called  "hot 
cathode  tube."  In  this  device  one  of 
the  terminals  is  heated  to  incan- 

descence. This  allows  the  lamp  to 
operate  at  a  considerably  lower  volt- 

age and  provide  a  better  efficiency  in 
terms  of  light  output  per  watt  of 
energy  consumed.  Tubes  of  this  kind 
have  been  used  for  spectacular  light- 

ing and  for  the  floodlighting  of buildings. 

Electric  Eye  Detects  Gas 
Not  only  is  every  motor  car  which 

passes  through  the  Holland  Tunnels 
counted  electrically,  but  a  new  appli- 

cation of  the  same  electric  eye,  or 
photoelectric  cell,  has  now  been  in- 

stalled to  give  warning  of  dangerous 
exhaust  gases  from  automobiles. 
Warm  exhaust  gases  cast  faint 

shadows  across  a  beam  of  light,  and 
the  minute  change  is  recorded  by  the 
sensitive  photoelectric  cell.  This,  in 
turn,  by  the  change  of  current  on  the 
circuit,  registers  on  a  dial  in  the 
superintendent's  office  and  enables  the 
man  in  charge  to  turn  a  switch  to 
speed  up  suction  fans  to  carry  the 
gases  away. 

Fire  Extinguishers 

_  For  positive  results  in  the  opera- 
tion of  fire  extinguishers,  those  con- 

taining soda  and  acid,  or  foamite 
solution,  must  be  refilled  every  12 
months ;  this  is  also  a  requisite  of  the 
Board  of  Fire  Underwriters  and 
most  cities  or  municipalities.  Those 
fire  extinguishers  containing  tetra- 

chloride solution  are  not  necessary  to 
refill  once  each  year,  but  should  be 
shaken  up  at  intervals  of  every  six 
months.  Should  only  a  portion  of  the 
content  of  any  fire  extinguisher  be 
used,  discharge  the  remaining  content 
and  refill.  In  addition,  have  placed 
on  each  container  a  tag  showing  the 
last  inspection  or  filling. 
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Outstanding  in  Labor  Ranks,  in  His  Craft,  and  in  Civic  Affairs 

Thomas  E. 
Maloy 

Leader  of  Chicago  Local  Union  110,  and 

A.  F.  of  L.  Delegate  to  the  British  Trades 
Union    Congress. 



I  une, 1930 Motion  Picture  Projectionist 31 

A  Tribute 
to 

Thomas  E.  Maloy 

Who,  at  the  age  of  35,  has  been  a  labor 
leader  for  12  years,  a  splendid  craftsman, 

a  civic  leader,  a  sportsman — and  tvho 
now  has  earned  the  honor  of  A.  F.  of  L. 

delegate  to  the  British  Trades  Union 
Congress 

JUST  twenty  years  ago  this  June 
the  Chicago  Local  Union  of  the 
I.  A.  T.  S.  E.  admitted  to  mem- 

bership a  gangling,  awkward  boy  of 

15  and  thereby  performed  an  extraor- 
dinary service  to  themselves  and  to 

the  hundreds  of  men  who  subse- 
quently were  to  become  members  of 

this  organization.  In  strict  honesty, 
however,  it  must  be  said  that  to  the 
Local  Union  officers  at  that  time 
there  was  nothing  extraordinary 
about  the  admission  of  this  youth. 
He  probably  represented  to  them 
no  more  than  just  another  mem- 

ber of  their  unit,  just  another 
boy  to  be  taken  care  of  and  looked 
after — looked  after  in  the  manner 
which  was  then  in  vogue  and  which 
consisted  mainly  of  impressing  a  new 
member  with  his  responsibilities  to 
himself  and  to  the  organization  in  a 
fashion  which  today  might  be  con- 

sidered a  bit  harsh.  Such  was  the 
procedure  in  those  days,  and  the 
system  turned  out  real  trade  union- 
ists. 

Today,  twenty  years  later,  this 
same  youth  occupies  one  of  the  high- 

est places  in  the  American  trade 
union  movement.  Now  only  35  years 
of  age,  this  same  boy  has  compiled  a 
truly  amazing  record  of  achievement: 
business  agent  of  one  of  the  outstand- 

ing labor  unions  in  the  country  for 
the  past  14  years,  delegate  to  Ameri- 

can Federation  of  Labor  Conventions 

for  the  past  10  years,  known  through- 
out the  country  as  a  brilliant  and 

courageous  fighter  in  the  interests  of 
labor,  a  superb  executive,  a  leader  in 
civic  activities,  a  sportsman  and  gen- 

tleman, and  finally,  to  top  the  list, 
appointed  A.  F.  of  L.  delegate  to 
the  forthcoming  British  Trade  Union 
Congress  in  England — all  these  and 
many  more  too  numerous  to  mention 
are  the  accomplishments  of  Thomas 
E.  Maloy,  Business  Agent  of  Chicago 
Local  Union  110  of  the  International 
Alliance. 

Just  how  "Tommy,"  as  he  is  af- 
fectionately known  to  thousands,  had 

time  to  do  all  these  things  is  not 
known.  Pressed  for  the  answer  to 

this  question  Maloy  has  answered  "I 
do  it,  that's  all."  And  in  this  brief 
reply  may  be  found  the  key  to  Ma- 

loy's  tremendous  vitality  and  ability 
to  get  things  done.  He  tackles  every 
problem  directly— no  hedging,  but  lit- 

President    Canavan    and    Maloy    snapped 
at  Portland,  Ore.,  in  1925 

tie  talking,  and  with  a  maximum  of 

work.      He    just    does    it,    that's    all. 
The  1928  Strike  Victory 

And  never  was  this  force  of  char- 
acter more  aptly  displayed  than  in 

the  citywide  shutdown  of  Chicago 
theatres  in  1928,  a  shutdown  forced 
by  the  plans  and  actions  of  none  other 
than  Maloy  who,  in  the  face  of  threats 

from  the  opposing  forces  that  surely 

this  time  they  would  "break  him," 
and  "put  his  organization  on  the 
rocks,"  went  quietly  ahead  with  his 
plans,  marshalled  100  per  cent  sup- 

port from  his  Local  members,  gained 
the  confidence  and  sympathy  of  pub- 

lic opinion  for  his  efforts,  and  ended 

up  by  winning  an  overwhelming  vic- 
tory. 

Maloy's  campaign  in  this  hard 
fight  was  front  page  copy  in  news- 

papers throughout  the  country.  To 
have  lost  would  have  meant  disaster, 
not  only  in  Chicago  but  throughout 

the  country.  But  "Tommy"  never 
thought  of  losing;  his  plans  admitted 
of  no  defeat. 

Then,  as  now,  Maloy  did  not  per- 
mit success  to  turn  his  head,  to  di- 
rect his  attention  away  from  his  real 

mission  in  life — the  labor  movement 
in  general  and  Local  Union  110  in 
particular.  Ascribing  the  success  of 
the  fight  to  the  wholehearted  support 

tendered  him  by  "his  boys,"  Maloy 
dismissed  the  incident  with  the  re- 

mark the  "boys  got  what  they  wanted 

and  just  what  was  coming  to  them." 
Tribute  from  His  Own  Local 

And  now,  when  he  has  received  one 
of  the  greatest  honors  possible  in  the 

A  quiet,  restful   dignity   pervades  Maloy's  private  office  at   Union   headquarters 
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What  They  Think  of  Tom  Maloy  in 

Lours  L   EMMEBSON 

j^iatc  of  ̂ Winflts 

(Qfftre  of  %he  (Soiimwr 

j^pringfUIfc 

May  19,    1930. 

lit.  James  J.  Finn,  Editor, 
The  Projectionist 
45  West  45th  Street 
Hew  York  City,  New  York. 

My  dear  Sir: 

Permit  me  to  say  a  few  words 
about  my  good  friend,  Thomas  E.  Maloy, 
Business  Representative  of  the  Chicago 
Moving  Picture  Machine  Operators  Union,  who 
has  been  selected  by  the  American  Federation 
of  Labor  to  represent  them  in  the  British 
Trades  Union  Congress  to  be  held  in  Nottingham, 
England.   The  American  Federation  of  Labor  is 
to  be  congratulated  upon  selecting  so  capable 
a  young  man  as  Mr.  Maloy. 

I  have  watched  his  progress  in 
the  labor  movement  and  can  truthfully  say 
that  he  is  a  credit  to  the  labor  movement  both 
in  the  City  of  Chicago  and  the  State  of  Illinois. 
I  take  this  opportunity  to  join  with  his  many 
other  friends  in  wishing  him  "Bon  Voyage". 

Very  truly  yours, 

X*U*US
~ 

Tributes  from 

The  Governor  of  Illinois 

Exhibitors'  Assoc,  of  Chicago 

Illinois  Federation  of  Labor 

Exhibitors'  Association  of  Chicago 

■/Ir"  ~!s 

I 

Illinois  State 
Federation  of  Labor 

VICTOR  A.  OLANDER.   3«™tmiT  -Troiiirer 

CZ]  Sooth  w. t*--i  Ana* 

  ■^-•»    

sr'jss™  -  ™!=ks 

Ohicago,   Illinois,  May  IS,    1930 

Chicago,    Illinois. 
May  16.  1930. 

Mr.   James  J.   Film, 
Editor  of  the  Projectionist, 
45  1.   45th  Street, 
lew  York  City. 

Dear  Sin  — 

I  JUBt  want  to  say  a  few  worde  about  my  friend 
and  opponent,  Mr.  Thomas  Maloy. 

In  all  my  dealings  with  labor  official*  in  the 
past  ten  yeara,  I  have  found  Ur.  Maloy  to  be  a  nan 
whose  word  has  never  been  questioned;  a  man  with  whoa 
it  has  been  a  pleasure  to  deal* 

My  only  hope  is  that  we  will  continue  to  have 
Mr.  Maloy  to  do  business  with  as  long  sb  I  am  here  to 
do  business  with  any  union  officials. 

Very  truly  youre, 
EXHIBITORS  ASSOCIATI0B  Of  CHICAGO. 

cr 

Mr.  James  J.  Finn,  Editor, 
The  Projectionist, 
45  West  45th  Street, 
New  York,  N.  Y. 

Dear  Sir: 

At  the  forthcoming  meeting  of  the  British  Trades 

Union  Congress  in  England,  the  American  Federation  of  Labor 

is  to  have  as  one  of  its  representatives  Mr.  Thomas  Ualloy, 

leader  of  the  Moving  Picture  Machine  Operators'  Union  of 

Chioago,   I  take  this  opportunity  to  join  with  his  many 

other  friends  in  wishing  him  n3on  Voyage!" 

It  is  fitting  that  Mr.  Ualloy,  a  stalwart  American 

from  this  great  city  in  the  heart  of  our  nation,  and  repre- 

senting as  he  does  one  of  America's  largest  and  most  modern 

industries,  should  he  the  spokesman  of  the  vigorous  American 

labor  movement  in  meeting  and  addressing  our  British  brothers 

across  the  sea.  He  has  rendered  yeoman  service  in  raising 

the  standard  of  life  and  laoor  in  the  moving  picture  industry 

to  the  present  high  level,  and  thus  has  not  only  benefitted 

the  workers  in  his  own  craft  but,  by  the  example  of  the 

splendid  results  obtained,  has  encouraged  others  to  similar 

achievement.   I  an  sure  that  hie  visit  to  the  BritiBh  labor 

movement  as  a  'representative  of  the  American  labor  move- 

ment will  be  productive  of  good  to  the  workers  and  to  the 

moving  picture  industry  in  both  countries. 

truly_voure. 

^Xif 

ia^- 

Victor  A.  Olander 
Secretary-Treasurer 
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Labor  and  Civic  Circles  in  Illinois 

TELEPHONE    SE 

ILLINOIS  COMMERCE  COMMISSION 

TEAMSTERS'  JOINT  COUNCIL  No.  25 
3.   B.  cf  I ..  6.  anb  S.of  A. 

V&» 

Kay  15,  1930 

Mr.  James  J,  Finn, 
Editor,  The  Projectionist, 
45  West  45th  St., 
New  York,  N.Y. 

My  dear  Sir: 

I  want  to  say  a  few  words  about  my 
good  friend,  Thomas  E.  Maloy. 

We  went  to  school  together  and  even 
in  those  days  he  was  something  of  a  leader 

among  the  boys.   I  have  watched  his  progress 
in  labor  circles  and  have  a  high  regard  for 
him  and  for  his  achievements. 

At  all  times  he  has  had  the  welfare 
of  his  fellow  workers  at  heart  and  this,  I 
believe,  has  accounted  for  his  success. 
He  is  a  most  loyal  and  generous  friend  and 
I  wish  him  all  the  luck  in  the  world. 

Yours^va^y 
truly, 

(/%%.  QUfa* 
PHIL  W.  COLLINS 

PWC/H 

220  SOUTH  ASHLAND  BOULEVARD 

CHICAGO,  ILL. 

May  15,  1930. 

Mr.  James  J.  Finn,  Editor, 
The  Projectionist, 
45  West  45th  Street, 
Hew  York,  N.  Y. 

Dear  Mr.  Finn: 
The  selection  of  Thomas  E.  Maloy  as  Fraternal  Delegate 

to  the  British  Trades  Dnion  Congress  is  a  worthy  recognition  of  an 
eminent  and  loyal  trade  unionist. 

For  nearly  twenty  years  Tommy  has  served  the  Moving  Picture 
Operators*  Union  in  an  official  capacity.   His  diplomacy,  ability 
and  experience  ha3  been  a  valuable  asset,  not  only  to  his  own  organi- 

zation but  to  the  labor  movement  in  general.  There  is  no  organized 
group  of  men  in  America  enjoying  the  conditions  and  compensation  of 
his  organization.  This  success  has  been  brought  about  in  the  main 
by  the  sterling  leadership  and  agressive  fighting  qualities  of  Tommy. 

He  has  been  ready  at  all  times  to  give  moral  or  material 
support  to  any  sister  local  in  trouble  or  distress.  The  Teamsters 
and  Chauffeurs  Organization,  of  which  I  am  a  member,  stand  ever 
ready  to  cooperate,  work  in  accord  and  harmony  with  him,  being  mind- 

ful of  the  fact  that  he  stands  for  the  highest  ideals  of  the  Trades 
Union  Movement. 

Tommy  has  represented  his  organization  as  a  delegate  to  the 
Chicago  Federation  of  Labor  for  a  number  of  years.  Leaders  in  the 
labor  movement  in  Chicago,  taking  cognizance  of  his  merits  and  ex- 

perience, have  councilled  his  wisdom  and  advice.  The  delegates 
of  the  Convention,  representing  the  entire  Labor  movement  of  America, 
are  to  be  congratulated  upon  their  Judgment  in  conferring  this  dis- 

tinction upon  so  capable  a  man. 

We  bid  Tommy  "Bon  Voyage",  a  pleasant  and  profitable  Journey 
and  a  safe  return  to  us.  We  know  that  he  will  acquit  himself  honor- 

ably and  prove  himself  a  distinctive  loyal  American  Trades  Unionist, 
assisting  in  cementing  a  bond  of  friendship  and  fraternalism  between 
workers  of  America  and  Great  Britain. 

Fraternally,    _^Z  ^~ ^JerryJ^novan, 

tary -Treasurer, 
TeaSFsters'    Joint   Council, 

I.    B.    of  T.    C,    S  &  H  of  A. 

Tributes   from 

Illinois  Commerce  Commission 

Teamsters  Joint  Council  No.  25 

Illinois  Attorney  General 

lata  jBc^Jttr-i-trt^ixi 

QUpxaga  ($>t£vce 

May  Seventeenth 
1  9  S  0. 

Mr.  James  J.  Finn, Editor, 

"Projectionist, 

New  York,  N.Y. 

My  dear  Mr.  Finn: — 

I  have  just  been  advised  that 
our  good  friend,  Thomas  A.  Maloy,  Business  Re- 

presentative of  the  Moving  Picture  Operators' 
Union,  has  been  selected  as  a  delegate  to  re- 

present the  American  Federation  of  Labor  at 
the  British  Federation  of  Labor  Convention  in London. 

It  is  gratifying  to  see  this 
recognition  coming  to  Mr.  Maloy.  For  a  number 
of  years  he  has  been  my  friend,  and  I  have  al- 

ways found  his  loyalty  and  sincerity  to  be  be- 
yond q\»estlon.  He  will  ably  represent  the  Ameri- 

can Federation  of  Labor  in  Europe. 

0EC-E 

Attorney  G 
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Section   of  comfortable   Local   110  members'   room 

labor  movement — that  of  A.  F.  of  L. 
delegate  to  the  British  Trades  Union 
Congress,  an  appointment  which  re- 

flects great  credit  on  himself  person- 
ally and  on  the  craft  which  he  repre- 
sents— Maloy  turns  to  find  his  great- 

est satisfaction  in  the  tribute  of  "his 
own  boys"  of  Local  110.  Among  the 
mass  of  tributes  which  have  been 

pouring  in  to  him  ever  since  his  se- 
lection as  a  delegate  to  England — 

tributes  from  men  high  in  political 
life,  the  arts  and  sciences,  the  indus- 

trial and  commercial  worlds,  amuse- 
ment field  leaders,  and  those  high  in 

social  life — the  most  prized  tribute  of 
the  lot  is  that  from  the  members 
of  his  own  organization  for  whom  he 
works.  Just  what  his  own  boys  think 

of  "Tommy"  is  apparent  from  the 
following : 

Tribute    to    Thomas    E.    Maloy    from 
the  membership  of  Chicago  Local  Un- 

ion 110  of  the  I.  A.  T.  S.  E.  &  M.  P. 
M.    O.    U. 

Thomas  E.  Maloy  came  to  us  in  a 
time  of  great  stress,  at  a  time  when 
the  need  of  an  able  leader  was  acute. 
An  extraordinary  situation  existed 
and  only  an  extraordinary  individual 
would  suffice.  Our  crying  requirement 
in  that  dark  hour  fourteen  years  ago 
was  conciliation — to  be  saved  from 
ourselves,  as  it  were.  A  depression 
in  our  business  affairs  had  reached 
a  very  serious  stage  indeed,  harmony 
was  lacking,  real  friendships  few,  and 
to  begin  all  over  appeared  our  only 
salvation.  To  do  that  we  would  have 
to  set  our  divided  house  in  order. 
And  then  came  from  our  ranks  a 
young  man,  a  boy  almost,  who  so 
conducted  himself  that  he  was  looked 
upon  in  the  light  of  a  savior. 

Due  to  his  broadness  of  vision,  def- 
initeness  of  purpose,  unswerving  loy- 

alty to  his  adopted  cause — our  cause 
— his  untiring  and  ceaseless  efforts, 
we  are  well  on  the  wav  toward  a  full 
realization  of  our  quest  of  peace  and 
happiness  and  that  which  rightfully 
belongs  to  us.  Under  his  leadership 
lost  ground  has  been  restored,  friend- 

ships cemented,  and  more  strongly 
than  ever  before,  a  finer  understand- 

ing between  employer  and  employee 
has  developed,  all  contributing  influ- 

ences to  the  welfare  and  development 
of  our  craft.  Through  his  advanced 
ideas  and  originality  of  application, 
fair  dealing  and  utter  fearlessness 
in  the  prosecution  of  a  just  policy, 
he  has  gained  the  esteem  and  friend- 

ship of  the  people  of  this  community. 
We  honor  one  whose  qualities  have 
earned  so  many  high  honors — Thom- 

as E.  Maloy,  Business  Representative 
of  Local  110,  I.  A.  T.  S.  E.  and  Fra- 

ternal Delegate  to  British  Trades 
Union  Council. 

Local  110  Model  Organization 

Maloy  has  truly  earned  this  high 
regard  of  the  members  of  his  organ- 

ization. Although  it  took  years  of 
hard  work  to  accomplish  it,  Local  Un- 

ion 110  is  organized  100  per  cent.  Its 
present  unity  is  the  result  of  years  of 
hard  organizing  work,  fighting,  edu- 

cating, building. 

Today  Local  Union  110  is  as  com- 
pact and  efficient  as  any  highly  or- 

ganized commercial  enterprise.  A  vis- 
it to  its  headquarters  reveals  well- 

laid  out  offices,  neatly  furnished.  Busi- 
ness is  carried  on  with  exactness  and 

promptness,  and  the  Local  Union  is 
altogether  a  smooth  running,  well 
geared  machine,  alert  to  its  problems 
and  quick  to  recognize  any  defect  in 
its  structure. 
Thomas  E.  Maloy  is  the  presiding 

genius  of  this  organization,  and  his 
influence  within  the  craft  extends 
throughout  his  own  and  neighboring 
states.  He  personally  dominates  Lo- 

cal Union  110,  and  he  has  employed 
wisdom  and  discretion  in  his  choice 
of  officers  with  which  to  work.  Even 
the  most  casual  observer  could  not 
fail  to  be  impressed  by  the  power  and 
organization  of  Local  Union  110.  And 
the  organization  today  is  indebted  for 

its  fine  condition  mainly  to  "Tommy" 
Maloy  for  his  work  during  the  past 

years. 

An  index  to  the  high  regard  in 
which  Maloy  is  held  by  the  trade  un- 

ion leaders  in  America  may  be  had  in 
the  report  of  the  proceedings  of  the 
last  Convention  of  the  American  Fed- 

eration of  Labor  in  Toronto,  Canada, 
where  Maloy  was  selected  as  one  of 
two  delegates  to  the  British  Trade 
Union  Congress. 

Maloy's  name  was  placed  in  nomi- 
nation at  the  convention  by  Daniel 

Tobin,  President  of  the  International 
Brotherhood  of  Teamsters.  In  nomi- 

nating Maloy,  Tobin  said,  in  part: 
"In  the  selection  of  the  delegates 

to  bring  a  message  of  good  will  the 
greatest  care  should  be  exercised  to 
select  the  best  men.  Very  often  in  our 
conventions  we  are  swayed  by  sympa- 

thy and  good  will,  and  sometimes  we 
overlook  those  who  might  serve  us  in 
the  positions  to  which  we  select  dele- 

gates. 

"I  have  the  pleasure  of  presenting 
to  the  convention  the  name  of  a  young 
man  who  has  been  tried  and  trained 

in  more  than  one  battle  in  labor's 
interest,  whose  organization  stands 
out  as  second  to  none  in  obtaining 
conditions  for  its  membership,  and 
in  holding  the  respect  and  confidence 
and  approval  of  all  trade  unionists 
in  America. 

"This  young  man  is  representing 
the  International  Union  of  Theatrical 
State  Employes.  No  organization  has 
made  the  progress  this  organization 
has  made  in  the  last  twenty  years, 
and  no  part  of  the  country  has  pro- 

gressed economically  more  than  this 
man's  organization  in  the  City  of 
Chicago.  I  say  that  in  my  judgment 
the  man  to  select  and  send  over  at 

this  time  is  Thomas  E.  Maloy." 
Maloy's  nomination  was  quickly 

seconded  by  a  delegate  of  the  Sheet 

Metal  Workers'  Union;  and  then 
President  Canavan  of  the  I.  A.  T.  S. 
E.  &  M.  P.  M.  O.  U.  added  his  second 
in  the  following  words: 

"I  could  not  let  this  opportunity 
slip  by  without  adding  my  second  to 
the  nomination  of  Tom  Maloy.  We 
present  him  as  a  distinguished  mem- 

ber of  our  organization  and  an  out- 
standing figure  in  the  trade  union 

movement.  I  trust  you  will  give  him 
consideration  when  you  cast  your 

vote." 

Maloy  received  the  united  support 
of  the  Building  Trades  and  was 
named  as  delegate  by  an  overwhelm- 

ing vote  in  his  favor.  His  co-delegate 
is  John  J.  Manning,  president  of  the 
Union  Label  Trades  Dept.  of  the  A. 
F.  of  L.  and  an  outstanding  unionist 
of  great  ability.  The  delegates  will 
sail  on  July  11  on  the  lie  de  France. 

Chicago  Testimonial  Banquet 

A  testimonial  banquet  will  be  giv- 
en for  Maloy  at  the  Hotel  Stevens, 

Chicago,  on  June  21st.  Testifying  to 
Maloy's  wide  range  of  activities  and 
the  many  friends  he  has  gained  in  all 
walks  of  life  is  the  list  of  committee- 

men for  the  banquet  which  is  as  fol- lows: 

Oscar  Carlstrom,  attorney  general, 
State  of  Illinois;  Dr.  Karl  A.  Meyer, 
medical    director,    Cook    County   Hos- 
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pital;  G.  W.  Schick,  past  commander, 
American  Legion;  Attorney  Thomas 
Nash;  E.  D.  (Jack)  Miller,  president, 
Exhibitors'  Association  of  Chicago; 
Captain  Michael  O'Grady,  Chicago 
Police  Department;  Alderman  John 
P.  Wilson;  George  E.  Brown,  vice- 
president,  I.  A.  T.  S.  E.;  Dan  Serri- 
tella,  City  Sealer;  Frank  O'Neill,  sec- 

retary, Oak  Park  Elks,  1925;  J.  Sie- 
gel,  president,  General  Markets  Corp. ; 
P.  J.  Berrill,  vice-president,  I.  B.  T. 
S.  and  H.  of  America;  James  Coston, 
National  Theater  Corp. ;  William  Bar- 

on, vice-president,  Movie  Supply  Com- 
pany; George  L.  Carrington,  installa- 

tion manager,  Electrical  Research 
Products,  Inc.;  Boone  Mancall,  Mo- 

tion Picture  Projectionist;  John  Bala- 
ban,  Publix  Theater  Corp.;  U.  J. 
"Sport"  Herman,  Cort  Theater;  Wil- 

liam Martin,  president,  Kenwood 
Trust  and  Savings  Bank;  Phil  Col- 

lins, Illinois  Commerce  Commission; 
Judge  Lyle,  Municipal  Court  of  Chi- 

cago; Thomas  Reynolds,  president, 
Local  No.  110,  I.  A.  T.  S.  E.;  Peter 
Drautzburg,  United  States  Secret 
Service;  Henry  Schoenstadt,  Schoen- 
stadt's  Theater  Corp.;  Alderman  Wil- 

liam Pacelli;  John  Garrity,  Shubert's 
Theater;  Rev.  R.  J.  Ashenden;  Isaac 
Powell,  president,  South  Side  Trust 
and  Savings  Bank;  Judge  John  Lupe, 
Municipal  Court  of  Chicago;  W.  E. 
Green,  president,  National  Theater 
Supply  Company,  and  Thomas  Flan- 
nery,  president,  White  Way  Electric 
Sign   and   Maintenance   Company. 

Apart  from  his  trade  union  activi- 
ties, Maloy  has  distinguished  himself 

in  civic  and  fraternal  endeavors.  He 
is  a  member  of  various  fraternal  or- 

ganizations, and  was  recently  made 
a  life  member  of  Oak  Park  Lodge  No. 

Maloy's  noted 
thoroughbred 

1295,  Order  of  Elks.  His  activities  in 
the  various  fraternal  orders  of  which 
he  is  a  member,  particularly  in  the 
charitable  enterprises  of  these  organ- 

izations, has  gained  for  him  a  wide 
popularity  in  Chicago. 

Maloy   a   Noted  Sportsman 

Despite  these  constant  demands 
upon  his  time,  Maloy  is  able  to  devote 
some  time  to  outdoor  sports,  in  which 

he  is  keenly  interested.  He  is  an  ac- 
complished horseman  and  a  great 

lover  of  blooded  horses.  One  of  his 

prized  possessions  is  Margaret  Mc- 
Donald, prize  mare  which  is  valued 

at  more  than  $50,000.  This  horse  has 
won  many  notable  blue  ribbons  for 
Mr.  Maloy,  the  scene  of  her  greatest 
triumphs  being  the  South  Shore 
Country  Club  in  Chicago,  where  she 
has  been  a  constant  winner.  This  fine 
animal  also  ran  up  a  great  score  at 
the  International  Live  Stock  Exposi- 

tion at  Chicago  last  year,  where  she 
won  two  firsts  and  two  seconds. 
Many  overtures  have  been  made  to 

Maloy  for  the  purchase  of  this  mare, 
but  he  has  turned  a  deaf  ear  to 
all  such  proposals,  preferring  to  keep 
and  show  the  mare  for  the  pleasure 
he  gets  out  of  the  ownership  of  such 
a  fine  animal. 

Other  sports  in  which  Maloy  is  in- 
terested are  polo,  hockey,  baseball, 

football  and  boxing,  the  latter  sport 
having  engaged  his  attention  some 
years  back  when  he  undertook  the 
management  of  several  boxers  in  his 

spare  time.  Maloy's  fighters  were 
noted   for  their   fast,   clean   fighting, 

Margaret 
McDonald 

Photo  bv 

Haas,   N.    Y. 

Record  of  this 

$50,000  champion: 

Firsts  in  mare  class,  combination  class,  and  model  class;  2nd  in  fine  harness 

class — South  Shore  Country  Club,  Chicago.    Firsts  in  ladies  class,  fine  harness 
class;    and    2nds    in    combination    class    and    model    class    at    International 

Live  Stock  Exposition,  1929. 

and  they  always  went  into  the  ring 
to  give  their  best  and  to  win. 

Philanthropic  Work 

No  committee  for  a  charitable  en- 
terprise in  and  about  Chicago  is  con- 
sidered complete  until  the  services 

of  Maloy  have  been  enlisted.  His 
services  are  always  on  the  market  in 
such  enterprises,  and  various  Chicago 
philanthropic  societies  have  ample 
reason  for  remembering  Thomas  E. Maloy. 

This  brief  biographical  sketch  can 
hardly  begin  to  enumerate  the  career 
of  Tom  Maloy,  but  it  will  serve  as 
an  index  to  the  remarkable  man  that 
he  is.  His  forthcoming  trip  to  Eng- 

land as  A.  F.  of  L.  delegate  reflects 
great  honor  on  himself,  on  his  fellow 
craftsmen  and  on  the  International 
Alliance  organization.  Projectionists 
in  particular  and  labor  union  men  in 
general  have  reason  to  be  thankful 
that  such  men  as  Thomas  Maloy  are 
enlisted  in  their  cause. 

At  the  great  testimonial  banquet 
to  Maloy  on  June  21st  in  Chicago 
there  will  be  many  noted  figures  who 
will  pay  tribute  to  Maloy  as  a  labor 
leader  and  as  a  man;  but  one  thing 
is  certain:  through  the  days  of  feting 
and  toasting,  through  the  days  he  is 
in  England,  and  through  the  years 
to  come,  Maloy  will  retain  those  very 
same  attributes  which  have  brought 

him  to  his  present  high  place.  "Tom- 
my" he  is  to  all  those  who  know  him, 

and  "Tommy"  he  will  remain.  Local 
110  will  continue  to  reap  the  benefits 
of  his  tireless  efforts  in  its  behalf, 
and  the  American  trade  union  move- 

ment will  be  the  richer  for  his  new 
experiences. 

Audiometer  Test 
In  the  belief  an  observation  of  an 

audiometer  test — which  was  reported 
herein  recently — might  be  of  interest 
to  many,  there  is  quoted  here  a  re- 

port made  by  E.  W.  Sharp,  manager 
of  Fox  Theatre  at  San  Bernardino: 
"A  rather  interesting  experiment 

was  made  recently  at  the  Fox  Theatre. 
All  employees  in  the  Orange  Belt 
were  given  a  hearing  test  by  erpi 
Service  Engineer,  Ray  Welmert.  His 
test  was  made  with  an  Audiometer, 
an  apparatus  that  discharges  fre- 

quencies from  64  to  8,000. 

Shows  Wide  Variation 

"It  is  very  surprising  that  there 
can  be  so  much  variation  in  different 

people's  hearing.  Some  of  the  'vic- 
tims' had  normal  hearing  through  the 

entire  range  of  frequencies.  Others 
were  below  normal  on  the  lows  and 
normal  on  the  rest.  Some  were  nor- 

mal on  the  lows  and  highs,  but 
dropped  considerably  in  the  middle 
register.  Others  were  normal  up  to 
5,000,  but  then  went  way  below  nor- 

mal on  the  higher  frequencies. 
"The  test  was  given  in  the  interest 

of  getting  the  most  out  of  our  sound 
pictures,  and  all  in  all,  it  proved  quite 

informative." 
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As  The  Editor  Sees  It 
MC  The  ipth  I.  A.  Convention 

EMBERS  of  the  International  Alliance 
have  been  looking  forward  to  the  Thirtieth 
Convention  at  Los  Angeles.  For  it  is  at  this 
meeting  that  many  questions  of  great  im- 

portance to  the  welfare  of  the  general  member- 
ship will  come  up  for  discussion  and  settlement. 

We  are  of  the  opinion  that  the  Thirtieth  Conven- 
tion will  be  productive  of  much  good  and,  possibly, 

a  few  surprises.  Concerning  the  latter,  however, 
we  prefer  not  to  essay  the  role  of  a  prophet  but 
to  content  ourselves  with  reporting  in  detail  in 
the  next  issue  the  work  actually  accomplished. 

I.  A.  members  may  be  sure  that  their  best  in- 
terests will  be  the  primary  consideration  of  the 

delegates. 
We  can  think  of  no  more  appropriate  time  than 

the  present  to  direct  the  attention  of  projection- 
ists to  the  splendid  work  performed  by  the  I.  A. 

General  Office  year  after  year,  in  season  and  out. 
We  wonder  just  how  many  times  during  the  year 
the  rank  and  file  of  Local  Unions  look  beyond 
their  own  provincial  interests  and  give  a  thought 
to  the  parent  organization  which  is  in  a  large 
measure  responsible  for  the  present  fine  condi- 

tion of  many  Local  units.  The  work  accomplished 
by  the  General  Office  so  faithfully,  so  consistently, 

isn't  one  of  those  things  that  "just  happens."  On 
the  contrary,  it  is  a  result  of  many  hours  of  hard 
work  by  the  appointed  officers. 

It  seems  to  us  that  it  would  be  of  decided  bene- 
fit to  all  I.  A.  members  to  give  an  occasional 

thought  to  the  work  performed  by  the  General 
Office  and  to  be  deeply  grateful  to  those  men  who 
are  serving  them  so  well — often  at  great  personal 
sacrifice.  A  proper  understanding  and  apprecia- 

tion of  this  work  undoubtedly  will  serve  to  make 
a  better  Local  Union  member.  And  one  of  the 
best  means  of  demonstrating  this  appreciation 

would  be  to  faithfully  discharge  one's  duties  in such  a  manner  as  to  lighten  the  labors  of  both  the 
General  Office  and  the  Local  Union.  A  detailed 
explanation  of  this  process  is  hardly  necessary. 

To  return  to  the  30th  Convention,  we  wish  at 
this  time  to  congratulate  the  General  Office  of- 

ficers for  their  superb  work  during  the  past  two 
years;  we  wish  to  extend  our  good  wishes  to  the 
many  fine  craftsmen  who  will  assemble  at  Los 
Angeles  as  delegates ;  and  we  wish  to  congratulate 
the  West  Coast  district  which  has  been  doing 
things  in  such  excellent  fashion  of  late  as  to  merit 
the  honor  of  playing  host  to  the  30th  Convention. 

TCWide  Film  Waits  on  Sound,  Color 

HE  expected  activity  in  the  wide  film  field 
has  not  materialized  because  of  a  number 
of  reasons.  First  and  foremost  is  the  fact 
that  no  standard  width  has  as  yet  been  agreed 
upon  by  the  various  organizations  interested  in 
this  development.  We  admit  to  a  misstatement  in 
a  recent  issue  where  we  said  that  68  mm.  had 
been  agreed  upon  as  standard.     No  such  agree- 

ment was  reached.  A  sub-committee  of  the  S. 
M.  P.  E.  has  been  working  on  the  problem  of 
wide  film  standardization  for  the  past  three 
months,  but  numerous  conferences  with  producer 
representatives  and  technical  men  failed  to  pro- 

duce the  answer.  It  now  looks  as  though  70  mm., 
the  Grandeur  size,  will  be  adopted  as  standard. 

But  there  is  another  reason  for  the  unwilling- 
ness of  producers  to  go  ahead  with  work  on  wide 

film.  Several  leading  producers  are  said  to  have 
expressed  the  view  that  they  would  much  prefer 
that  sound  and  color  be  put  on  a  more  satisfactory 
basis  technically  before  proceeding  to  wide  film. 
Warner  Bros,  are  reported  to  have  had  an  ex- 

perimental wide  film  projector  made  up  but  are 
simply  marking  time  pending  developments  in  the 
fields  of  sound  and  color. 

Under  these  circumstances  it  is  probably  to  the 
advantage  of  the  motion  picture  business  as  a 
whole  that  production  work  on  wide  film  be  held 
in  abeyance  some  little  time  yet,  during  which 
period  all  hands  may  concentrate  on  the  twin 
problem  of  sound  and  color. 

DC  A  Showdown  on  Patents OWN  in  Wilmington,  Delaware,  as  these  lines 
are  written,  is  being  waged  a  legal  battle 
which  is  regarded  as  the  last  move  in  the 
chess  game  of  sound  motion  picture  patent  rights 
which  has  been  in  progress  now  for  more  than 
three  years.  The  defendant  in  the  present  suit 
is  the  Stanley  Co.  of  America,  exhibition  organiza- 

tion ;  and  the  plaintiff  is  General  Talking  Pictures 
Corp.,  distributors  of  De  Forest  Phonofilm  sound 
apparatus.  Because  the  suit  involves  certain 
patents  in  which  they  are  keenly  interested,  West- 

ern Electric  has  aligned  itself  on  the  side  of  the 
defendant  and  has  marshaled  a  glittering  array 
of  legal  and  technical  talent  for  the  fray.  The 
circumstances  attending  the  suit  are  propitious 
for  a  final  settlement  of  the  issues  involved :  The 
law  firm  of  Darby  &  Darby,  counsel  for  the  De 
Forest  interests,  is  an  old  hand  at  sound  picture 
patents,  and  Dr.  De  Forest  himself  is  present  at 
the  trial.  Western  Electric  is  represented  by  the 
best  counsel  available.  And,  to  round  out  the 
almost  perfect  setting  for  the  event,  the  trial  will 
be  presided  over  by  a  judge  who  is  fully  cognizant 
of  all  developments  in  the  art. 

This,  then,  is  the  picture.  The  Reis  slit  patent, 
owned  by  De  Forest,  is  the  basis  on  which  the 
battle  will  be  waged.  Readers  of  this  publication 
will  remember  the  exhaustive  discussion  of  slits, 
slots,  and  orifices  which  appeared  in  these  columns 
not  so  long  ago,  from  which  an  accurate  idea  of 
the  lineup  at  the  suit  may  be  had.  The  outcome 
of  this  suit  is  of  extreme  importance  to  the  motion 
picture  industry,  for  if  De  Forest  wins,  he  will  be 
in  a  position  to  exact  royalty  from  every  sound 
motion  picture  apparatus  now  installed.  Such 
action  would  precipitate  an  upheaval  in  the 
amusement  world.  .  .  .  May  the  best  man 
win  and  thus  put  an  end  to  this  constant  bicker- 

ing over  patent  rights. 
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Screen   Light  and  Projector  Heat 

A  CINEMA  screen  providing  a 
picture  showing  detail  in  the 
shadows,  and  so  acceptable  to 

an  audience,  must  be  supplied  with 
light  sufficient  to  allow  it  to  reflect  a 
certain  and  definite  amount  of 
luminosity.  Beyond  that  necessary 
amount,  and  today  a  picture  only 
given  that  luminosity  would  be  con- 

sidered badly  presented,  experienced 
projectionists  differ  regarding  the 
brilliance  to  be  attained.  Some 
authorities  consider  too  much  light  is 
bad  for  the  eyes  and  affirm  a  bright 
screen  causes  headaches  and  is  prone 
to  keep  patrons  away  from  the 
theatre.  On  the  other  hand,  it  is 
definitely  established  that  the  more 
light  there  is  thrown  back  by  the 
screen  the  more  plastic  are  the  mov- 

ing figures,  the  more  steroscopic  the 
views.  High  luminosity  appears  to 
be  a  step  in  the  direction  of  showing 
pictures  in  relief,  and  provides  a 
show  more  satisfying  to  the  critical 
portion  of  the  audience. 

The  amount  of  light  reflected  from 
the  screen  can  be  controlled.  The 
projector  arc  is  the  source  of  the 
light,  but,  as  I  will  show,  other 
factors  determine  the  capacity  of  the 
arc.  The  screen  itself  has,  neces- 

sarily, a  great  influence  on  the 
amount  of  light  returned  to  the 
audience. 

Screen   Luminosity 

This  reflected  light,  which,  so  far 
as  the  audience  is  concerned,  is  the 
only  light  that  matters,  can  be  meas- 

ured. The  standard  of  measurement 

is  the  foot  candle,  which  is  the  illumi- 
nation produced  by  the  light  of  a 

standard  candle  on  a  normal  surface 
one  foot  square  and  a  foot  away  from 
the  source  of  light.  The  usual  illu- 

mination of  screens  in  the  old  days 
was  about  4% -foot  candles,  which 
was  about  sufficient  to  show  all  the 
details  of  the  picture. 
The  mirror  arc  was  introduced 

with  the  object  of  keeping  the  same 
luminosity  on  the  screen,  but  econo- 

mizing the  current;  but  the  greatly 
enhanced  value  of  the  brightly  lit 
screen  made  possible  by  the  new  in- 

vention altered  the  objective  of  its 
use,  and  now  it  is  adopted  solely 
for  the  amplification  of  the  light. 
Today  the  luminosity  of  screens  is 
from  7y2  to  17% -foot  candles,  and 
the  average  amount  of  light  from  the 
screen  is  about  twice  that  of  the  early 
days. 

Light— More  Light! 
When  auditoriums  of  greater 

capacity  were  built,  much  larger 
screens  became  necessary.  These,  in 
order  to  keep  to  the  standard  of 
luminosity,  entailed  an  enormous  call 
upon  the  projector  for  more  light.  To 
appreciate   the   magnitude  of  the  dc- 

By  J.  McD.  Burnett 
mand,  we  may  assume  a  screen 
measuring  4  ft.  by  4  ft.  reflecting 
4% -foot  candles;  the  area  is  16 
square  feet  and  the  light  reflected 
from  the  screen  is  equal  to  72  candles. 
If  the  illumination  is  of  the  order 
of  10-foot  candles,  the  reflection 
equals  160  candle  power.  But  when 
we  double  the  linear  dimensions  of 
the  screen,  making  it  8  ft.  by  8  ft., 
it  measures  64  ft.  square,  and  it  re- 

flects at  the  10-foot  candle  rate  640 
candle  power.  Screens  now  in  use 
measure  24  ft.  by  32  ft.;  with  the 
same  reflected  luminosity  their  768 
square  feet  give  a  light  of  7,680 
candle  power. 

What  candle  power  the  arc  has  to 
supply  depends  on  another  factor. 
Large  auditoriums  require  large 
screens,  but  they  usually  entail  a 
much  increased  distance  between  the 
film  and  the  picture.  Doubling  the 
distance  of  projection  means  quad- 

rupling the  candle  power  at  the 
source  in  order  to  have  the  same  in- 

tensity of  light  thrown  back  from  the 
screen.  Going  back  to  our  example 
of  the  8  ft.  by  8  ft.  screen  reflecting 
640  candle  power,  we  can  assume  that 
the  projector  was  100  ft.  away  and 
reflected  all  the  light  that  left  the 
lens;  but  if  the  projector  was  moved 
back  to  200  ft.  from  the  screen  it 
would  have  to  develop  2,560  candle 
power  to  provide  light  enough  for 
efficient  screening. 

How   Light   Is   Absorbed 

Sound  pictures  require  screens 
permeable  to  sound.  The  most 
efficient  of  this  type  do  not  reflect 
more  than  60  per  cent  of  the  inci- 

dent light  rays.  They  have,  there- 
fore, placed  a  demand  upon  the  pro- 

jector for  an  increase  of  30  to  50  per 
cent  more  light  than  that  required 
by  the  solid  screen.  With  the  com- 

ing of  the  colored  film,  the  call  for 
more  light  will  be  insistent.  In  this 
case,  the  loss  of  light  is  felt  at  the 
source.  The  color  in  the  film  absorbs 
20  to  40  per  cent  of  the  light  thrown 
upon  it  by  the  condenser  and,  when 
the  color  films  are  combined  with 

sound  and  talking  effects,  and  pro- 
jected from  the  front,  the  light  will 

have  to  be  greatly  increased  or  the 
value  of  the  picture  diminished  to 
that  of  the  old  lithographed  pictures 
of  the  magic  lantern  days — -pictures 
that  were  as  flat  as  the  screen. 

When  we  consider  that  all  this  light 
has  to  be  generated  in  the  crater  of 
the  arc,  we  are  not  surprised  at  the 
continued  growth  of  the  current  con- 

sumption. Amperages  of  12  grew  to 
18;  this  rose  to  24,  to  36;  now  an  arc 
taking  80  amps,  is  quite  common  and 
in  the  near  future  we  may  expect  to 
see  this  exceeded,  and  150  or  250 
amps,  for  a  colored  talking  film  may 

possibly  be  necessary.  This  will  prob- 
ably entail  entirely  new  wiring  in 

most  halls,  probably  new  generating 
plants  in  many. 

Arc  an  Electric  Furnace 

Now  a  projector  with  such  an  arc 
is  nothing  less  than  a  small  electric 
furnace;  the  waste  heat  from  it  is 
sufficient  to  warm  efficiently  a  small 
hall.  An  hour's  run  on  such  a  ma- 

chine generates  heat  enough  to  boil 
17  gallons  of  water.  It  will  heat, 
provided  there  is  no  radiation,  a  ton 
of  cast-iron  to  a  temperature  at  which the  film  melts! 

Now  the  light  from  the  arc  is  con- 
centrated by  the  condenser  lenses  to 

a  circle  of  only  36  mm.  diameter  upon 
a  surface  of  one  of  the  most  inflam- 

mable substances  known;  so  it  is  for- 
tunate that  glass  is  a  substance  with 

a  great  reluctance  to  allowing  the 
passage  of  heat.  Were  the  heat  rays 
able  to  pass  through  it  as  freely  as 
do  the  light  rays,  no  film  manufac- 

tured from  any  suitable  substance  we 
know  today  could  be  used ;  there  would 
be  no  cinematography.  As  it  is, 
enough  heat  passes  through  to  cause, 
when  concentrated,  a  continual 
menace  of  fire  and  often  serious  ac- 
cidents. 

Absorption  and  Radiation 

All  substances  absorb  heat  when 
near  a  source  of  it  until  equilibrium 
is  reached;  they  also  radiate  it  again 
until  equilibrium  is  attained.  A  bar 
of  iron  placed  in  a  heat  ray  will  rise 
in  temperature  until  the  radiation 
from  it  into  the  air  balances  the 
amount  of  heat  it  is  taking  from  the 
heat  ray.  Raise  the  temperature  of 
the  surrounding  air,  and  temperature 
of  the  iron  rises;  lower  it  and  the 
temperature  drops,  or  send  a  blast  of 
air  across  the  bar  and  carry  the  ab- 

sorbed heat  away  by  what  I  may 
term  forced  radiation,  and  the  iron 
drops  to  little  above  room  tempera- ture. 

On  the  other  hand,  place  the  iron 
in  a  niche  in  a  fire  brick,  which  con- 

ducts heat  badly,  and  it  will  be  found 
that  the  heat  of  the  iron  increases 
regularly  with  the  minutes  that  have 
elapsed,  until  its  temperature  ap- 

proaches that  of  the  heat  ray  itself. 
By  this  we  see  time  is  a  function 

in  the  absorption  of  heat.  With  no 
radiation,  a  substance  in  a  heat  ray 
absorbs  twice  as  much  heat  in  two 
seconds  as  it  does  in  one;  to  which 
fact  is  due  the  trouble  when  a  film 
sticks  in  the  gate.  Passing  through 
at  its  normal  speed  it  does  not  absorb 
enough  heat  to  fire;  passing  out  it 
radiates  what  heat  it  has  absorbed  to 
Ihe  air.  But  when  it  sticks,  or  when 
;i     small     piece     torn    from    the    film 
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sticks  in  the  gate,  that  absorbs  the 
heat  until  it  reaches  firing  point  and 
the  damage  is  done. 

Possible    Cooling    Methods 

A  blast  of  air  in  the  light  path 
between  the  condenser  and  the  screen 
will  carry  away  much  of  the  heat,  but 
it  is  probable  that  machines  of  the 
future  will  require  a  gate  channelled 
for  water  circulation,  which  is  the 
most  effective  method  of  cooling.  The 
arc  chamber  will  probably  be  sur- 

rounded by  a  water  jacket,  and  much 
of    the     heat     generated     is     certain 

to  be  absorbed  at  its  source. 
By  efficient  water  jacketing  and 

cooling,  projectors  can  be  run  at  tem- 
peratures which  can  be  regulated  so 

that  no  distortion  of  lens  or  film 
occurs;  the  life  of  the  machine  is 
lengthened  and  small  mechanical 
troubles  are  greatly  reduced  in  num- 

ber. Safety,  however,  is  the  great 
essential,  and  with  high  power  arcs 
it  seems  certain  that  it  will  be  abso- 

lutely necessary  to  devise  some  means, 
whether  by  water  circulation  or  air 
blast,  to  carry  away  the  heat 
generated    in    such    great   quantities. 

Effect   of   Colored   Motion   Pictures 

on  the  Eyes 

By  David  Levinson 

HOW  does  the  colored  moving  pic- 
ture affect  the  eyes?  The 

answer  to  this  timely  question  is 
generally  thought  to  be  that  colored 
pictures  as  they  are  now  made  and 
projected  tend  to  produce  eyestrain, 
while,  in  fairness  to  producers  and 
projectionists,  it  can  be  added  that 
a  great  deal  of  effort  is  being  ex- 

pended to  perfect  the  colored  moving 
picture  so  as  to  eliminate  such  un- 

favorable reactions  on  the  part  of  the 
eyes  as  is  now  to  be  noted  when  one 
has  attended  a  colored  moving  picture 
show. 

The  optical  and  mechanical  prin- 
ciples upon  which  the  more  popular 

colored  moving  pictures  of  the  day 
are  made  include,  for  the  most  part, 
the  photographing  of  a  scene  through 
a  lens,  directly  behind  which  is  a 
prism.  Light  striking  this  prism 
separates  equally  the  images  produced 
from  the  lens,  which  then  pass 
through  colored  glass  filters  of  red 
and  green,  or  variations  thereof,  and 
are  registered  upon  film  sensitive  to 
color.  The  images  having  registered, 
the  film  is  developed  and  emerges  as 
a  smooth  processed  material. 

The  next  step  in  the  manufacture 
of  the  film  is  to  superimpose  one  strip 
of  film  upon  the  other,  so  that  the 
images  of  the  one  will  fit  perfectly 
over  the  images  of  the  other,  the  two 
films  being  held  together  by  an 
emulsion.  With  the  projection  of  the 
two  films  thus  in  place,  the  principle 
of  physics  involving  complementary 
colors  is  then  maintained  and  shades 

of  red  and  green  and  their  comple- 
ments are  brought  into  play  as  nat- 

ural colors  before  the  eyes  of  the 
audience. 

Present  Limitations 

The  present  limitation  of  colored 
pictures  to  shades  of  red  and  green 
and  their  complements  is  perhaps, 
the  most  uncomfortable  angle  of  the 
whole  matter  to  a  picture  audience. 
The  effect  of  constant  concentration 

upon  the  same  colors  for  any  appre- 
ciable length  of  time  naturally  tends 

to  produce  strain  and  to  make  those 

colors  objectionable  and  monotonous, 
even  if  blending  these  colors  together 
yields  the  most  attractive  of  scenes. 

Another  objection  to  the  colored 
moving  picture  is  the  noticeable  effort 
it  takes  to  make  out  the  details  of  a 

picture  of  this  sort  when  it  is  pro- 
jected upon  the  screen.  The  com- 

plaint is  that  the  greater  part  of  a 
colored  moving  picture  seems  to  be 
covered  by  a  sort  of  hazy  screen, 
which  must  be  penetrated  with  con- 

siderable effort  before  it  is  possible 
to  make  out  the  details.  This  diffi- 

culty is  no  doubt  caused  by  the  emul- 
sion between  the  two  films  and  to 

some  extent,  at  times,  by  the  failure 
of  the  projectionist  to  regulate  his 
light     properly,     which      should     be 

"stepped  down,"  as  it  is  called,  to  a 
point  where  the  maximum  of  "soft- 

ness" will  be  produced. 
I  have  it  on  good  authority  that  the 

focusing  of  a  colored  moving  picture 
properly  requires  much  more  under- 

standing and  skill  than  does  the 
screening  of  a  black  and  white  pic- 

ture, the  contrast  between  the  black 
and  white  being  more  easily  produced 
than  the  shading  of  colors  into  a 
favorable  spectacle. 

Eliminating  Fringes 

Regulating  the  movement  of  tone 
of  light  on  a  colored  picture  has  a 
great  deal  to  do  with  the  effect  that 
the  picture  will  have  upon  the  eyes. 
From  the  start,  the  prism  must  be  so 
set  and  the  light  so  directed  to  and 
through  it  as  to  produce  images  upon 
both  films  absolutely  with  no  more 
movement  connected  with  one  than 
with  the  other,  so  as  to  cut  out  the 
fringes  so  unpleasant  to  the  eye. 

A  lighting  arrangement  should  also 
be  produced  to  introduce  more  of  the 
shadow  background,  by  throwing  light 
on  the  picture  from  a  central  source 
and  letting  it  fade  away  by  cause  of 
its  natural  diminution,  so  that  much 
glare  will  be  removed  and  a  softer  and 
more  natural  artistic  result  will  be 

projected. The  manufacturers  of  colored  mov- 
ing pictures  are  working  hard  to  give 

to  the  public  a  product  that  will  be 
more  pleasing  and  smoother  to  the 
eyes.  At  the  rate  they  have  been 
going  with  this  type  of  picture,  it 
should  not  be  long  before  such  objec- 

tions as  the  colored  picture  now 
presents  will  be  eliminated. 

New  York  Curbs  Injunctions 
(I.  A.  General  Bulletin,  No.  250) 

NEW  YORK  has  partially  curbed the  abuse  of  the  injunction  in 
labor  disputes  by  enactment  of  legis- 

lation providing  that  hereafter  no 
injunction  can  be  issued  by  any  New 
York  State  judge  except  after  notice 

to  the  parties  against  whom  the  in- 
junction is  sought  and  a  hearing  in 

court.  The  measure  was  passed  as 

the  result  of  a  ten  years'  campaign 
by  the  New  York  State  Federation 
of  Labor.  Governor  Franklin  D. 
Roosevelt  has  signed  the  measure, 
making  it  law. 

In  a  statement  on  the  passage  of 

the  bill,  the  New  York  State  Federa- 
tion of  Labor  says: 

"No  injunction  can  hereafter  be 
issued  in  the  State  of  New  York  by 
a  judge  of  any  of  its  courts  except 
after  notice  to  the  parties  against 
whom  the  injunction  is  sought  and  a 
hearing  in  court.  This  is  the  benefi- 

cent result  of  a  campaign  instituted 
by  the  Federation  ten  years  ago  and 
conducted  vigorously  ever  since  to  end 

the  ex  parte  injunction." The  injunction  measure,  known  as 
the     Hofstadter-Lefkowitz    bill,    was 

passed  by  unanimous  vote  of  the 
Senate  and  House.  The  bill,  while 
not  all  that  labor  hoped  for,  was  ac- 

cepted by  the  State  Federation  of 
Labor  because  it  contains  the  main 

feature  of  the  Byrne-Lefkowitz  bill 
which  was  introduced  at  the  opening 
of  the  legislative  session  on  behalf 
of  the  Federation. 

The  Hofstadter-Lefkowitz  bill  puts 
an  end  to  the  evil  practice  of  issuing 
injunctions  without  notice  and  a 
hearing  and  allows  both  sides  to  be 
heard  before  an  injunction  can  be 
issued.  Heretofore  injunctions  have 
frequently  been  issued  on  application 
of  the  employers,  supported  by  affi- 

davits which  attorneys  for  the 
workers  have  had  no  opportunity  to 
challenge. 

Governor  Roosevelt  in  his  message 
to  the  Legislature  on  January  1, 
recommended  legislation  providing 
for  "prohibition  against  the  granting 
of  temporary  injunctions  without 
notice  of  hearing,  in  industrial  dis- 

putes, with  provision  for  trial  before 
a  jury  of  any  violation  of  injunctions 

when  granted." 
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Always  ahead  of  the  rest 
Always  the  best , / T .HE  simplest  device  yet  manufactured  and  the  easiest  to 

install  and  operate  on  Simplex  and  Motiograph  heads — no 
drilling,  replacing  of  parts  or  remodeling  of  your  old  head 
when  installing.  Does  not  occupy  any  necessary  space.  Will 
not  interfere  with  film  threading,  framing  or  any  adjustments 
or  repairs  while  in  operation.  No  exposed  moving  parts.  Does 
not  add  to  the  cost  of  repairs,  as  it  is  not  necessary  to  take  off 
any  parts  when  repairing  head.  Lengthens  life  of.  aperture 
gates  and  asbestos  heat  shields  with  the  consequent  reduction 
in  cost  of  replacements. 

Film    temperatures    are    reduced    considerably    when    using 
the  CHICAGO  CINEMA  Film  Cooling  System,  thereby  lessen 
ing  fire  hazard,  and   also   lengthening  film  life   by  preventing 
It  eliminates  sound  distortion  by  preserving  the  sound  track. 

This  system  consists  of  a  scientifically  designed  centrifugal  impeller  driven  by  a 
Universal  motor  and  mounted  on  an  aluminum  base  which  is  readily  attached  to  any 
head.  On  the  Simplex  head,  this  device  slips  into  grooves  provided  for  stereo 
attachment. 

buckling   and  warpage. HELP  PREVENT  FILM  FIRE  AND  BUCKLING 

WITH  THE  NEW  IMPROVED  CHICAGO  CINEMA 

FILM  COOLING  SYSTEM— ELIMINATES  SOUND 

DISTORTION  DUE  TO  WARPAGE  OF  SOUND 
TRACK. 

Approved    by    Underwriters'    Laboratories 
THE    ORIGINAL    AUTOMATIC,    ENCLOSED    REWIND 

DE  LUXE  AUTOMATIC   REWIND 

TRULY   automatic   in    every   respect,   the    De   Luxe   Automatic 
Rewind  provides   for  the   rewinding  of  film  with  every  pro- 

vision for  safety,  speed,  efficiency  and  adjustment. 
Place  the  reel  of  film  in  the  De  Luxe  Automatic  Rewind, 

shut  the  door — the  film  is  totally  enclosed  and  the  rewinding 
process  takes  place  automatically;  operation  stops  the  instant 
all  the  film  has  been  wound,  or  if  the  door  is  opened.  Should 
a  break  occur  in  the  process  of  wilding,  operation  ceases  and 
the  break  is  instantly  located.  Mechanical  winding  means  uni- 

form tension  on  the  film.  The  tension  is  adjustable  by  means 
of  a  friction  clutch. 

Preference  for  the  De  Luxe  Rewind  is  evidenced  by  its  wide- 
spread usage  throughout  the  country,  in  every  state,  in  most  of 

the  newer  and  more  progressive  houses.  Approved  by  the  Under- 

writers" Laboratories  as  possessing  the  safety  requisite  to  use  in 
projection  booths,  tested  under  extreme  conditions  far  in  excess 
of  what  would  be  imposed  upon  it  in  normal  use,  this  product 
of  the  CHICAGO  CINEMA  EQUIPMENT  COMPANY  offers  the 
utmost  in  modern  safety  appliances  for  projection  booths  where 
only   quality  equipment  is   permissible. 

ADJUSTABLE  LENS  HOLDER 

FOR    POWERS  —  SIMPLEX  —  MOTIOGRAPH 

(Mention   Your   Equipment) 

INCORPORATES  quick  lens  change,  side  movement  by  simple  lever  control  for  centering 
the  image,  and  accurate  focusing  adjustment.  The  mounting  bracket  of  the  device 

carries  a  clamping  ring  which  engages  the  lens  barrel  by  means  of  a  split  collar  tightened 

by  a  convenient  thumbscrew.  Lenses  may  be  changed  instantly,  focused  and  shifted  over 

into  position  for  projecting  normal  or  sound  film  in   less   time   than   it  takes  to   tell  it! 

'See   our    ad.    on    page    5h 

Side  movement  of  the  lens  holder  in 

shifting  the  optical  center  is  limited  by 

an  adjustable  stop  screw.  A  single  adjust- 
ment assures  repeated  automatic  centering 

merely  by  manipulation  of  the  lever  out- 
side the  head. 

The  initial  focusing  adjustment  will  suf- 
fice for  subsequent  operation,  in  that  it  is 

the  general  practice  to  place  a  reference 
mark  on  each  lens  barrel  to  indicate  its 

depth  of  insertion  in  the  holder. 

To  illustrate  operation  of  the  device,  a 
change  from  Vitaphone  to  Movietone  is 
effected  by  shifting  the  lever  and  substitut- 

ing a  %"  shorter  focus  lens  system  for 
that  in  place.  No  further  adjustment  is 
necessary.  Your  pictures  are  both  focused 

and   centered.* Light  weight,  compactness,  sensitivity 
and  sturdiness  feature  this  unit,  constructed 
with  precision  from  aluminum  and  bronze. 

Heavy  nickel  plate  and  durable  black  en- 
amel  comprise   an   appropriate   finish. 

Chicago  Cinema  Equipment  Company 
1748  N.  SPLIN43EIELC  AVENUE,  CUICA©©,  ILL. 
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Methods  of  Measuring  Resistances 
By  Joseph  Calcaterra' 

THERE  are  innumerable  ways 
of  measuring  resistances,  and 
a  few  of  these  will  be  de- 

scribed in  the  following  paragraphs, 
more  to  illustrate  the  adaptability  of 
electrical  instruments  and  the  in- 

teresting applications  of  electrical 
laws  than  for  any  really  practical 
value  of  the  methods.  Of  course,  in 

some  cases  they  will  prove  very  use- 
ful in  emergencies  where  other 

measuring  instruments  are  not  avail- 
able, but  they  serve  more  as  ex- 

amples of  electrical  juggling  and  the 
use  of  makeshift  instruments. 

The  method  shown  in  Fig.  1  illus- 
trates how  a  resistance  can  be  meas- 

ured by  means  of  voltmeter  and  bat- 
tery. For  maximum  accuracy  the  bat- 

tery should  be  of  a  value  such  as  to 
give  practically  full  scale  deflection 
of  the  meter  when  the  test  points  are 
connected  together,  thus  connecting 
the  voltmeter  directly  across  the  bat- 

tery. The  resistance  to  be  measured 
is  then  connected  between  the  test 
points.  For  low  values  of  resistance, 
a  low  resistance  voltmeter  will  give 
most  accurate  results.  For  high 
values  of  resistance  a  high  resistance 
voltmeter  should  be  used. 

The  resistance  is  measured  by  first 
taking  the  reading  of  the  battery  by 
connecting  test  points  Tl  and  T2 
together.  Then  connect  the  unknown 
resistance  between  points  Tl  and  T2 
and  take  the  voltmeter  reading. 

The  resistance  value  is  obtained  by 
using  the  following  formula: 

Rm  |   l  j  =  R 
\E1  / 

Where  Rm  is  the  total  resistance 
of  the  voltmeter  (ohms  per  volt  times 
maximum  voltage  on  the  scale),  E  is 
the  voltage  read  with  the  test  points 
connected  together  (voltage  of  the 
battery),  and  El  is  the  voltage  read- 

ing with  the  unknown  resistor,  R, 
connected  between  points  Tl  and  T2. 

Resistance  values  can  be  measured 
fairly  accurately  by  comparison  with 
standard  resistors.  A  decade  box, 
which  can  be  adjusted,  forms  the  best 
type  of  standard  to  use  in  such 
instances. 
A  circuit  consisting  of  a  battery, 

B,  a  milliammeter  or  ammeter,  A, 
and  test  points,  Tl,  T2,  T3  and  T4, 
with  a  switch,  S,  are  arranged  as 
shown  in  Fig.  2.     A  standard  resist- 

J7 
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ance,  Rs,  is  connected  between  test 
points  Tl  and  T2,  while  the  resistance 
to  be  measured  is  connected  between 
points  T3  and  T4  as  shown.  It  is 
important  in  circuits  of  this  type 
that  the  ammeter  be  capable  of  cover- 

ing the  range  of  current  that  will 
be  drawn  when  very  low  values  of 
resistance  are  connected  in  the  cir- 
cuit. 

In  making  preliminary  tests  it  is 
advisable  to  connect  a  protective 
series  resistance  in  the  circuit  to  pro- 

tect the  measuring  instrument.  This 
protective  resistance  can  be  a  variable 
high  resistance  whose  full  resistance 
is    connected    into    the    circuit    at   the 

Figure  2 

start  and  which  can  be  gradually  re- 
duced and  finally  shorted  out  when 

it  is  found  that  the  resistance  under 
test  is  sufficiently  high  to  limit  the 
current  to  within  the  range  of  the 
instrument. 

Another  very  simple  method  of 
protecting  the  measuring  instrument 
is  to  use  a  potentiometer  across  the 
battery.  By  this  means  the  voltage 
applied  to  the  circuit  can  be  increased 
gradually  and  the  current  kept  within 
the  limits  of  the  measuring  capabili- 

ties of  the  meter. 
The  switch  is  then  shifted  from 

the  switch  point  connecting  to  T2  to 
the  switchpoint  connecting  to  T4. 
When  the  switch  connects  to  T2,  the 
standard  resistance  Rs  is  connected 
into  the  ammeter  circuit,  while  when 
it  is  shifted  to  T4,  the  unknown  re- 

sistance Rx  is  connected  in  the  cir- 
cuit. Readings  of  the  ammeter  or 

milliammeter  are  taken  under  both 
conditions  whence  the  unknown  re- 

sistance is  obtained  by  using  the 
following  formula: 

Rm 

Figure  1 

Aerovox    Wireless    Corp. 

((Rs  +  Rm) 
 Is\ 

  
*  77) 

Where  Rx  is  the  unknown  resistor, 
Rs  is  the  standard  or  known  resistor, 
Rm  is  the  meter  resitance.  Is  is  the 
current  reading  with  the  standard 
resistor  connected  in  the  circuit  and 
Ix  is  the  current  reading  with  the 
unknown  resistance  connected  in  the 
circuit. 
The  most  accurate  readings  are 

obtained  when  both  resistances  are 
approximately    equal,    that    is,    when 

Rx  Rs 

— «-\VWvW/V*^v\VW/W  •     1 
T<  T2  T3 

Figure    3 

the  current  readings  are  approxi- 
mately the  same. 

Another  simple  method  of  obtain- 
ing the  resistance  value  of  a  resistor 

when  a  voltmeter  and  a  standard  re- 
sistance of  known  value  is  available 

makes  use  of  the  circuit  shown  in 

Fig.  3. 
In  this  method  the  standard  re- 

sistor Rs  is  connected  in  series  with 
the  unknown  resistor  Rx  and  the 
series  combination  of  resistors  is  con- 

nected across  a  battery.  A  high  re- 
sistance voltmeter  is  used  to  measure 

the  voltage  drop  first  across  the 
known  resistor,  Rs,  and  then  across 
the   unknown  resistor  Rx. 

The  value  of  the  unknown  resistor 

is  found  by  using  the  following 
formula : 

Ex     x  Rs 

Rx  =    Es 

in  which  Rx  is  the  unknown  resis- 
tance, Rs  is  the  known  standard  re- 

sistance, Ex  is  the  voltage  across  the 
unknown  resistence  and  Es  is  the 

voltage  across  the  known  standard 
resistance. 

This  method  should  be  used  only 
with  resistances  whose  values  are 

low  in  proportion  to  the  resistance 
of  the  volmeter,  since  otherwise  the 
current  drawn  by  the  meter  resis- 

tance will  introduce  an  appreciable 
error. 

This  error  may  be  eliminated  by 
using  a  variable  standard  resistor 
which  can  be  varied  so  as  to  be 

made  equal  to  the  unknown  resist- 
ance. The  variable  resistance  is 

equal  to  the  unknown  resistance 
when  the  voltage  across  both  resis- 

tors is  the  same.  In  such  cases  the 
current  drawn  by  the  voltmeter  does 

not  affect  the  accuracy  of  the  meas- 
urements, since  the  voltmeter  will 

affect  both  readings  to  the  same  ex- 
tent so  that  the  error  cancels  out. 

Council    Branch    in    England 

Laurence  Jones,  Secretary  of  the 
Projection  Advisory  Council,  sailed 
for  Europe  on  May  10th  for  his  first 
visit  in  12  years  to  his  home  in  Eng- 

land. While  abroad,  Mr.  Jones  will 
act  as  special  representative  of  the 
Council,  particularly  with  a  view  to 
establishing  a  branch  in  Great  Britain 

and  laying  out  the  plan  of  organiza- 
tion and  procedure. 
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IT  is  customary  with  recent 
Western  Electric  Power  ampli- 

fiers to  remove  one  of  the  ampli- 
fier or  rectifier  tubes  and  observe 

the  plate  current  reading  and  then 
after  replacing  this  tube,  remove  the 
remaining  tube  and  observe  the  plate 
current  reading.  It  is  advisable  not 
to  leave  these  tubes  out  of  their 
sockets,  only  long  enough  to  observe 
their  values,  as  it  is  likely  to  cause  a 
voltage  surge  on  the  remaining  tube 
that  may  break  down  the  secondary 
of  the  power  transformer  or  the  con- 
densers. 

In  response  to  a  question — what 
causes  hum  in  both  Movietone  and 

Vitaphone  reproduction? — it  is  quite 
evident  that  if  hum  is  encountered 
with  both  Movietone  and  Vitaphone 
subjects  the  trouble  is  in  the  power 
amplifiers.  Hum  can  often  be  traced 
to  defective  or  shorted  tubes,  either 
in  the  stages  preceding  the  last  stage 
or  in  the  last  stage  itself.  On  many 
occasions  I  have  found  unbalanced 
rectifier  tubes,  which  caused  a  very 
bad  hum.  Worn  out  tubes  (low 
emission),  frequently  cause  squealing 
and  howling. 

If  popping  or  crackling  noises  are 
perceptible  at  high  volume  levels, 
this  trouble  can  often  be  located  in 
the  base  of  one  of  the  211-E  vacuum 
tubes  in  the  43-A  amplifier  or  one  of 
the  205-D  vacuum  tubes  in  the  42-A 
amplifier. 

The  first  point  to  remember  is  to 
check  the  tubes  and  take  nothing  for 
granted.  Excessive  hum  can  be 
caused  by  shorted  bypass  condensers, 
open  secondary  of  input  transformers 
and  bias  resistors,  shorted  filter 
chokes  and  filter  condensers,  although 
the  latter  condition  will  manifest 

itself  in  over-heating  of  the  rectifier 
tubes  and  power  transformer.  Great 
care  must  be  exercised  that  the  input 
wiring  to  the  amplifiers  is  well 
shielded  from  all  A.  C.  wiring.  Occa- 

sional bad  hum  can  sometimes  be 
traced  to  the  fields  from  adjacent 
electrical  equipment,  such  as  mer- 

cury arc  rectifiers,  rotary  converters, 
motor  generator  sets  and  small 
motors. 

The  A.  C.  circuit,  which  feeds  the 
power  amplifiers  and  rectifiers,  should 
always     be     run     independently     and 
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should  never  be  on  the  same  cir- 
cuit with  any  other  electrical  ap- 

pliance. The  best  method  to  find  out 
definitely  if  the  hum  is  caused  by 
some  other  electrical  appliance  is  to 
turn  on  the  amplifiers,  with  all  the 
other  electrical  equipment  turned  off. 
If  you  find  that  the  hum  is  not  in  the 
amplifiers  turn  on  each  electrical  ap- 

pliance individually  until  you  find  the 
one  which  is  causing  the  frequency 
hum  during  the  time  the  amplifiers 
are  in  operation. 

Filler  Systems 

Another  question  was  received 
asking  to  explain  the  action  of  a  con- 

denser and  choke  coil  in  a  filter  cir- 
cuit, such  as  we  have  in  the  recent 

Western  Electric  and  RCA  sound 
equipment  amplifiers.  A  filter  circuit 
consisting  of  a  reactance  (choke  coil) 
and  condenser  is  illustrated  in  Fig.  1. 
Directly  above  the  iron  core  reactor 
L  there  is  illustrated  a  pulsating 
current,  as  shown  by  the  undulations 
of  fluctuations  in  line  drawn  from 
R  to  S.  For  a  simple  explanation, 
these  pulsations  may  either  be  due  to 
a  ripple  in  the  direct  current  output 
of  a  D.  C.  generator,  or  may  result 
from  the  rectification  of  an  alternat- 

ing to  a  direct  current.  The  pulsa- 
tions or  ripples  in  direct  current  from 

a  generator  are  sometimes  called  com- 
mutation ripples,  and  in  most  cases 

are  comparatively  slight  in  a  well- 
designed  D.  C.  generator,  one  made 
especially  for  supplying  plate  energy 
to  power  tubes. 

The  filter  system  in  this  case  need 
not  be  so  large — that  is,  the  choke 
coils  may  be  wound  with  less  turns 
of  wire  and  on  a  small  laminated 
iron  core.  However,  in  the  case  of 
alternating  current,  a  step-up  trans- 

former is  used  to  produce  any  desired 

Figure    1 

A.  C.  voltage  and  this  alternating 
current  is  converted  into  a  direct 
current  by  the  use  of  a  rectifier,  such 
as  in  the  42-A  and  43-A  amplifiers. 
The  rectifiers  in  these  amplifiers 

will  deliver  a  direct  current  as 
widely  fluctuating  in  magnitude  as 
the  current  is  any  one  alternation  of 
the  A.  C.  cycle.  The  output  of  the 
rectifier  is  insufficient  insofar  as  it 
does  not  provide  a  steady  D.  C.  flow 
suitable  for  plate  excitation.  The 
filter  system  required  for  smoothing 
out  the  fluctuations  in  direct  current 
following  the  action  of  the  rectifier 
in  changing  alternating  current  to 
direct  current,  must  in  this  case  be 
quite  large. 

The  inductance  of  the  choke  coils 
and  capacity  of  the  condensers  must 
be  large  enough  to  reduce  the  amount 
of  the  fluctuating  direct  current  to 
prevent  any  modulation  effects  which 
would  be  reproduced  and  heard  in  the 
output  as  a  hum  or  purring  sound. 
The  purpose  of  the  filter  system,  Fig. 
1,  is  to  smooth  out  these  pulsations 
and  provide  a  steady,  non-fluctuating 
direct  current  suitable  for  energizing 
the  plates  of  vacuum  tubes.  The  filter 
system,  shown  in  Fig.  1,  is  only  part 
of  the  complete  rectifier  apparatus. 
The  two  elements  shown,  reactor  and 
condenser,  are  used  in  this  case  merely 
to  describe  their  combined  action. 

Action  of  Elements 

The  action  is  as  follows:  When 
current  in  the  D.  C.  line  increases, 
the  magnetic  flux  in  the  iron  core  of 
choke  coil  L  increases,  building  up  in 

the  coil  a  high  reactance  voltage  be- 
cause of  the  large  inductance  of  the 

coil.  Because  its  inductance  is  in  the 
vicinity  of  50  henrys  it  will  tend  to 

oppose  this  current  rise  in  the  cir- 
cuit, due  to  the  high  counter  voltage 

induced  in  direction  of  Arrow  A. 
This  counter  voltage  is  applied  to 
condenser  C  indicated  by  Arrow  D, 
because  C  is  connected  to  L,  as  shown. 

The  condenser  receives  this  charge 
and  would  ordinarily  hold  it,  if  no 
further  change  of  voltage  occurred  in 
the  line.  But  the  current  in  the  line 
is  fluctuating,  and  during  one  of  the 
D.  C.  pulsations  the  self  inductance 
of  L  will  cause  an  e.  m.  f.  to  be 
generated  in  the  direction  of  Arrow 
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B.  This  is  the  action  of  all  induc- 
tances, for  they  tend  to  prevent  any 

current  changes  in  the  circuit.  When 
the  voltage  in  the  line  decreases,  the 
condenser  will  release  part  of  the 
charge  it  received  when  the  current 
increases  in  the  line.  Therefore,  the 
condenser  supplies  a  new  voltage  to 
the  circuit.  This  compensates  for 
the  decrease  in  the  line  voltage. 

The  discharge  of  the  condenser,  which 
is  shown  by  the  Arrow  E,  is  clearly 
in  the  same  direction  and  aiding  the 
line  or  applied  e.  m.  f.  Since  the 
condenser  tends  to  maintain  a  con- 

stant voltage  in  the  line,  current  will 
flow  uniformly  through  the  circuit. 
The  condenser  functions  somewhat 
like  a  reservoir  in  storing  up  an 
electrical  pressure.  It  receives  a 
charge  when  the  line  voltage  increases 
and  gives  up  some  of  its  charge  when 
the  line  voltage  decreases,  always  try- 

ing to  equalize  the  changes  and  thus 
maintain  a  steady  flow  current  in  the 
circuit. 

Although  this  explanation  is  funda- 
mental in  regard  to  the  filtering 

action,  it  is  not  complete,  inasmuch 
as  it  has  been  found,  in  practice, 
that  when  only  one  condenser  and  one 
choke  coil  are  used,  they  will  not 
always  completely  filter  out  or  smooth 
out  pulsations  caused  by  rectified 
alternating  current.  You  will  notice 
that  in  the  line  from  S  to  T  that  the 
amplitude  of  the  pulsations  is  lowered 
considerably  through  the  action  of  the 
reactor  in  combination  with  the  con- 

denser, and  from  T  to  U,  it  is  notice- 
able that  a  reasonably  steady  direct 

current  is  supplied  to  the  output 
circuit. 

Fig.  2  illustrates  two  condensers 
CI  and  C2  each  connnected  to  either 
side  of  the  filter  reactor  L.  The  ac- 

tion of  this  system  is  similar  to  the 
one  just  mentioned.     By  the  addition 

of  condenser  C2  the  process  of 
smoothing  out  the  pulsations  is  more 
complete,  because  condenser  C2  will 
charge  and  discharge  as  shown  by 
Arrows  C  and  D  provided  there  is  a 
slight  ripple  or  fluctuation  of  the 
direct  current  flowing  from  the  re- 

actor, which  sets  up  an  e.  m.  f.  as 
shown  by  Arrows  A  and  B. 

The  function  of  the  filter  system 
is  to  smooth  out  these  pulsations  and 
to  deliver  a  substantially  unidirec- 

tional steady  direct  current  to  the 
plate  circuit.  A  filter  system  may 
be  arranged  to  consist  of  one  or  two 
filter  reactors  or  choke  coils,  and  one 
or  more  condensers  of  suitable 
capacitance  and  dielectric  strength. 

10-A  Amplifier 

WESTERN  ELECTRIC  manu- factures many  amplifiers. 
However,  the  largest  power  ampli- 

fier in  use  today  with  sound 
equipments  is  the  10-A  amplifier, 
which  is  used  with  ERPI  old-type 
equipments.  This  amplifier  is  en- 

tirely A.  C.  operated,  with  the  excep- 
tion of  the  grid  circuit  which  receives 

its  potential  of  36  volts  from  eight 
(8)    No.  703   Eveready  batteries. 
The  output  of  the  8-B  amplifier  is 

connected  to  the  input  of  the  10-A 
amplifier.  This  amplifier  has  a  gain 
of  20.6  decibels  and  has  an  output  of 
21.4  watts.  It  employs  four  (4), 
211-E  vacuum  tubes  and  is  the  push- 
pull  type  with  the  filaments  connected 
in  parallel.  The  filaments  of  these 
tubes  operate  at  10  volts  A.  C,  and 
the  plate  potential  is  750  volts,  which 
is  supplied  by  a  rectifier  unit  known 
as  the  6,000-A  rectifier. 

The  10-A  is  equipped  with  its  own 
filament  voltmeter  and  its  own  milli- 
ammeter  for  plate  current  reading- 
The  amplifier  is  transformer  coupled, 

with    an    input    impedance    of    4,000 
ohms  and  an  output  of  500  ohms. 

As  you  will  note  on  the  accompany- 
ing schematic  of  the  10-A,  there  is 

no  way  of  controlling  the  gain.  The 
tube  filament  voltage  can  be  increased 
or  decreased  by  a  rheostat  which  is 
mounted  on  the  521  filament  supply 
panel.  The  value  of  the  plate  current 
should  be  between  175  and  250  milli- 
amperes.  The  rear  of  this  amplifier 
is  provided  with  a  cover  which,  when 
removed,  opens  a  switch  and  auto- 

matically opens  the  750-volt  plate 
circuit.  The  filament  and  plate  cir- 

cuits are  fused.  A  15-amp.  fuse  pro- 
tects the  A.  C.  filament  circuit  and  a 

.5  amp.  fuse  protects  the  750-volt 
plate  circuit.  The  10-A  amplifier  cir- 

cuit is  very  simple.  The  211-E 
vacuum  tubes  in  the  10-A  amplifier 
should  be  well  balanced. 

Method   of  Testing 

The  following  method  should  be 
used  for  testing.  Place  the  tubes  to 
be  tested  in  the  sockets  of  the  10-A 
amplifier  and  adjust  the  voltages  and 
currents  of  the  system  to  normal 
values.  Reduce  the  filament  voltage 
to  the  10-A  amplifier  tubes  to  5 
volts.  Remove  one  tube  from  each 
side  of  the  amplifier  and  adjust  the 
filament  voltage  of  the  amplifier  to 
10  volts. 

Remove  one  tube  from  the  amplifier 
and  note  the  plate  current  reading  of 
the  remaining  tube,  which  should  be 
within  the  limits  of  from  40  to  100 
milliamperes.  Replace  the  tube  just 
removed  and  remove  the  tube  just 
tested  and  observe  the  plate  current 
value.  The  two  tubes  should  test 
within  10  milliamperes  of  each  other. 

Remove  the  two  tubes  just  tested 
and  insert  the  first  two  tubes  origi- 

nally removed.  Test  these  two  tubes, 
as  outlined  for  the  first  two.  Care 
should  be  taken  to  turn  off  the  plate 
supply  to  the  tubes  when  removing 
or  replacing  them  in  a  socket,  other- 

wise, there  is  danger  of  causing  a 
high  voltage  flash-over.  It  is  impera- 

tive to  warm  up  cold  tubes,  before 
making  a  test. 
46- A  Amplifier 

THE  Western  Electric  46-A  ampli- fier is  used  with  the  3-S  sound 
installations  and  is  the  smallest  com- 

posite unit  W.  E.  manufactures  for 
theatre  sound  installations  at  the 
present  time.  This  amplifier  has 
given  very  little  trouble  in  compari- 

son with  other  types  of  W.  E. 
amplifiers  in  use.  This  amplifier  uses 
110  volts  A.  C.  supply  and  also  12 
volts  of  battery  power.  The  input 
is  250  ohms.  The  first  and  second 

stages  employ  two  239-A  vacuum 
tubes  with  a  resistance  coupling  be- 

tween them.  The  gain  control  is  con- 
nected between  the  secondary  of  the 

input  transformer  and  the  grid  of 
the  second  tube  and  can  be  adjusted 
in  steps  of  3  S.C. 

The  first  and  second  239-A  tube 
filaments    receive    their    supply    from 
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Schematic   of  W.  E.  46-A  amplifier  which   is   used   with   3-S   system,  usually 
in  theatres  with  1,000  seats  or  less 

a  12-volt  battery.  A  rheostat  is  con- 
nected in  the  filament  circuit  so  that 

the  proper  value  can  be  obtained.  The 
239-A  tubes  have  their  filaments  con- 

nected in  series:  if  the  filament  of 
one  tube  burns  out,  the  other  tube 
will  not  function. 

The  third  stage  employs  two  205-D 
tubes  connected  in  push-pull.  A 
transformer  couples  the  second  and 
third  stage.  The  two  205-D  tubes 
in  the  third  stage  have  their  filaments 
connected  in  parallel.  The  primaries 
of  transformers  T-4  and  T-5  are 
parallel  on  a  110-volt  A.  C.  supply. 
Transformer  T-4  feeds  current  into 
the  filament  circuit  of  the  rectifying 
and  amplifying  tubes  in  the  third 
stage.  Transformer  T-5  supplies 
plate  potential  to  all  amplifying 
stages  in  the  46-A  amplifier  and  also 
the  plate  potential  for  the  two  205-D 
rectifier  tubes. 

Full-Wave  Rectifier 

The  46-A  W.  E.  amplifier  equip- 
ment includes  a  full-wave  rectifier. 

A  full-wave  rectifier  is  a  rectifier 
which  rectifies  both  alternations  or 
both  halves  of  the  alternating  cur- 

rent. Both  the  positive  impulse  and 
the  negative  impulse  of  the  alterna- 
ing  current  are  passed  through  a 
full-wave  rectifier.  The  resulting  pul- 

sating direct  current  has  as  many 
rises  and  falls  of  currents  as  the 
alternating  current  has  alternations, 
this  being  double  the  number  of 
cycles. 

The  following  is  a  brief  explana- 
tion of  the  46-A  amplifier  full-wave 

rectifier.  The  direction  of  current 
flow  from  the  rectifying  tubes  V-5 
and  V-6  is  from  plates  to  filament 
into  the  secondary  of  transformer 
T-4,  and  out  through  center  tap  of 
the  secondary  to  the  retardation  coil 
L-2,  and  through  system  of  con- 

densers C6,  7,  8,  9,  10,  11. 
The  retardation  coil  and  con- 

densers form  a  complete  filter  sys- 
tem, which  serves  to  by-pass  or  filter 

out  the  alternating  component  of  the 
pulsating     rectified     current,     which 

comes  from  the  rectifying  tubes 
V-5  and  V-6,  so  that  true  direct  cur- 

rent is  obtained  by  smoothing  out  or 
removing  the  A.  C.  ripple  from  the 
current  going  to  the  amplifier  tubes 
V-3  and  V-4.  From  retardation  coil 
L-2  and  condensers,  the  current  flows 
into  retardation  coil  L-l.  Retarda- 

tion coil  L-l  is  used  to  prevent  the 
amplifier  current  fluctuations  from 
being  shunted  through  the  rectifying 
circuit. 

On  many  occasions  amplifier  tubes 
become  unbalanced  and  it  is  found 

that  retardation  coil  L-l  preserves 
the  push-pull  action  of  the  circuit. 
From  retardation  coil  L-l  the  current 
flows  to  the  secondary  of  transformer 

T-3  and  to  the  plates  'of  amplifier 
tubes  V-3  and  V-4  and  out  through 
the  filaments  into  the  secondary  of 
transformer  T-4  and  out  through  the 
center  tap,  across  resistance  R-18  and 
back  to  the  center  tap  of  transformer T-5. 

Across  R-18  there  is  a  voltage  drop 
that  impresses  a  negative  bias  on  the 
grids  of  tubes  V-3  and  V-4.  Re- 

sistance R-20  and  condenser  C-5  is 
used  to  remove  the  remaining  ripple 
and  unrectified  alternating  current 
from  the  negative  grid  voltage  of 
tubes  V-3  and  V-4.  The  grid  bias 
for  the  239-A  tubes  is  obtained  by  a 
voltage  drop  across  resistance  R-l. 
The  plate  potential  for  the  first  239-A 
vacuum  tube  is  taken  between  R-l 2 
and  R-13.  The  second  239-A  tube 
(V-2),  the  plate  potential  is  taken 
between  R-16  and  R-17.  The  output 
is  through  the  transformer  T-3  and 
to  the  receiver  circuits.  This  ampli- 

fier has  an  output  of  2.4  watts. 

Condensers 

When  a  condenser  breaks  down, 
due  to  an  overload,  it  is  very  per- 

ceptible as  the  reading  on  the  plate 
current  meter  will  fall  below  the  red 
limit.  Take  the  43-A  amplifier  for 
instance.  Two  groups  of  condensers 
are  used  with  this  amplifier.  They 
are  connected  in  parallel.  As  indi- 

cated on  the  W.   E.  schematic  draw- 

ing on  the  cover  of  the  43-A  amplifier, 
you  will  notice  that  the  first  group 
contains  condensers  from  C-2  to  C-10, 
and  the  second  group  contains  con- 

densers from  C-ll  to  C-19.  These 
condensers  are  accessible  by  removing 
the  front  cover  of  the  amplifier. 

If  the  plates  of  the  rectifier  tubes 
get  excessively  hot,  this  is  another 
indication  of  a  defective  condenser. 
The  troubles  experienced  with  fixed 
condensers  are  open  circuits  and  short 
circuits,  usually  the  latter.  This  is 
caused  by  overloading  the  condenser 
with  excessive  voltage,  which  punc- 

tures the  insulation  and  provides  a 
path  for  current  across  the  plates. 
Turn  off  power  to  amplifier  before 
testing  for  a  defective  condenser. 
You  will  notice  that  all  connections 
are  soldered  to  the  condenser  ter- 

minals on  the  43-A  amplifier. 
Keep  in  mind  that  two  groups  of 

condensers  are  in  use,  first  unsolder 
connection  connected  to  the  lower  ter- 

minal of  C-2.  This  lead  comes  from 
behind  the  panel.  After  unsoldering 
connection  on  condenser  C-2,  turn 
amplifier  starting  switch  to  plate;  if 
the  meter  reading  is  normal,  the  de- 

fective condenser  is  in  this  group. 

Again  turn  off  power  to  amplifier  be- 
fore continuing  operation  and  find  the 

defective  condenser.  Restore  the  con- 
nection to  condenser  terminal  C-2; 

unsolder  connection  between  C-2  and 
C-3,  and  again  turn  on  starting  switch 
to  plate.  If  the  meter  reading  is 
still  normal,  it  indicates  that  C-2 
condenser  is  good  and  that  the  trouble 
is  between  C-3  and  C-10. 

Continue  testing  in  this  manner 
until  you  locate  the  shorted  condenser, 
which  will  cause  the  meter  reading 
to  fall.  If  you  find  at  first  by  un- 

soldering lower  terminal  of  C-2  that 
it  does  not  bring  the  meter  back  to 
normal  reading,  it  shows  that  de- 

fective condenser  is  in  the  second 

group  C-ll  to  C-19.  Restore  the 
connection  on  C-2  and  test  the  second 
group  of  condensers  for  a  defective 
condenser  as  outlined  for  testing  the 
first  group  of  condensers. 

After  you  have  found  the  shorted 
condenser,  disconnect  it  from  circuit 
and  continue  operation  and  imme- 

diately order  another  for  replace- 
ment. I  have  advised  before  that 

condensers  should  be  disconnected 
completely  from  the  circuit  before 
testing,  so  that  there  will  be  no  shunt 
path  around  them,  which  would  give 
a  faulty  test.  Before  testing  the 
condenser  for  open  circuits  and  short 
circuits,  discharge  by  holding  a  wire 
or  a  piece  of  metal  across  its  two 
terminals.  This  will  prevent  an 
erratic  test  caused  by  a  residual charge. 

A  headphone  tester  and  a  C-bat- 
tery  connected  in  series  should  be 
used  for  testing  condensers.  Touch 
the  condenser  terminals  with  the 

headphone  tips  of  the  tester  and  C- 
battery  connected  in  series.  There 
will  be  a  click  resulting  from  the 
sudden  formation  of  a  charge  on  the 
condenser  plates  and  the  accompany- 

ing rush  of  current  through  the  head- 
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phones.  Tap  one  of  the  testing-  tips 
to  the  condenser  terminal  several 
times.  Sharp  clicks  should  not  be 
heard  after  the  first  and  no  click 
should  be  heard  when  the  testing 
tip  is  removed  from  the  terminal.  A 
double  click  obtained  when  the  tip  is 
applied  and  when  it  is  removed  in- 

dicates a  short  circuit. 
Common    Troubles 

A  condenser  may  be  faulty  even 
though  it  does  not  show  a  direct 
short  circuit.  Moisture  in  the  insula- 

tion may  cause  a  slow  leakage  and 
this  makes  the  condenser  worthless 

for  use  in  an  amplifier.  First  dis- 
charge the  condenser  completely  and 

lay  it  on  a  piece  of  glass,  mica,  bake- 
lite,     or     other     insulating     material. 

Charge  it  by  holding  the  two  leads 
from  a  C-battery  or  B-battery  to  its 
terminals  for  a  moment. 

After  waiting  a  few  minutes  touch 
both  terminals  with  the  testing  tips 
of  a  headset,  without  any  battery 
in  series.  If  a  strong  click  is  heard, 
the  condenser  has  retained  the 
charge,  but  if  a  weak  click  is  heard, 
or  none  at  all,  the  condenser  is  leaky. 

The  strength  of  the  click  of  a  con- 
denser depends  to  a  great  extent  on 

its  size.  When  testing  a  condenser, 
care  must  be  taken  not  to  touch  the 
terminals  of  the  condenser  or  the 
bare  tester  tips  with  the  fingers,  as 
this  permits  a  loss  through  the  body 
and  consequently  results  in  a  faulty 
test. 

This  Problem  of  Projecting  Three  Films 
on  One  Machine 

By  M.  H.  Goldberg 

Projectionist,  Biltmore  Theatre,  Chicago 

WHENEVER  two  or  more  pro- jectionists get  together  one 
question  comes  up  early  in  the  con- 

versation and  usually  receives  atten- 
tion for  the  rest  of  the  night — how  to 

get  equal  results  from  three  kinds  of 
film  in  one  kind  of  projecting  ma- 

chine? It  is  inevitable  that  this  ques- 
tion will  engender  plenty  of  discus- 
sion at  the  forthcoming  I.  A.  Con- 

vention, and  the  writer  offers  this 
statement  as  his  contribution  to  the 
sum  of  information  on  the  subject. 

The  number  of  ingenious  devices 
invented  by  projectionists  to  solve  this 
problem  reflects  great  credit  on  the 
craft.  Greater  credit  is  due  because 
of  the  conditions  that  have  prevailed 
during  the  last  two  years.  We  have 
been  forced  to  adapt  ourselves  almost 
overnight  to  a  set  of  radically  new 
and  different  circumstances  the  while 
carrying  on  successful  performances. 

It  is  one  thing  for  a  highly  trained 
scientist  to  produce  satisfactory  re- 

sults after  years  in  a  fully-equipped 
laboratory.  It  is  something  very  dif- 

ferent for  a  man  after  only  a  few 
weeks  of  study  to  produce  equal  re- 

sults from  totally  new  and  strange 
equipment  in  a  theatre  that  has  no 

endowment  except  the  "two-bit" 
pieces  of  a  few  hundred  highly 
critical  patrons! 

Many  Devices   Have   Failed 

Certain  fundamental  principles 
govern  projection,  and  it  is  remark- 

able that  they  are  so  often  lost  to 
view.  This  is  proved  by  the  nature 
of  many  inventions  offered  to  solve 
our  problem.  Along  a  shelf  in  almost 
any  projection  room  one  can  find  a 
row  of  devices  for  adapting  the  pro- 

jection machine  to  the  various  films. 
These  devices  have  been  discarded 
because  they  failed  to  live  up  to  the 
claims  made  for  them. 

Complexity  is  the  chief  fault  of 
most   of   these    devices.      The    writer 

has  examined  most  of  them.  They 
were  studded  with  handles,  clamps, 
levers,  buttons,  knobs  and  screws. 
They  were  filled  with  mirrors,  prisms, 
and  multiple  lenses.  To  attach  them 
called  for  practical  rebuilding  of  the 
projection  machine.  The  projection- 

ist who  used  them  had  to  be  a  com- 
bination of  Houdini  and  Thurston. 

Some  of  these  devices  gave  wonder- 
ful results  when  properly  adjusted, 

but  proper  adjustment  often  called 
for  several  minutes  of  experiment. 
If  the  adjustment  was  not  correct, 
the  screen  was  covered  with  fuzz.  It 
was  plain  that  the  inventors  of  these 
devices  had  eone  the  long  way  around. 
The  fundamental  simplicity  of  light 
had  been  ignored  or  forgotten. 

The  very  first  thing  an  illumination 
engineer  learns  in  college  is  that  light 
moves  in  a  straight  line,  and  the  less 
that  line  is  interfered  with,  the  better 
for  the  light.  Every  time  a  ray  of 
light  is  reflected  or  refracted  it  loses 
some  of  its  brilliance.  When  a  beam 
of  light  is  focused  and  re-focused  by 
a  series  of  lenses,  the  difficulty  of  get- 

ting an  accurate  final  focus  is  many 
times  increased.  Projectionists  can- 

not afford  to  ignore  the  truth  that 
simplicity  must  be  the  first  requisite 
of  any  device  for  controlling  light. 

Duty  to  Employer  and  Patrons 

It  is  our  professional  duty  to  our 
employers  to  master  the  principles 
of  these  devices  and  judge  them  by 
the  way  they  agree  with  the  funda- 

mental law  of  simplicity.  It  is  rare 
that  a  theatre  owner  is  also  a  projec- 

tionist. If  he  has  been  a  projection- 
ist, he  may  make  an  intelligent  choice 

among  the  devices  on  the  market.  But 
more  often  he  is  a  business  man,  not 
a  technician.  It  is  our  part,  there- 

fore, to  furnish  him  with  the  scien- 
tific knowledge  that  will  prevent  him 

from  wasting  money  on  devices  that 
by  their  very  nature  are  impractical. 

We  should  be  selfish  in  this  matter, 
too,  and  object  to  being  supplied  with 
equipment  that  requires  us  to  lower 
the  quality  of  our  performances. 
After  all,  we  are  employed  to  deliver 
a  clean-cut,  continuous  picture  with 
accurate  sound  synchronization,  and 
anything  that  fails  to  help  us  do  that, 
or  interferes  with  our  doing  so, 
should  be  fought,  whether  for  our 
own  working  comfort  or  for  the 
profits  out  of  which  we  are  paid. 

Present  Lens  Satisfactory 

What  is  wrong  with  the  lens  now 
in  use  on  our  present  projecting  ma- 

chines? The  manufacturer  chose  it 

to  fit  the  machine.  It  gives  satisfac- 
tory projection — why  not  keep  on 

using  it?  All  that  is  required  is 
a  lens  mount  that  will  also  accom- 

modate an  aperture  plate  capable  of 
being  shifted  from  the  center  line  of 
one  film  to  the  center  line  of  another. 

In  the  author's  personal  experience 
a  device  of  this  nature  has  given 
complete  satisfaction  over  several 
months  of  daily  use,  and  he  would  be 
glad  to  see  his  colleagues  receiving 
equal  satisfaction.  It  involved  only 
the  purchase  of  a  lens  mount  in 
which  was  placed  the  lens  then  in  use 
on  the  projection  machine,  and  a  fit- 

ting for  the  mount,  which  contained 
an  aperture  plate  that  shifted  side- 
wise  at  the  touch  of  a  little  lever. 
The  entire  cost  for  two  machines  was 
not  as  much  as  was  asked  for  equip- 

ping one  machine  with  an  elaborate 
device  that  failed  in  practical  use. 

The  device  that  succeeded  is  known 
as  the  Unilens  mount  and  it  is  made 
by  the  Golde  Manufacturing  Co.  at 
2013  Le  Moyne  street,  Chicago.  It 
perfectly  follows  the  principle  of 
simplicity,  and  it  is  extremely  easy 
to  use,  as  all  the  adjustments  and  the 
focus  are  fixed.  A  light  push  with 
one  finger  moves  two  little  levers 
about  a  quarter  of  an  inch,  and  shifts 
the  center  line  of  the  aperture  plate 
to  coincide  with  the  center  line  of  the 
different  films.  The  changeover  takes 
about  one-twentieth  of  a  second,  too 
fast  for  the  eye  to  catch,  so  that  no 
change  is  apparent  to  the  audience, 
as  the  image  on  the  screen  does  not 
shift  at  all.  So  speedy  is  the  change 
that  all  three  kinds  of  film  may  be 
run  from  one  reel,  and  a  projectionist 
who  knows  his  cues  can  give  a 

straightaway  run  without  once  be- 
traying the  change  from  one  film  to 

another. 

Sees  Unilens  as  Standard 

It  is  the  writer's  opinion  that  the 
Unilens  method  will  eventually  become 
the  standard  method  of  handling  all 
films  in  one  projection  machine,  as 
long  as  35  mm.  film  is  in  use.  Of 
course  none  of  us  can  foretell  the 
problems  that  will  arise  with  the  use 
of  wide  film.  But  it  is  certain  that 
there  will  always  be  two  kinds  of 
sound  film,  whatever  the  width  may 
become,  so  that  some  sort  of  change- 

over device  will  henceforth  be  a  part 
of  every  projector,  and  the  Unilens 
device,  by  its  simplicity  and  low  cost, 
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seems  the  one  most  certain  to  survive. 
The  fact  that  it  is  scaled  to  fit  the 

new  standard  ground  glass  markings 
of  the  S.  M.  P.  E.  is  bound  to  be 
another  factor  in  its  survival.  It  will 
suit  all  forthcoming  releases,  so  there 
is  no  danger  of  its  soon  becoming 
obsolete  and  proving  a  waste  of 
money  to  its  owner.  This  fact  was 
a  weighty  consideration  with  the 
author  before  installing  the  Unilens 
on  the  projecting  machines  he 
operates. 
The  writer's  enthusiasm  for  the 

adoption    of    the    simplest    and    least 

troublesome  instruments  will  be 

shared  by  his  fellow-projectionists 
who  have  gone  through  the  last  two 
years  of  learning  how  to  manage 
complicated  gadgets.  While  the 
laboratory  sharps  are  spending 
months  and  millions  inventing  tangles 
of  wire  and  gears  for  us  to  master, 
we  should  all  stick  the  closer  to  the 
simple  fundamentals  of  our  trade. 
There  is  real  danger  that  in  trying  to 
become  scientists  ourselves,  we  may 
lose  sight  of  the  one  thing  that  makes 
and  holds  our  jobs  for  us — the  show, 
and  a  good  one,  must  go  on! 

Gleaned  From  the  Mail  Baa 

RECENT  comment  in  these  col- 
umns on  the  carelessness  with 

which  film  is  handled  by  both  ex- 
changemen  and  projectionists  has 
been  productive  of  a  number  of  highly 
interesting  reactions.  One  of  these  is 
the  awakening  of  many  projectionists 
to  the  fact  that  they  are  not  obliged  to 
hack  and  patch  a  badly  damaged  print 
so  that  they  may  at  least  run  it 
through  their  projectors.  Projection- 

ists whose  responsibility  it  is  to  put  on 
a  good  show  have  every  right  to  be  in- 

sistent that  the  prints  with  which  they 
are  served  be  in  first-class  shape.  Ex- 

changes all  over  the  country  have 
been  made  to  feel  the  pressure  now 
being  brought  to  bear  by  projection- 

ists who  no  longer  consent  to  run  poor 
film. 

That  this  condition  represents  very 
nearly  an  ideal  situation  is  reflected 
by  the  increasing  vigilance  on  the  part 
of  exchange  managers  in  seeing  that 
neither  their  own  employees  nor  pro- 

jectionists take  any  undue  liberties 
with  prints. 
The  following  letter  suggests  a 

rather  pessimistic  outlook,  but  im- 
mediately thereafter  follows  a  state- 

ment from  one  of  the  larger  produc- 
ers which  gives  assurance  that  the 

vigorous  follow-up  given  all  film  com- 
plaints by  Motion  Picture  Projec- 
tionist will  eventually  eliminate  a 

major  portion  of  print  ills. 

On  'Track'  Prints 

"Editor,  M.  P.  Projectionist. 
Sir: — As  a  subscriber  to  your 

paper  I  have  noted  comments 
therein  lately  on  the  way  film  com- 

panies have  been  sending  out  track 
prints  to  be  used  with  disc  equipment. 
As  a  result  of  this  practice  the  pro- 

jectionist will  black  patch  the  film  and 
use  only  the  care  necessary  in  pre- 

paring the  film  for  his  own  disc  run — 
forgetting  entirely  the  man  who  fol- 

lows him  up  with  sound  film  equip- 
ment. 

"In  my  case  the  situation  is  a  bit 
different  for  I  have  a  disc  outfit. 
Film  companies  send  me  sound  film 
prints  which,  of  course,  have  been  cut 
in  numerous  places  and  are  hopelessly 
out  of  synchronism.  Only  the  other 
day  I  received  such  a  print  from  Uni- 

versal. My  first  impulse  was  to  write 
to  the  company;  but  on  second 
thought  I  decided  that  my  efforts 
would  probably  net  me  but  a  letter  in 
which  I  would  be  told  to  take  care  of 

my  projection  equipment  and  they 
(Universal)  would  take  care  of  their film. 

"It  is  hard  to  say  just  now  what 
the  outcome  of  this  loose  practice  will 
be,  but  one  is  safe  in  saying  that  the 
answer,  whatever  form  it  takes,  will 

be  'waste'." A  more  cheerful  note  is  sounded  in 

the  following  communication,  the  an- 
swer to  a  letter  from  this  publication 

inquiring  as  to  the  reason  for  the 
omission  of  footage  numbers  from 

prints.     The  letter  follows: — 

PATHE  EXCHANGE,  Inc. 
executive  offices 

35  west  45th  street 
NEW  YORK 

"Editor,  M.  P.  Projectionist. 

"Sir: — This  late  reply  to  your  letter 
of  April  12th  is  because  of  the  fact 
that  the  writer  has  been  out  of  town 
for  several  weeks  and  your  letter  was 
held  over  for  my  return. 

"Originally  Pathe  issued  only 
sound  track  prints,  and  it  is  true  that 
footage  numbers  were  not  used  at 
that  time.  Later  when  it  was  decided 
to  issue  a  disc  print  of  our  releases, 
in  addition  to  the  track  print,  we 
found  it  was  absolutely  necessary  to 

have  each  and  every  print  carry  foot- 
age numbers  on  the  side  of  the  film. 

Accordingly  we  arranged  to  place  the 
footage  numbers  on  the  negative,  and 
every  positive  print  taken  from  this 
neg-ative  necessarily  carried  these 
footage  numbers. 

Interchangeable  Prints 

"Later  we  experimented  with  the 
use  of  interchangeable  prints.  In 
other  words,  we  used  the  same  print 

for  both  disc'  and  track  equipped 
houses.  After  this  practice  was  in 
vogue  for  a  few  months  we  had  con- 

siderable trouble  because  a  disc 

equipped  house  would  insert  blank 
leader  in  the  film,  and  later,  when 
this  same  print  was  shipped  to  a 
track    equipped    house    the    operator 

would  remove  this  blank  leader. 
When  this  same  print  next  went  to  a 
disc  equipped  house  it  would  be  out  of 
synchronization,  and  naturally  the 
exhibitor  had  reason  to  complain 
against  the  use  of  interchangeable 

prints. "Therefore,  we  discontinued  the 
use  of  these  interchangeable  prints 
some  months  ago,  and  now  use  a 
separate  track  print  for  a  track 
equipped  house  and  a  special  disc 
print  for  disc  equipped  houses.  In 
both  cases  footage  numbers  are  car- 

ried on  the  prints. 

"Thank  you  for  calling  this  matter 
to  our  attention  and  I  assure  you  that 
we  welcome  any  constructive  criti- 

cism as  it  enables  us  to  give  the  ex- 
hibitor the  service  to  which  he  is  en- 

titled. "Yours  very  truly, 

E.  W.  Ballentine, 

Manager  of  Exchange  Operations." 

The  last  paragraph  of  Mr.  Ballen- 
tine's  letter  is  indeed  cheering,  and 
we  all  should  be  appreciative  of  his 
desire  to  be  helpful.  The  Service  De- 

partment of  Motion  Picture  Projec- 
tionist is  at  the  service  of  all  sub- 

scribers, and  all  poor  prints  may  be 
reported  thereto.  Action  similar  to 
that  cited  above  will  be  promptly 
taken  and  vigorously  followed-up. 
When  reporting  poor  prints  please  do 
not  fail  to  mention  the  title,  exchange, 
and  date  upon  which  you  received  the 
print.  Details  as  to  print  condition 
are  also  requested. 

Care  of  Batteries 
It  is  essential  that  storage  batteries 

receive  attention  at  regular  intervals. 
The  most  important  item  in  the  care 
of  a  battery  is  that  of  adding  pure 
distilled  water.  A  sufficient  quantity 
of  water  should  be  placed  in  each 
cell  to  bring  the  surface  of  the  liquid 
from  one-quarter  to  one-half  inch 
above  the  tops  of  the  plates.  Some 
have  endeavored  to  set  regular  inter- 

vals for  adding  water  to  battery  cells, 
but  it  is  almost  impossible,  as  every 
theatre  is  operating  under  different 
conditions. 

Distilled  Water 

Distilled  water  for  batteries  should 
be  kept  in  a  glass  bottle  and  not  in  a 
metal  can.  Care  should  be  used  when 
testing  not  to  spill  electrolyte  on  top 

of  the  battery,  as  it  will  cause  cor- 
rosion at  the  terminals  and  partial 

short-circuiting  of  the  cells,  which 
will  cause  a  hissing  and  frying  noise 

in  the  reproduction.  Constant  charg- 
ing and  discharging  and  also  room 

temperature  causes  some  of  the  water 
contained  in  the  electrolyte  to  evapo- 

rate, and  if  the  lost  water  is  not 
replaced,  the  level  of  the  electrolyte 
will  drop  below  the  level  of  the 
plates,  which  may  injure  them. 
When  inspecting  the  battery  to  see 

whether  or  not  it  contains  enough 
electrolyte,  never  hold  a  lighted 
match  over  the  vent  holes  of  the  cells. 
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Report  on  S.  M.  P.  E.  Spring  Meeting 
By  James  J.  Finn 

THE  Spring  Meeting  of
  the 

S.  M.  P.  E.  held  at  Washing- 
ton, D.  C,  May  5  to  9,  was 

one  of  the  most  successful  conven- 
tions ever  sponsored  by  this  organi- 
zation— successful  in  that  it  attracted 

a  record  number  of  the  leading  scien- 
tific minds  in  the  motion  picture  in- 

dustry and  allied  fields,  who  con- 
tributed to  the  forward  march  of  the 

motion  picture  an  amazing  amount  of 
data  in  which  past  experiences  were 
reviewed  and  new  paths  of  endeavor 
charted.  All  too  short  was  the  time 
alloted  for  the  reading  of  the  many 

papers  listed  by  the  Papers  Commit- 
tee, and  it  is  to  be  regretted  that 

several  committee  reports  and  discus- 
sions on  some  of  the  papers  presented 

were  necessarily  curtailed.  On  the 
whole,  however,  the  sessions  were  ad- 

mirably presided  over  by  President 
J.  I.  Crabtree  who,  with  the  assist- 

ance of  J.  H.  Kurlander,  secretary, 
did  a  fine  piece  of  work  in  handling 

the  presentation  of  papers  and  con- 
ducting the  business  of  the  society. 

To  set  down  here  even  a  small 

fraction  of  the  many-sided  aspects  of 
the  meeting  would  require  a  dozen 
pages  of  this  publication,  thus,  this 
report  will  be  confined  to  those  sub- 

jects which  are  considered  as  being 
of  particular  interest  to  projection- 

ists. Incidentally,  the  meeting  was 
attended  by  more  than  a  score  of  pro- 

jectionists who  having  gone  and 
heard  are  presumably  now  reporting 
to  their  brother  craftsmen  the  very 
latest  developments   in  the  field. 

Projection    Committee    Report 

As  was  to  be  expected,  sound  pic- 
tures provided  the  topic  for  a  major- 

ity of  the  papers  read,  although  there 
were  sprinkled  throughout  the  ses- 

sions pertinent  references  to  projec- 
tion matters,  details  of  which  are 

appended  hereto.  A  disappointing 
feature  of  the  meeting  was  the 
vacuity  of  the  report  by  the  Projec- 

tion Committee.  In  a  field  where  de- 
velopments are  taking  place  daily, 

and  where  there  lie  so  many  oppor- 
tunities for  improvement  in  equip- 

ment and  technique,  there  should  be 
ample  material  on  which  to  base  a 
real  contribution  to  S.  M.  P.  E. 

records.  Theatre  presentation  is  re- 
garded by  all  engineers  as  the  key  to 

the  success  of  the  entire  motion  pic- 
ture industry,  and  it  is  to  be  regret- 

ted that  there  is  not  more  activity 
among  the  various  agencies  commis- 

sioned to  watch  developments  in  this 
field.  Much  interest  will  be  mani- 

fested in  the  Projection  Committee 
report  at  the  ensuing  Fall  Meeting 
of  the  Society,  and  it  is  not  unlikely 
that   definite    steps   will   be   taken   to 

insure   a  comprehensive   presentation 
on  the  subject  at  that  time. 

One  recommendation  of  the  Projec- 
tion Committee  which  is  bound  to  at- 
tract much  attention  is  the  suggestion 

that  the  present  method  of  controlling 
sound  volume  from  the  projection 
room  be  displaced  by  remote  control 
of  volume  from  the  auditorium.  In 
his  report,  L.  M.  Townsend,  chairman 
of  the  committee,  stated  that  a  recent 
survey  demonstrated  conclusively  that 
far  better  results  may  be  had  by 
auditorium  volume  control  than  by 
control  from  the  projection  room. 
Soundproof  rooms,  said  the  report, 
militate  against  any  intelligent  de- 

gree of  volume  control  by  the  pro- 
jectionist. 

Color   Productions 

Pervading  the  meeting  in  informal 
discussions  was  the  impression  that 
color  in  motion  pictures  will  shortly 
have  to  be  the  beneficiary  of  some 
radical  changes  in  technique  else  it 
will  lose  its  initial  advantage  which 
has  been  gained,  according  to  a  con- 

sensus of  opinion,  by  virtue  of  its 
novelty  rather  than  as  a  result  of  any 
particular  technical  excellence.  Ad- 

vances are  promised  in  this  art,  but 
as  yet  there  is  an  absence  of  any 
data  on  which  such  promises  might be  based. 

Present  color  productions  are  not 
at  all  satisfactory,  if  one  is  to  be 
guided  by  the  discussions  at  Wash- 

ington, and  there  seems  to  be  general 
agreement  with  the  view  that  there 
should  be  a  curtailment  on  the 
general  use  of  color  until  such  time 
as  more  satisfactory  results  can  be 
obtained.  Color  sequences  in  motion 
pictures  are  not  regarded  very  highly 
as  entertainment  value  by  several 
eminent  motion  picture  executives, 
according  to  information  conveyed  to 
this  writer.  The  sudden  change  from 
ordinary  black-and-white  to  color  and 
back  again  to  the  former  has  any- 

thing but  a  soothing  effect  on  the 
average  theatregoer.  The  relative 
merits  of  black-and-white  and  colored 
pictures  were  discussed  in  previous 
issues  of  this  publication. 

Wide    Film    Standards 

Wide  film  came  in  for  extensive 
discussion  at  the  meeting.  A  com- 

mittee headed  by  Dr.  A.  C.  Hardy 
of  the  Massachusetts  Institute  of 
Technology  has  been  busied  during 
the  past  few  months  in  an  effort  to 
reach  some  satisfactory  basis  of 
standardization.  Numerous  commit- 

tee meetings,  conferences  with  pro- 
ducer representatives,  and  discussions 

with  leading  workers  in  the  art  failed 
to  produce  the  answer  to  this  much 
mooted  question  of  a  standard  wide 
film  size.     Sixty-five,  68  and  70  milli- 

meters have  been  championed  by 
various  groups  and  individuals,  but 
it  is  as  yet  unknown  just  which  size will  win  the  choice. 

Discussion  is  prevalent,  in  engi- 
neering circles,  however,  that  70  milli- 

meters, the  present  size  of  the 
Grandeur  system,  will  be  decided  upon 
as  standard.  The  economic  factor  of 
the  problem,  it  is  said,  will  have  as 
important  consideration  in  the  last 
analysis  as  anything  else.  This  re- 

port has  gained  considerable  credence 
of  late  because  of  the  fact  that 
General  Theatres  Equipment  Co.  is 
reported  to  have  more  than  two 
million  dollars  invested  in  equipment 
designed  for  70  mm.  use,  adjustment 
of  which  for  any  other  size  is  held 
to  be  impracticable.  Thus,  70  mm. 
would  appear  to  have  the  inside 
track  at  this  writing. 

Film   vs.   Disc   Sound 

Another  highlight  of  the  meeting 
was  the  verbal  contest  waged  be- 

tween supporters  of  sound-on-disc 
and  those  favoring  sound-on-film.  An 
imposing  array  of  statistics  was 
presented  by  the  proponents  of  each 
system,  but  a  careful  reading  of  all 
this  data  would  not  settle  with 
finality  this  vexing  problem.  Here 
again  the  economic  factor  intruded, 
with  the  supporters  of  sound-on-film 
asserting  that  the  mortality  rate  on 
discs  was  such  as  to  definitely  rele- 

gate the  latter  to  second  place — irre- 
spective of  its  technical  merits. 

Those  in  the  disc  camp  replied  that 
the  extra  care  in  handling  was  more 
than  justified  by  the  superior  results 
obtained  with  this  method. 

These  arguments  have  a  familiar 
sound  to  those  who  have  followed 
closely  developments  in  the  sound 
field,  and  it  may  be  safely  said  that 
these  recent  discussions  have  added 
but  little  to  the  sum  total  of  knowl- 

edge on  the  subject.  Cost  tally 
sheets  undoubtedly  will  provide  the 
answer  to  this  problem. 

Film   Reel   Sizes 

Double  reels  for  projection  pur- 
poses came  in  for  their  share  of  at- 

tention. The  matter  was  settled — to 
the  distributors'  satisfaction,  at 
least — by  the  citation  of  the  following "facts": 

Some  of  the  large  operating  chains 
have  banned  double  reels,  thus  the 
practice  should  be  discouraged  by 
everyone  in  the  industry.  Reel 
assemblies  are  changed  in  many 
cases;  there  is  a  loss  of  important 
film  "where  the  projectionist  fails  to 
return  it  to  the  exchange";  there  are 
mixups  in  the  consecutive  arrange- ment of  the  reels  in  following  shows 
"where  the  projectionist  has  erred  in affixing  the  part  titles  on  their  re- 

spective reels  and  makes  it  most  diffi- 
cult   to    retain    the    reels    in    proper 
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condition  to  be  converted  into  a  syn- 
chronized disc  print.  In  addition, 

when  film  is  scratched  or  otherwise 
damaged  by  passing  through  a  pro- 

jector that  is  so  damaging  it,  the 
amount  of  damage  is  usually  in  pro- 

portion to  the  amount  of  film  foot- 
age mounted  on  the  reel  being  pro- 

jected." 
The  foregoing  quoted  statement  is 

not,  to  our  way  of  thinking,  based 
on  fact.  As  an  argument  for  the 
continuation  of  single  reels,  it  is 
great;  but  it  affects  in  no  way  the 
validity  of  the  facts  brought  out  in 
recent  discussions  of  film  reel  sizes 
in  these  columns  in  the  February, 
March  and  April  issues  of  this  year. 
Further,  copies  of  the  above  discus- 

sion were  widely  distributed  among 
exchangemen,  projectionists,  and  pro- 

ducer representatives,  yet  not  a 
single  reply  in  support  of  single  reels 
was  forthcoming  to  combat  the  very 
excellent  reasons  submitted  by  those 
in  favor  of  double  reels.  But — more 
on  this  anon. 

Life   of  Prints 
Two  hundred  runs  was  set  as  the 

figure  for  use  of  a  sound  film  before 
it  would  be  put  in  questionable  con- 

dition so  far  as  further  screenings 
were  concerned.  More  on  this  topic 
is  as  follows,  for  which  the  projec- 

tionist may  take  a  bow — or  rather,  a 
few  bows: 

"A  fair  average  of  the  number  of 
times  a  sound-track  print  could  be 
run  before  the  normal  wear  and  tear 
on  it  would  put  it  in  this  question- 

able condition  so  far  as  further 
screenings  are  concerned  could  be 
placed  at  200  times. 

"Distributors  who  use  the  utmost 
care  in  their  exchange  maintenance 
of  film  will  find  that  fully  75  per  cent 
of  the  film  that  is  returned  to  them 
from  the  field,  for  final  disposition, 
will  be  in  good  physical  condition 
so  far  as  sprocket  perforations  are 
concerned.  This  is  due  to  a  combina- 

tion of — improved  conditions  of  pro- 
jection equipment,  a  better  knowledge 

of  this  equipment  and  its  operation 
by  the  projectionist;  a  far  greater 
regard  the  projectionist  has  for  film 
conditions;  increased  bookings  of 
multiple  date  screenings  and  fewer 
bookings  of  the  one  day  runs;  a  more 
organized  inspection  department  in 
the  exchange  backed  by  the  desire  of 
the  exchange  manager  to  have  this 
department  functioning  as  nearly  100 

per  cent  efficiently  as  is  possible." 
Television    Developments 

Contributions  to  the  television  art 
were  made  by  Dr.  V.  Zworykin  of 
the  Radio-Victor  Laboratory  in  Cam- 

den, N.  J.,  and  by  C.  Francis  Jenkins, 
noted  worker  in  the  field.  Dr. 
Zworykin  described  his  new  cathode 
ray  system,  which  differs  radically 
from  the  conventional  scanning-disc 
method.  A  picture  5  by  6  inches, 
very  well  illuminated,  has  been  se- 

cured by  Dr.  Zworykin  with  his  new 
ray  system.  C.  Francis  Jenkins,  re- 

ported to  be  of  the  opinion  that  com- 
mercial television  on  a  large  scale  is 

at  least  five  years  away,  contented 
himself  with  the  announcement  of  the 

establishment  of  a  new  laboratory  for 
his  research  and  the  statement  that 
radio  movies  for  the  home  are  but  a 
matter  of  a  few  weeks.  Conspicu- 

ously absent  was  the  information  as 
to  the  source  of  programs  for  these 
home  radio  movies. 

In  talks  with  this  writer,  Dr. 
Zworykin  said  that  television  is  still 
in  the  laboratory  and  need  cause  no 
great  concern  in  the  amusement  field 
for  several  years  to  come,  unless 
.  .  .  unless  there  is  an  unexpected 
epoch-making  contribution  to  the 
art.  It  is  interesting  to  note  that 
the  trend  in  television  work  at 
present  is  all  toward  the  continuous 
movement  (non-intermittent)  pro- 

jector, a  necessity  to  insure  constant 
film  speed  in  the  scanning  operation. 

Discussion  on  Speakers 

The  reading  by  L.  Malter  of  RCA 
Photophone,  Inc.,  of  a  paper  in  which 
he  reached  the  conclusion  that  the 
directional  baffle  type  loudspeaker 
was  definitely  superior  to  the  horn 

type,  precipitated  an  interesting  dis- 
cussion. Malter  stated  that  tests  had 

demonstrated  the  superiority  of  the 
directional  baffle  type  in  frequency 
range  and  uniformity  of  response, 
although  both  were  the  same  in 
radiation  distribution  characteristics 

and  input  power  capacity.  He  con- 
ceded the  superiority  of  the  horn 

type  speaker  in  the  matter  of 
efficiency. 

Matter's  remarks  introduced  a  dis- 
cussion which  ran  for  slightly  more 

than  an  hour  after  the  paper  had 
ended.  This  discussion  developed 
some  highly  interesting  data  with 
respect  to  the  advantages  of  both 
types  of  speakers,  but  it  cannot  be 
said  that  either  side  proved  its  case. 
President  Crabtree  closed  the  discus- 

sion by  remarking  that  both  types 
still  have  a  long  way  to  go  to  reach 

perfection. 
Changes  in  Electrical  Code 

Radical  changes  in  the  National 
Electrical  Code  were  forecast  by  J. 
R.  Manheimer  of  the  E-J  Electric 
Installation  Co.  of  New  York,  as  a 
result  of  the  confusion  existing 

among  electrical,  city  and  fire  in- 
spectors in  the  absence  of  definite 

requirements  for  sound  picture  in- 
stallations. The  use  of  theatre  dim- 

mers with  a  three-wire  system  of 
wiring,  as  at  present,  was  declared 
by  Manheimer  to  be  slated  for  the 
blacklist  on  the  new  Code.  Progress 
in  the  sound  picture  art  is  held  to  be 
responsible  for  the  urgent  necessity 
for  drastic  changes  in  the  Code. 

The  meeting  offered  a  wealth  of 
information  for  workers  in  all 

branches  of  the  motion  picture  in- 
dustry, the  foregoing  having  been  set 

down  here  in  a  somewhat  detailed 
form  because  of  the  interest  of  pro- 

jectionists in  these  particular  sub- 
jects. At  a  later  date  it  is  planned 

to  abstract  those  papers  presented 
at  the  meeting  which  have  the 
greatest      appeal     to      projectionists. 

Abstracts  of  some  of  the  papers  are 

appended  hereto. 

Comparative  Study  of  Sound 
on  Disc  and  on  Film 

Porter  H.  Evans,   Vitaphone  Corp. 
The  paper  discusses  the  relative 

merits  of  sound-on-disc  and  sound-on- 
film  from  all  angles.  The  advantages 
and  disadvantages  of  the  two  methods 
are  considered  from  a  standpoint  of 
sound  quality,  operation  and  cost, 
and  each  factor  is  considered  prac- 

tically, as  well  as  theoretically,  and 
the  points  at  which  the  theoretical 
advantages  are  not  realized  in  prac- 

tice are  pointed  out.  The  factors 
are  also  discussed  from  the  pro- 

ducers', distributors',  and  exhibitors' standpoint. 
It  is  maintained  that  sound  quality 

in  the  theatre  is  the  differentiating 
factor  between  present  successes  and 
previous  failures.  Due  to  the  in- 

herent lack  of  inertia  in  the  film, 
causing  speed  variation  or  flutter,  and 
the  necessity  of  using  more  compli- 

cated and  delicate  apparatus  in  film 
reproduction,  it  is  stated  that  better 
results  are  obtained  at  the  present 
time  in  the  theatre  using  disc. 

Improved    Film    Reproduction 
It  is  pointed  out  that  the  obvious 

advantages  from  an  operating  stand- 
point of  sound-on-film  have  enhanced, 

and  are  stimulating  the  development 
of  this  method,  that  marked  improve- 

ments have  been  made  so  far,  that 
the  weak  spots  are  gradually  being 
discovered  and  eliminated  and  that 
at  some  future  date  we  may  expect 
the  film  to  produce  equal  or  superior 
results  to  disc. 

Compounded  Geneva  Pull-Down 
for  M.  P.  Apparatus 

F.   Tuttle,   Kodak  Research  Labs. 
Practically  any  mechanism  used 

for  moving  film  intermittently  in 
motion  picture  apparatus  can  be  run 
at  a  speed  considerably  higher  than 
normal  operating  speed  without 
damaging  the  film.  Since  the  time 
occupied  for  the  actual  movement 
of  the  film  is  so  much  time  lost  from 
the  useful  part  of  the  shutter  cycle, 
it  would  be  advantageous,  then,  if 
the  shutter  cycle  could  be  reappor- 

tioned, allowing  more  time  in  the 
useful  part  of  the  cycle  by  speeding 
up  within  the  permissible  limits  the 
movement  of  the  film. 

By  combining  two  Genevas  in  such 
a  way  that  the  driving  pin  of  the 
second  Geneva  is  driven  by  the  first 
Geneva,  the  pull-down  period  can  be 
shortened  to  about  1/10  of  the  angle 
it  normally  takes  to  move  film.  In 
a  printer  this  decrease  allows  a  50 
per  cent  increase  in  the  time  for 

exposure. 

Loudspeaker  and  Theatre 
Sound  Reproduction 

L.   Malter,   RCA    Photophone,  Inc. 

This  paper  is  devoted  to  a  com- 
parison of  the  two  chief  types  of 

loudspeakers  used  in  theatres,  viz.: 
directional  baffle  type  speaker,  and 
horn  type  speaker.  On  the  basis  of 
actual  experimental  measurements  a 
comparison  is  made  on  the  basis  of: 
1.     Frequency  Range. 

(Continued  on  page  54) 
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The  Amazing  Efficiency 
of  the  New 

Trade  Mark  Registered 

DA -TONE 
BEADED  SCREEN 

is  Fully  Established 

Why  Buy  New  Lamps? 

and  loads  of  carbons  to  get  a  satis- 
factory picture  on  your  screen,  when 

you  can  do  just  that  with  a  Da-Tone 
Beaded  Screen  at  a  nominal  cost  and 

resultant  saving  ?  Reduce  amperage  and 

boost  your  picture.  No  glare — No  dis- 
tortion— No  house  too  wide.  This 

screen  is  perforated,  built  on  strong 

fireproof  fabric. 

Don't  pass  this  by  as  just  another 
screen.  There  is  a  whale  of  a  difference. 

If  your  dealer  cannot  supply  this  screen, 
write  direct. 

The  DA-LITE   SCREEN  COMPANY 
2723  N.  Crawford  Ave. CHICAGO,  ILL. 

USE  THE  BERGER  SHUTTER  FOR  PERFECT  PICTURES 

The 

BERGER    SHUTTER 
The  Latest  Improvement  for  Movie  Machines 

,2 

Important  Advantages 
Offered  by  The 

BERGER  SHUTTER 

The    Berger    Shutter    eliminates    all    flicker. 

This  is  the  improverrvent  movie  operators  and  movie  fans 
have  long  been  looking  for.  The  shutter  runs  over  the  60 
cycle   which   gives  a   clear   picture   to    the   eye. 

The    Berger   Shutter    gives    more   light. 
This  shutter  allows  more  than  50%  of  the  light  on  the 
screen.  The  operator  can  use  his  present  light  and  get  a 
brighter  effect  or  use  less  light  and  get  as  bright  effect  as 
he   gets   now. 

3 The  Berger  Shutter  gives  a  better  focus  and  a  clearer  picture. Each  print  is  on  the  screen  a  trifle  longer  and  the  eye 
catches  a  clearer  and  more  distinct  picture. 

The   Berger   Shutter   clears    up    subtitle    tails. 

Because  this  shutter  opens  and  closes  from  and  toward  the 
center  from  three  sides,  the  dragging  of  the  light  does  not 
occur. 
The  Berger  Shutter  prevents  eyestrain. 
Patrons  complain  frequently  of  eyestrain  and  headache 
caused  by  the  flicker  that  now  exists.  The  Berger  Shutter 
remedies  this.  Here  is  a  big  advertising  feature  which  should 
increase   attendance. 

The  Berger  Shutter  permits  a  slower  film  run  and  a  more 
natural   picture. 
Speed  now  required  hurries  all  action  on  the  screen.  The 
dignified  walk  becomes  a  hurried  trot.  This  shutter  allows 
a  75  or  thereabouts  revolution  and  gives  back  the  picture 
as    taken    by    the    camera. 

The  Berger  Shutter  makes   a   big   saving   in  film   cost. 
A  three  reel  picture  can  be  run  in  the  place  of  a  four  reel 
and  give  more  natural  and  more  pleasing  results.  Less 

films  are  required  for  an  evening's  show.  Exact  time  of running   can  be   fixied. 

Globe  Reliance~Corp. Office  and  Demonstration  Room 
29  Glenwood   Ave.         Minneapolis,   Minn. 

The  use  of  the  Berger  Shutter  is  its  best  argument.  Better  pictures  increase  attendance;  less  light  and  fewer  61ms  increase  profits.  This  shutter 
is  the  movie  man's  best  friend.  It  opens  the  right  way  now  to  Make  Money  in  the  Business.  It  can  be  leased  for  small  weekly  payments  and  can 
ba   bought    when    wanted    on   easy   terms.     It   will    pay   every   movie    man   to  look    into    this. 
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With  the  Silent  Film,  Ross 
swept    the    market.      With 
the    porous    talkie    screen 
Ross  shows  to  even  bet- 

ter  advantage.      If  you 
are  not  using  the  ROSS 
F:2.4     you     are    not 
making   the    fullest 
use     of     the     su- 

preme art  of  the 
optician  in  Pro- 

jection Lenses. 

YOUR 
THEATRE 

NEEDS  THE 

R0SS-F:2.4 
SOLE  DISTRIBUTORS 

IN  U.  S.  A.:— 
The  NATIONAL  THEATRE 

SUPPLY  CO. 

IN  CANADA:— 
INSTRUMENTS,  LIMITED 

OTTAWA         and         TORONTO 

YEAR  IN  AND  YEAR  ,OUT 

THE 

Superior  Projector 
Will  give  you  DEPENDABLE,  EFFICIENT 

AND  SATISFACTORY  SERVICE 

Its  many  years  of  faithful  operation  has  established 
this  outstanding  projector  as  a  leader  wherever  long 

run  shows  and  the  most  exacting  requirements  are 
desired. 

Place  a  Superior  alongside  your  present  projector  and 
determine  for  yourself  the  results. 

Manufactured  by 

COXSACKIE  HOLDING  CORPORATION 
COXSACKIE,  N.  Y.,  U.  S.  A. 

Fresh  Air  in  Your  Booth- 

I 

It's  a  Necessity, 
Not  a  Luxury 

NSTALLED  in  the  average  size  motion  pic- 
ture booth  the  Davenport  Direct  Exhaust  Fan 

changes  and  renews  the  air  completely  every 
minute.  By  actual  test  it  exhausts  from  500 
to  4000  cu.  ft.  a  minute,  depending  on  the 
size  of  the  vent  pipe.  This  is  many  times 
the  amount  required  by  the  Pennsylvania 
regulations.  It  gives  you  all  the  fresh  air 

you  need. 
The  Davenport  Fan  is  simple  and  compact. 
It  can  be  installed  horizontally  or  vertically. 
Let  us  send  you  a  bulletin  that  tells  the whole  story. 

Davenport  Manufacturing  Co. 
Meadville,  Pa.,  U.  S.  A. 

Davenport 
Direct  Exhaust  Fan 

VISITRON 
PHOTOELECTRIC  CELLS] 

4  Points  of  Superiority 

1.  Longer  Life 

2.  Non-microphonie 

3.  Higher  sensitivity 

4.  Less  background 
noise 

L AB O R  ATO R I ES   flNC 
1803  GRACE  ST. CHICAGO,  ILL. 

  PREVENT  STOPS   

GRIFFIN  FILM  CEMENT 
Makes  a  non-buckling  patch  that  stays  stuck 

Specially  Suited  for  Sound  Prints 

Manufactured   by 

F.  B.  GRIFFIN 
OSHKOSH  WIS. 

FREE  SAMPLE  and  PRICES  on  request 
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Weber  Announces  a  New 

Junior  Syncrodisk 
The  Weber  Machine  Corporation, 

manufacturers  of  Syncrodisk  Turn- 
tables, Syncrodisk  Sound-On-Film  and 

other  talking  picture  products,  now 
announce  Syncrodisk  Junior. 

Syncrodisk  Junior  is  a  turntable 
built  with  the  characteristic  skill  and 
care  of  all  Weber  products.  It  has 
been  so  cleverly  simplified  in  design 
and  construction  that  quantity  pro- 

duction makes  possible  the  very  low 
price  of  $150  per  pair  including  pick- 

ups and  changeover  fader.  The  pur- 
chaser has  his  choice  of  Audak  or 

Erla  pick-ups. 
In  building  Syncrodisk  Junior  to 

sell  for  $150  per  pair  the  Weber 
Company  has  in  mind,  especially,  the 

very  small  house,  the  country  town 
theatre,  the  town  hall  or  grange  hall 
where  movies  are  shown  Saturday 
nights  only,  or  maybe  two  or  three 
times  per  week. 

Obviously  these  houses  cannot 
afford  and  do  not  need  the 
more  costly  installations.  Neverthe- 

less, their  patrons  are  just  as  in- 
sistent that  they  be  shown  talkies  as 

are  residents  of  the  big  cities.  Now, 
complete  sound  equipment  is  at  their 
disposal  for  the  very  minimum  ex- 
penditure. 

Syncrodisk  Junior  carries  the  same 
guarantee  that  goes  with  every  sale 
of  Syncrodisk  products — absolute, 
complete  satisfaction  or  money  back. 

Lens  Cleaning  Kit 
Experiments  conducted  some  months 

ago  in  Hollywood  showed  that  with 
materials  then  available  it  was  almost 
impossible  to  properly  clean  a  photo- 

graphic or  projection  lens.  It  was 
even  found  that  most  of  the  cleaning 
fluids  then  in  use  actually  impaired 
the  quality  of  the  lenses.  Obviously 
such  a  situation  meant  imperfect 
photography  and  projection.  To  solve 
this  very  important  problem  the  Bell 

&  Howell  Company  is  presenting  a 
special  lens  cleaning  kit.  This  will 
meet  a  very  actual  need  on  the  part 
of  both  amateur  and  professional  still 
and  motion  picture  camera  users,  as 
well  as  projectionists. 

This  new  B  &  H  kit  consists,  first 
of  all,  of  a  scientifically  prepared 
fluid  for  cleaning  lens  surfaces. 
Lengthy  experiments  were  conducted 
both  in  the  Bell  &  Howell  Labora- 

tories in  this  country  and  in  the 
Taylor-Hobson  Scientific  Research 
Division  in  England  in  order  to  secure 
just  the  right  fluid  for  this  purpose. 

Special  Chamois  Used 
There  is  also  in  the  kit  a  piece  of 

specially  tanned  and  hand-brushed 
chamois  leather.  This  unit  is  par- 

ticularly important  as  it  is  not  the 
regular  commercial  type  of  chamois 
obtainable  at  retail  stores.  Commer- 

cial chamois,  it  is  found,  frequently 
contains  elements  which  of  them- 

selves provoke  a  stain  on  the  special 
type  of  glass  used  in  photographic 
lenses,  when  rubbed  by  this  sort  of 
leather — a  stain  which  cannot  be  re- 

moved except  by  regrinding  and 
repolishing  the  stained  surface. 
Another  item  is  a  piece  of  specially 
selected,  washed,  lintless  linen,  made 
from  Irish  flax.  Extreme  care  had 
to  be  exercised  to  secure  a  type  of 
linen  which  would  be  thoroughly  free 
from  fillings  and  starches  and  at  the 
same  time  leave  no  lint.  Also  in- 

cluded in  the  kit  is  a  genuine  camel's hair  brush  which  is  used  to  remove 
dust  from  the  lens  surface  before 

applying  the  fluid. 
All  kinds  of  lenses — photographic, 

microscopic  or  otherwise — will  benefit 
by  being  cleaned  by  the  materials 
which  compose  this  kit.  Complete  but 
simple  instructions  accompany  each 
kit  and  it  is  important  that  the  in- 

structions be  followed  carefully  to 
secure  the  maximum  results. 

Adjustable  Starting  Speed 
For  Sound  Projection 

Sudden  starting  of  projectors  is  re- 
sponsible for  considerable  film  break- 

age and  inconvenience  to  the  projec- 
tionist, not  to  mention  excessive  strain 

and  premature  wear  and  tear  on  the 
projector  mechanism.  The  usual 
starting  devices  employ  fixed  re- 

sistors, the  resistance  value  of  which 
cannot  be  altered  to  compensate  for 
the  "wearing  in"  of  the  projector  and 
for  other  varying  conditions  as  time 
goes  on.  Also,  the  usual  fixed  re- 

sistors frequently  break  down,  requir- 
ing troublesome  and  costly  replace- ments. 

Called  upon  to  help  solve  the  fore- 
going problem,  the  engineering  staff 

of  the  Clarostat  Mfg.  Co.  has  suc- 
ceeded in  developing  a  satisfactory 

solution.  It  is  known  as  the  Sound 
Projector  Starting  Box  Clarostat, 
and  makes  possible  the  gradual  start- 

ing of  any  sound  projector.  The  de- 
sired starting  rate  may  be  adjusted  to 

suit  exact  requirements  at  any  time, 
and  positively  set  for  that  rate  until 
changing  conditions  require  a  change. 

The  equipment  comprises  a  starter 

box  proper,  mounted  on  wall,  together 
with  a  special  three-position  snap 
switch  mounted  on  plate  to  fit  usual 
4-inch  round  box,  in  place  of  usual 
starting  switch.  The  switch  is  pro- 

vided with  "Start,"  "Run"  and  "Off" positions.  The  starter  box  is  6  x  9  x4 
inches  deep,  provided  with  ample 
ventilation  and  with  knockouts  for 
BX  or  conduit  wiring.  Two  bakelite 
covers  slide  back  and  expose  adjust- 

ing screws  which,  by  means  of  ordi- 
nary screwdriver,  may  be  set  for  any 

desired  starting  speed. 

Reelites   a   Great  Aid  for 

Projection  Room  Work 
Portable  hand  lamps  are  an  essen- 

tial part  of  the  lighting  equipment  in 
projection  rooms,  etc.  For  use  around 
machines,  the  size  and  character  of 
which  prevent  proper  illumination  by 
fixed  lighting  units;  for  lighting  dur- 

ing erection  of  such  machinery;  for 
repairing,  and  for  countless  such 
jobs — Reelites   are  indispensable. 

Portable  extension  lights  of  the 
usual  type  are  an  important  item  of 
expense,  owing  to  the  comparatively 

Showing    how 
Reelite  is 

attached  in 
extension 
reel  for 

handy  use 

short  life  of  the  cord,  which  is  left 
lying  on  the  floor  and  is  subjected  to 
all  sorts  of  abuse  through  being 
walked  upon,  run  over,  and  similarly 
mistreated. 

To  take  care  of  the  above  situation 
there  has  been  designed  and  placed 
on  the  market  an  extension  reel  con- 

sisting of  a  casing  in  which  is  con- 
tained a  reel  with  25  feet  of  approved 

rubber  covered  cord  and  to  which  may 
be  attached  various  types  of  wiring 
devices,  such  as  hand  lamps,  con- 

nectors for  portable  drills,  etc.  These 
are   furnished   with   a   cover   for    at- 
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taching  to  either  3%"  or  4"  outlet boxes  for  mounting  in  the  ceilings, 
and  may  also  be  obtained  with  a  wall- 
supporting  bracket  so  that  the  device 
may  be  mounted  on  the  wall  for  in- 

stantaneous use. 

Better  Lighting   Aid 

These  devices  keep  the  cord  always 
out  of  the  way — clean  and  unkinked. 
The  lights  are  instantly  available — 
within  arm's  reach — and  there  is  no 
time  lost  in  untangling  cords  or  mak- 

ing extensions.  They  soon  pay  for 
themselves    in    convenience,    reduced 

cost  of  cord  maintenance,  increasing 
production,  and  eliminating  accidents. 
All  these  advantages  are  combined  in 
the  nationally  known  aid  to  better 
lighting  for  all  jobs — Reelites. The  initial  cost  is  but  little  more 
than  that  of  a  similar  device  without 
a  reel — while  the  life  of  the  Reelite 
extension  will  be  from  four  to  six 

times  as  long.  Reelites  are  an  indis- 
pensible  aid  to  projection  room  work. 
Reelites  are  manufactured  by  the 
Appleton  Electric  Co.,  1701  Welling- 

ton avenue,  Chicago,  111.  and  are  on 
sale  at  reputable  dealers. 

Care  and  Setting  of  Sound  Screens 

KEEP  your  sound  screen  clean. 
Many  theatres  are  still  using  the 

Transvox  screen,  which  was  the  first 
screen  to  be  used  with  sound  repro- 

ducing equipments,  where  the  horns 
were  placed  behind  the  screen.  The 
Transvox  screen  material  collects  dust 
and  dirt  very  easily.  This  type  of 
screen  should  be  dry-cleaned  every 
ninety  days  and  vacuumed  twice 
monthly. 

The  next  transparent  sound  screen, 
which  was  supplied  with  E.  R.  P.  I. 
sound  equipment  was  the  Da-Tone-X 
screen.  This  is  a  rubberized  per- 

forated material.  Definite  instruc- 
tions are,  never  to  use  ordinary  soap 

for  cleaning  these  screens,  which  will 
invariably  leave  clouds  or  streaks. 

The  question  is  asked — can  the  Da- 
Tone-X  screen  be  washed  and  cleaned 
in  a  satisfactory  manner?  The  Da- 
Lite  screen  Co.,  Chicago,  furnish  a 
cleansing  powder  in  a  concentrated 
form.  Two  tablespoons  of  Da-Tone 
cleaner  is  put  into  each  gallon  of 
warm  water.  Two  one  gallon  pails 
are  necessary  to  clean  a  Da-Tone-X 
screen  and  also  two  1-ounce  soft 
sponges.  The  cleansing  fluid  in  one 
pail,  and  plain  water  in  the  other 
pail  for  rinsing. 

Cleaning  Procedure 

To  clean  a  Da-Tone-X  screen, 
always  start  at  the  top  of  the  screen, 
taking  a  section  of  three  or  four  feet 
and  work  downward.  Do  not  make 
a  lap  at  the  seams.  The  sponge 
should  be  kept  free  from  surplus 
water.  Do  not  allow  water  to  run 
down  the  screen.  Water  should  be 
changed  frequently.  Do  not  expect 
to  get  the  surface  clean  the  first  time 
over.  Follow  the  first  washing  with 
clear  water  without  the  cleaner  and 

a  clean  sponge,  and  go  over  the  en- 
tire surface  as  before.  Never  wash 

the  back  of  the  screen.  Never  apply 
Da-Tone  cleaner  in  powder  form  di- 

rectly to  the  surface,  as  it  is  too 
strong. 

Hair   Brush   Cleaning 

The  Da-Tone-X  screens  should  be 
washed  as  often  as  they  begin  to  show 
streaks  or  spots.  Water  will  not  dis- 

color the  surface  or  reduce  its  reflec- 
tive qualities.  The  Da-Lite  Co.  highly 

recommends  that  their  make  of  screen 
be  washed  as  often  as  necessary, 
which  is  governed  by  local  conditions. 

We  shall  now  consider  the  Walker 
sound  screens.  The  Walker  Screen 
Co.  will  not  recommend  that  their 
make  of  screens  be  washed.  They 
advise  that  the  screen  be  brushed  at 
regular  intervals  of  twice  monthly 

with  a  soft  goat's  hair  screen  brush 
to  obtain  maximum  efficiency.  The 
method  of  brushing  is  to  start  at  the 
top,  brushing  across  the  width  and 
in  coming  down  over  the  screen  sur- 

face with  the  brush,  care  should  be 
taken  to   avoid  unbrushed  laps. 

The  first  sound  installations  were 
regarded  as  novelties  and  projection 
was  forgotten.  E.  R.  P.  I.  insisted 
on  using  the  transvox  screen,  which 
absorbed  about  twenty  per  cent  of  the 
projected  illumination,  which  ruined 
projection  in  many  theatres.  Where 
sound  equipment  was  first  installed, 
additional  equipment,  including  larger 
motor  generators  and  high  intensity 
lamps,  had  to  be  installed  to  compen- 

sate for  the  light  loss,  due  to  the  light 
absorption  of  the  transparent  screen. 

Improved   Conditions 

This  condition  has  been  greatly  im- 
proved during  the  last  year  with  much 

research  work  for  the  perfection  of 
an  ideal  sound  screen  without  light 
loss.  Good  projection  is  essential  in 
every  theatre.  The  picture  nuist  be 
clear,  sharp  and  undistorted.  The  old 
silver  and  gold  surfaced  screens  are 
a  thing  of  the  past.  The  white  sur- 

faced screen  has  retained  its  position 
even  with  transparency  and  with  per- 

forations to  transmit  sound.  The 
white  surfaced,  perforated  sound 
screen  gives  a  true,  natural  image 
without  the  fade-away  on  the  angles. 

Screen  Masking 

The  masking  of  the  picture  screen 
is  of  great  importance.  During  my 
visit  to  many  theatres  I  find  the  mask- 

ing either  -  sagging  at  the  top  or  bot- 
tom of  the  screen,  and  on  many  occa- 

sions I  have  noticed  the  side  maskings 
slanted  to  the  keystone  of  the 

aperture. 
Some  projectionists,  who  see  the 

screen  more  than  anyone  else,  notice 
detrimental  things  of  this  nature  and 
they  never  say  a  word  about  it,  and 
as  long  as  the  picture  is  on  the  screen 
and  the  sound  is  coming  through, 
everything  is  O.  K.  in  a  small  way. 
Boys — we  must  be  on  our  feet;  look, 

besides  listening,  and  be  positively 
sure  that  the  picture  looks  right. 
The  picture  should  always  be  neatly 
masked. 

First  of  all,  the  picture  should  be 
as  close  to  the  stage  floor  as  possible, 
so  as  to  obtain  a  legitimate  stage 
illusion. 

Second — Where  keystone  exists,  on 
angle  throws,  apertures  should  always 
be  fitted,  so  that  the  sides  of  the 
picture  are  perpendicular. 

Third — The  black  masking  should 
cut  into  the  picture  sufficiently,  so 
that  the  rough  edges  of  the  aperture 
are  not  apparent. 

Fourth — The  stage  in  front  of  the 

projection  screen  should  be  non-reflec- 
tive. Stage  reflection  can  be  elimi- 

nated by  laying  black  cloth  (without 
shiny  surface)  on  the  stage  in  front 
of  the  screen.  By  all  means,  if  no 
stage  attractions  are  used,  it  should 
be  permanently  fastened  to  the  floor. 

Fifth— The  corners  of  the  projec- 
tion screen  should  be  semi-round,  in- 

stead    of     square. — R.     H.     McCul- 
LOUGH. 

Sound  Checking  Device 
A  sound  checking  device,  by  which 

it  is  possible  to  test  focus,  exciting 
lamp  current  and  output  value  of  the 
photoelectric  cell  (which  governs  the 
quality  of  sound  reproduction),  has 
been  developed  by  J.  S.  Winick,  chief 
projectionist,  and  George  Poporici,  re- 

search engineer,  of  the  Paramount 
Long  Island  studios,  with  the  ap- 

proval of  George  E.  Stewart,  chief 
sound  engineer. 

Requires  Small  Alteration 
A  small  alteration  on  a  sound  unit 

is  made  by  adding  a  special  switch 
which  reverses  the  flow  of  the  photo- 

electric cell  current,  either  for  meas- 
uring or  normal  reproduction.  Two 

portable  boxes — one  containing  a 
micro  ammeter  and  the  other  a  set  of 
"B"  batteries  and  the  necessary  wire. 

This  system  can  be  hooked  up  in  a 
few  minutes  and  the  sound  unit  of 
the  projection  machines  can  thereby 
be  brought  to  a  perfect  balance.  All 
guess-work  is  eliminated  and  a  posi- 

tive setting  is  the  result,  which 
guarantees  a  high  grade  quality  of 
sound  reproduction,  it  is  declared. 

Utilizing  Light  More  Fully 

It  is  not  generally  known  that  95 
per  cent  of  the  rays  emanating  from 
our  common  sources  of  light  are  in- 

visible. Mr.  Haldane  predicts  that 
50  years  hence  light  will  cost  no 
more  than  one-fiftieth  its  present 
price.  The  alternation  of  day  and 
night  must,  he  tells  us,  go  the  way 
of  other  spacial  and  temporal  checks: 
"We  are  working  toward  a  condition 
when  any  two  persons  on  earth  will 
be  able  to  be  completely  present  to 
one  another  in  not  more  than  one- 

twenty-fourth  of  a  second." — London Medical  Press. 
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"Scrambled"    Speech   to    Keep 
Radio  Messages  Secret 

TELEPHONE  research  engineers 
are  working  on  methods  of  rend- 

ering radio-telephone  conversation 
unintelligible  to  all  except  the  two 
persons  holding  the  conversation. 
As  telephone  conversations  are 

thrown  across  the  Atlantic  Ocean  on 
radio  waves,  it  is  possible  with  a 
radio  receiver  tuned  to  the  same  wave 
length  as  the  transmitter  to  listen  in 
on  the  conversation. 
Through  the  use  of  modulators, 

demodulators  and  niters,  whereby- 
high  frequencies  become  low  fre- 

quencies, and  vice  versa,  a  telephone 
conversation  is  rendered  unintelligible 
to  a  listener-in  unless  it  comes 
through  apparatus  which  inverts  the 
process  by  which  the  message  has 

originally  been  "scrambled." 

"Speech   Delay  Spring" 
At  a  demonstration  of  this  princi- 

ple given  by  Sergius  P.  Grace,  as- 
sistant vice  president  of  the  Bell  Tele- 
phone Laboratories,  at  a  convention 

of  the  American  Institute  of  Elec- 
trical Engineers,  at  Atlanta,  Ga.,  Mr. 

Grace  spoke  into  a  receiver  in  which 
was  incorporated  another  device  of 
the  Bell  Laboratories  known  as  a 

"speech  delay  spring,"  by  which  the 
voice  of  the  speaker  is  delayed  for  a 
period  approximating  two  seconds. 
(This  device  was  developed  for  use  in 
long  distance  and  transatlantic  lines 
where  a  slight  delay  is  necessary  to 
permit  certain  contact-closing  devices 
to  operate  prior  to  the  actual  trans- 

mission of  the  electrical  speech 
waves.) 

Speaking  into  the  receiver  Mr. 

Grace  gave  the  cryptic  words:  "Fay- 
o-bonno  Jaycutt  Play-a-feen  Crinka- 
nope,"  and  two  seconds  later  from  the 
loud  speakers  came  the  inverted 

words:  "Allegheny  Mountain  Tele- 
phone Company." 

Nerves  Like  Series  of  Electric 

Reservoirs 

New  evidence  that  the  electric 
action  of  a  human  nerve  resembles 
that  of  a  series  of  condensers  not  un- 

like the  condensers  used  in  radio  re- 
ceivers, has  been  submitted  to  the 

Academy  of  Sciences,  in  Paris,  by  M. 
Philippe  Fabre.  Although  the  im- 

pulses that  pass  over  nerves  carrying 
messages  of  pain  or  sensation  or  tak- 

ing orders  to  different  organs  of  the 
body  have  long  been  known  to  be 
electrical,  it  has  been  apparent  also 
that  these  signals  cannot  be  simple 
electric  currents  like  those  used  over 
telegraph  wires. 

For  one  thing,  the  nerves  signals 
move  too  slowly;  only  some  hundreds 

of  feet  a  second  instead  of  the  thous- 
ands of  miles  a  second  which  measure 

the  speeds  of  ordinary  wire-born  cur- 
rents. Electricians  know,  however, 

that  if  a  series  of  electric  condensers 
are  connected  one  to  the  other,  like  a 
long  series  of  reservoirs  along  an 
irrigation  ditch,  electricity  supplied 
to  the  first  condenser  will  fill  up  or 
"charge"  it  before  any  electricity 
passes  on  to  the  other  condensers,  just 
as  each  reservoir  along  the  ditch  will 
fill  up  in  turn  and  overflow  into  the 
next  one. 

By  studies  of  the  actions  of  differ- 
ent amounts  and  kinds  of  electricity 

on  nerves  conducted  in  Paris  under 
the  direction  of  the  distinguished 

French  physiologist,  Dr.  J.  A.  d'Ar- 
sonval,  M.  Fabre  finds  that  actual 
animal  nerves  pass  electric  pulses 
along  their  length  in  very  much  the 
same  way  as  would  happen  in  such  a 
series  of  condensers  linked  together 

as  electric  "reservoirs." 

Wooden  Discs  Reduce  Noise  in 

Street  Cars 

Among  the  various  devices  de- 
veloped during  the  past  few  years  to 

reduce  noise  in  operation  of  electric 
street  cars  is  one  which  has  been  de- 

veloped and  experimented  with  by 
engineers  of  the  Public  Service  Com- 

pany of  New  Jersey. 
Much  of  the  irritating  noise  in  the 

operation  of  street  cars  comes  from 
vibration  produced  by  metal  contact 
of  the  wheels  on  steel  rails.  Rubber 

pads  and  lead-filled  grooves  have  been 
used  by  other  street  railway  com- 

panies to  deaden  the  vibration  set  up 
in  the  wheels. 

How  It   Is   Done 

Public  Service  engineers  bored  holes 
in  the  web  of  the  wheels,  on  either 
side  of  which  were  bolted  wooden 
blocks  of  slightly  larger  diameter  than 
the  holes.  In  addition,  grooves  were 
cut  around  the  gears  and  pinions  and 
filled  with  lead.  Canvas  strips  were 
also  placed  between  moving  metal 
parts  to  reduce  scraping  noises  de- 

veloped in  operation. 
These  devices  have  been  installed 

in  one  car,  and  preliminary  tests  indi- 
cate a  reduction  in  noise  of  about  50 

per  cent.  Other  cars  will  be  equipped 
as  they  pass  through  the  shop  for 
periodic  overhaul,  and  if  further  tests 
are  satisfactory,  all  cars  will  event- 

ually be  equipped  with  the  new  de- 
vices. 

Largest  Electric  Lamp 

The  world's  largest  electric  lamp,  a 
monster  50,000-watt  experimental 
bulb  built  recently,  is  like  a  radio 
tube  in  appearance.  At  the  top  of 
the   bulb,   a   radiator   made   of  metal 

fins  carries  off  the  intense  heat  gen- 
erated by  the  white-hot  tungsten  fila- 
ment, which  has  a  temperature  of 

5,500  degrees  Fahrenheit — twice  as 
hot  as  molten  steel. 

The  bulb  is  filled  with  nitrogen  gas, 
whose  circulation  cools  it  and  carries 
upward  into  the  radiator  evaporated 
or  thrown-off  tungsten  particles  from 
the  filament,  thus  preventing  blacken- 

ing of  the  walls. 
Although  the  present  lamp  is  in- 

tended simply  for  a  test  by  its  de- 
signer, such  huge  lights  ultimately 

may  find  use  in  airport  lighting  and 
for  the  illumination  of  motion  picture 
studios. 

Use     Electric     Refrigerator    to 
Test  Seed  Corn 

A  huge  electrically-equipped  re- 
frigerating plant  has  been  set  up  In 

the  cornfield  on  the  Funk  Brothers' 
experimental  farm  near  Bloomington, 
111.,  by  J.  H.  Holbert,  of  the  U.  S. 
Department  of  Agriculture,  to  deter- 

mine what  strains  of  corn  will  best 

resist  frost  and  near-freezing  temper- 
atures. Professor  Holbert  is  the  man 

who  developed  the  theory  of  temper- 
ature control  in  corn  experiments,  and 

is  now  using  the  famous  Funk  farms 
for  carrying  on  his  work. 

The  plant  has  been  in  operation  for 
several  weeks  and  certain  strains  of 
corn  held  at  32  degrees  for  an  hour 
were  not  injured,  while  others  more 
susceptible  to  freezing  temperature 
were  killed  or  plainly  injured.  The 
refrigerator  is  suspended  on  a  frame- 

work and  is  lowered  over  the  stalks 
to  be  tested.  Four  hills  are  enclosed 
at  one  time. 

In  one  case,  where  the  refrigerator 
had  held  the  temperature  at  32  de- 

grees for  an  hour  on  two  nights,  one 
hybrid  cornstalk  remained  perfectly 
green  and  natural,  while  another 
came  through  with  one  stalk  in  good 
condition  and  another  killed. 

Future  Electric  Lamps  May  Be 
Without  Filaments 

Experiments  in  gas-filled  lamps 
using  the  rare  neon  and  argon  gases 
indicate  that  the  incandescent  electric 
lamp  of  today  will  soon  be  replaced 
by  a  luminous  lamp  containing  gas  of 
some  kind,  but  without  the  tungsten 
or  carbon  filaments  at  present  used. 

The  advantages  expected  to  be  ob- 
tained are  longer  life  and  less  con- 

sumption of  current  for  a  given 
amount  of  light,  meaning  less  cost  to 
the  consumer  for  the  same  amount  of 
light,  or  a  greater  amount  of  light 
for  the  same  money. 
Lamps  of  this  type  have  been  used 

extensively  in  electrical  signs  and  in 
fog  beacons  in   aviation  work. 
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But   
before  buying  those  new  lamps,  so  essential  to  the 

proper  projection  of  talking  pictures  today,  consult 

the  man  in  your  organization  best  informed  on  effi- 

cient equipment — your  projectionist.  He's  sure  to 
recommend 

STRONG 
Automatic  Reflector  Arc  Lamps 

For  Sale  By 

Trustworthy  Independent  Supply  Dealers  Everywhere 

THE  STRONG  ELECTRIC  CORP. 
2501  Lagrange  St.  Toledo,  Ohio 

Export  Office^4  Whitehall  St.,  New  York  City,  N.  Y. 

F.  S.  C. 
OPTICAL 

CROWN  GLASS 
PLATES 

To  Enclose  All  Portholes 

S.  O.  G. 
OPTICAL 

HEAT-RESISTING 
CONDENSERS 

For  Projection  Machines 

FISH-SCHURMAN  CORPORATION 
45  West  45th  St. 
NEW  YORK  CITY 

6364  Santa  Monica  Blvd. 

HOLLYWOOD,     CAL. 

S.  M.  P.  E.  Meeting 
(Continued  from  page  48) 

2.  Uniformity  of  Response. 
3.  Radiation     Distribution     Charac- 

teristics. 
4.  Efficiency. 
5.  Input  Power   Capacity. 

The  measurements  indicate  that 
the  directional  baffle  type  speaker  is 
superior  in  frequency  range  and  uni- 

formity of  response.  With  respect 
to  radiation  distribution  characteris- 

tics and  input  power  capacity,  the 
two  speakers  are  approximately  the 
same.  With  regard  to  efficiency  the 
horn  type  speaker  is  slightly  superior. 

These  experimental  measurements 
are  then  used  to  explain  the  greater 
naturalness  of  reproduction  of  both 
speech  and  music  in  theatres  with 
the  directional  baffle  type  speaker. 

Wide  Film  Shrinkage 

A.  S.  Howell  &  J.  A.  Dubray 
Bell  &  Howell  Co. 

In  this  paper  the  authors  present 
some  considerations  on  wide  film 
shrinkage,  which  is  a  dominating 
factor  in  formulating  all  dimensional 
specifications  of  a  new  sound  picture 
film,  in  order  to  produce  good  control 
and  adequate  protection  of  picture 
and  sound  record. 

Sprocket  design  for  projection  ap- 
paratus is  analyzed  with  reference 

to  two  film  widths  which  apparently 
have  gained  popular  favor  in  recent 
times  and  dimensional  characteristics 
are  proposed. 

The  shape  and  pitch  size  of  the 
film  perforations  are  discussed  with 
a  view  to  insure  film  registration  and 
transversal,  as  well  as  longitudinal, control. 

The  necessity  for  providing  three 
bearing  surfaces  for  proper  mechan- 

ical support  of  both  the  sound  and 
the  picture  records  is  discussed,  and 
some  definite  recommendations  are 
made  in  regard  to  the  dimensions  of 
these  surfaces  and  the  resultant  di- 

mensions of  sound  and  picture  area 
with  due  consideration  to  complete 
utilization  of  the  whole  of  the  film 
surface. 

New  Recorder  for 

Sound-on-Film 

Edward  Kellogg,  RCA-Victor  Corp. 
A  new  model  of  studio  recorder 

has  recently  been  adopted  by  RCA 
Photophone,  Inc.  The  most  impor- 

tant difference  between  the  new  ma- 
chine and  its  predecessors  is  in  the 

means  employed  to  give  uniform  mo- 
tion to  the  film.  A  sprocket,  no  mat- 

ter how  perfectly  made,  nor  how  con- 
stant its  rate  of  rotation,  does  not 

impart  uniform  movement  to  the  film, 
a  slight  slip  or  jerk  occurring  as 
each  tooth  engages  or  disengages. 
The  effect  may  be  of  the  nature  of  a 
"flutterer  or  gurgle,"  but  frequently 
has  only  the  effect  of  making  the 
high  tones  "wheezy"  or  of  adding 
ground  noise. 

Constant    Speed    Drum 

The  new  machine  employs  not  a 
sprocket,  but  a  smooth  drum  to  move 
the  film  past  the  exposure  light.  In 
this  respect  it  is  like  its  predecessors. 
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The  drum  is  free  running,  its  speed 
being  fixed  by  the  film  and  varying 
with  film  shrinkage.  The  drum 
shaft  carries  a  flywheel,  and  attached 
to  the  flywheel  is  a  copper  flange  in 
which  eddy  currents  are  induced  by 
an  electromagnet  which  is  driven  at 
a  speed  about  15  per  cent  above  that 
of  the  drum.  This  serves  the  double 
purpose  of  damping  out  oscillations 
in  drum  speed  or  "huntint,"  and  of 
supplying  a  forward  torque  sufficient 
to  overcome  friction. 

The  result  is  that  the  film  has  so 
little  to  do  in  helping  or  retarding 
the  drum,  that  it  runs  with  decided 
locks  on  either  side  of  the  drum,  and 
no  jerks  are  transmitted  from  the 
sprockets.  Considerable  latitude  in 
magnet  current  is  possible  without 
impairment  of  results,  and  the  most 
sensitive  tests  fail  to  indicate  appre- 

ciable variations  in  speed.  The  fact 
that  speed  constancy  is  not  dependent 
on  precision  construction  nor  exact 
adjustment  insures  for  consistently 
satisfactory  performance. 

Non-Intermittent   Projection  by 
Revolving  Lens  Wheel  Mechanism 
Arthur  J.  Holman 

Extensive  comparison  tests,  con- 
ducted by  men  thoroughly  familiar 

with  the  performance  of  intermittent 
projectors,  have  proven  conclusively 
that  the  revolving  wheel  projector 
easily  produces  screen  images  which 
are  fully  the  equal  of  the  best  pres- 

ent day  presentations  as  regards 
definition,  steadiness  and  brilliancy. 
In  other  words,  this  system  of  pro- 

jection, as  embodied  in  a  mechanism 
designed  and  constructed  some  four 
or  five  years  ago,  meets  the  most 
exact  requirements  of  critical  defini- 

tion, steadiness  and  screen  brilliancy. 
The  advantages  of  the  revolving 

lens  wheel  system  of  projection  reside 
in  the  elimination  of  the  intermittent 
movement  and  the  shutter.  The  un- 

interrupted flow  of  uniform  and  rela- 
tively low  intensity  light  to  the  screen 

produces  a  clear,  bright  and  extreme- 
ly pleasing  quality  of  picture,  en- 

tirely free  from  scintillating  effect 
in  the  highlights.  Due  to  the  con- 

tinual dissolving  action,  which  occurs 
between  successive  film  frames,  the 
appearance  of  graininess  is  greatly 
reduced  and  the  action  is  smoothed 
out.  These  factors  materially  reduce 
eye-strain  and  fatigue,  thus  enabling 
the  observer  to  enjoy  to  the  fullest 
extent  the  improved  tone  qualities. 

Elimination  of  the  intermittent 
movement  and  the  introduction  of  a 
scientifically  designed  take-up  con- 

trol, reduce  film  wear  and  damage  to 
a  minimum,  making  it  possible  to  get 
several  thousand  exhibitions  from  a 
single  print  without  accumulating 
scratches,  oil  and  dirt  over  the  pic- 

ture area.  Moreover,  since  the  spot 
intensity  is  only  half  normal,  the  film 
strip  is  subject  to  very  little  heating 
effect.  The  aperture  and  gate  de- 

sign effectively  prevent  "buckling." 
The  optical  system,  easily  and  in- 

stantly adjustable  for  variation  in 
shrinkage  of  film,  is  very  simple:  It 
contains  no  mirrors  or  prisms  and 
does  not  require  cams  or  other  vari- 

able velocity  devices  for  its  opera- 
tion. The  system  may  be  designed 

for  any  desired  film  frame  size  and 
is  equally  effective  for  16  mm.  or 
double  width  film. 

2-Bearing  25/40  to  75/100  Ampere  Aetodector 

DEPENDABLE 
PROJECTION 
Roth  Actodectors  are  widely  used  by  the 

largest  circuits,  because  of  their  ability  to  meet 

the  particular  power  requirements  in  the  pro- 

jection  booth   They  are  liberally  designed — ■ 
provide  a  steady  direct  current  which  pro- 

duces an  arc  of  uniform  intensity  which  gives 

a  brilliant  white  light  on  the  screen — without 
noticeable  decrease  in  the  illumination  during 

change-over   Their  quiet  operation,  result' 
ing  from  high  commutator  frequency,  liberal 
proportions  and  dynamic  balance,  makes 
them  especially  suitable  for  use  with  sound 
equipment  ....  We  solicit  an  opportunity  to 
discuss  your  problems  with  you. 

ROTH  BROTHERS  AND  COMPANY 
Division  of  Century  Electric  Company 

1400  W.Adams  St.        *   *   <       Chicago,  III. 

/  / 
THEY     KEEP     A-RUNNING 

/  / 

"BEST" 
Magazine  Light 

Price  $3.50  at  your  dealer* 

attaches  to  side  of  magazine 

illuminating  the  inside  show- 
ing the  exact  amount  of  film 

on  reel  from  either  side  with- 
out opening  door. 

BEST  DEVICES  CO. 
200  FILM  BLDG.,  CLEVELAND,  O. 
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CINEPHOR 
»    » LENSES «   « 

PRODUCT  OF 
PRECISION 

PLUS      »      » 

PRECISION— almost  unbeliev- 

able— guarantees  perfection  in 
grinding  Cinephor  Lenses.  Tested 
by  Light  Ray  Interference,  one  of 

the  most  critical  methods  known  to  science,  surface  variations 
to  within  millionths  of  an  inch  are  noted. 

As  a  product  of  America's  Leading  Optical  Institution,  Cine- 
phor Lenses  are  unequalled  in  critical  definition,  flatness  of  field, 

illumination  and  maximum  contrast  between  black  and  white. 

Write  for  complete  literature. 

BAUSCH  &  LOMB  OPTICAL  CO. 
680  St.  Paul  St.        «     >»         Rochester,  N.  Y. 

Makers  of  Orthogon  Eyeglass  Lenses  (or  Better  Vision 

BAD  SCH  &  IDHB 

2  Aids  to  Better  Projection 
from  CHICAGO  CINEMA  CO.,  of  course 

PROPORTIONAL  APERTURE  GATE 
FOR  SIMPLEX 

Apertures  for  both  normal  and  sound-on-film  are 
contained  in  a  single  plate  of  hardened  steel, 
mounted  in  the  projector  die  casting  so  that  either 
aperture  may  be  shifted  into  exact  framing  position. 
Movement  of  the  accessible  lever  up  or  down  is  all 
that  is  necessary  to  bring  the  correct  aperture  into 
place.  Both  apertures  are  formed  with  a  degree  of 
accuracy  such  that  the  projected  images  will  be  true 
to  form,  size  and  proportion. 

This  device,  used  in  conjunction  with  the  Chicago 
Cinema  adjustable  lens  holder,*  is  the  answer  to  the 
problem  of  projecting  normal  images  from  sound-on- 
iilm.  It  is  the  last  word — an  absolute  necessity 
among  sound  accessories. 

*See  our  ad,  of  lens 
holder  on  page  39 

AN  IMPROVED  FIRE  TRAP 

Roller  Holder  Assembly  for 
Lower  Magazine 

Four  perfectly  ground  hardened  steel 
rollers  in  a  special  assembly  designed  to 
eliminate  friction  on  the  film — to  pro- 

tect it  from  damage  due  to  scratching — 
to  increase  safety  by  reducing  the  pos- 

sibility of  film  fire,  and  to  effectively  trap 
such  fire  should  it  start. 

CHICAGO  CINEMA  EQUIPMENT  CO. 
1748  N.  Springfield  Ave. Chicago,  111. 

Much    Progress     Noted    in 
S.  M.  P.  E.  Report 

INCREASED  interest  was  noted  in 
the  past  six  months  in  the  sub- 

ject of  wide  films.  Several  different 
widths  were  proposed,  and  of  these, 
70  mm.  and  65  mm.  appear  to  have 
been  most  favored.  A  sub-commit- 

tee of  the  Standards  Committee  of 
this  Society  held  several  meetings  to 
encourage  the  adoption  of  one  width 
as  standard.  The  personnel  of  the 
sub-committee  consisted  of  the  lead- 

ing engineer  of  the  producing  organi- 
zation interested  in  this  problem.  A 

feature  picture,  "Happy  Days,"  and 
a  newsreel  on  70  mm.  film,  were 
shown  as  a  regular  program,  opening 
March  14  at  the  Roxy  Theatre  on  a 
screen  41%  feet  by  22  feet.  Several 
other  theatres  were  also  equipped 
to  handle  this  type  of  film,  and  at 
least  four  feature  pictures  were 
known  to  be  in  progress. 

Definite  advances  in  optical  sys- 

tems, processing  methods,  and  the  ex- 
perience that  follows  production  prob- 

lems on  a  large  scale,  all  contributed 
to  a  substantial  improvement  in  the 
quality  of  color  pictures. 

Two  huge  sound  stages  have  been 
completed  in  Hollywood  recently  by 

two  producers.  One  of  these  com- 
prises a  theatre  auditorium  capable 

of  seating  1,500  persons  and  a  sec- 
tion which  is  also  designed  as  a 

theatre  stage  in  size,  75  feet  deep,  80 
feet  wide,  and  120  feet  high.  This 
stage  has  been  designed  particularly 
for  the  production  of  lavish  spectacles. 
It  is  equipped  with  a  steel  curtain 
weighing  65  tons,  and  each  of  its  12 
floor  sections  is  fitted  with  a  hydraulic 
lift.  A  vertical  steel  track,  65  feet 

high,  permits  camera  shots  in  syn- 
chronism with  the  rising  stage  and 

curtain. 

The  increased  use  made  of  incan- 
descent lights  has  necessitated  the 

installation  of  refrigeration  plants  in 
studios  in  connection  with  ventilation 

systems. 
Novel    Lens    Development 

A  novel  lens  device  for  securing 
wider  pictures  without  the  use  of 
wide  film  is  of  interest.  It  consists 
of  two  lenses  held  in  a  mount  which 
screws  onto  the  front  of  the  camera. 
A  lateral  compression  of  the  image 
is  produced  so  that  nearly  three  times 
as  much  image  is  included  in  the  nor- 

mal frame.  The  picture  is  then  ex- 
panded to  three  times  normal  width 

on  projection. 
Great  interest  has  been  shown  in 

the  sound  school  sponsored  by  the 
Academy  of  Motion  Picture  Arts  and 
Sciences  and  with  the  completion  of 
the  fifth  and  sixth  sections,  more  than 
900  studio  workers  will  have  taken 
the  course.  The  lectures  presented 
by  various  authorities  before  this 
school  have  been  assembled  and  pub- 

lished as  a  Technical  Digest. 
Another  novel  recording  process  is 

that    suggested    by     Madelar    which 



lune, 1930 Motion  Picture  Projectionist 57 

records  a  groove  on  the  film  support 
by  means  of  a  diamond  stylus. 

Theatre  Sound  Level 

One  of  several  problems  connected 
with  the  reproduction  of  sound  has 
been  the  proper  control  of  sound  level 
in  the  theatre.  Much  use  and  some 
abuse  of  fader  control  has  resulted 
from  efforts  to  correct  for  volume 
variations  resulting  from  recording 
sound  at  different  levels  and  which 

were  not  entirely  smoothed  out  by  re- 
recording.  One  studio  has  devised  a 

"squeeze  track"  for  the  purpose  of 
adjusting  these  differences  in  level. 
This  consists  in  blocking  out  part  of 
the  sound  track  by  exposing  it  be- 

fore development  to  a  negative  con- 
sisting of  a  black  line  of  varying 

width  from  zero  to  the  full  track 
width.  The  positive  sound  track  be- 

comes a  record  of  varying  width  con- 
tained between  two  black  lines  filling 

up  the  remaining  space  of  the  track 
on  each  side  of  the  track  itself,  which 
is  in  the  center  of  the  space. 

Equipment  for  cutting  has  been  de- 
veloped on  a  basis  of  the  needs  ex- 

perienced for  sound  pictures  and 
many  of  the  make-shift  devices  are 
giving  way  to  commercial  products 
embodying  the  necessary  features  for 
handling  sound  films.  Three  designs 
of  one  type  of  equipment  were  avail- 

able for  sound  film  editing:  (a)  a 
sound  picture  synchronizer  for  use 
with  records  on  separate  films;  (b)  a 
disc  reproducer;  and,  (c)  an  appa- 

ratus for  use  when  sound  and  pic- 
ture are  on  the  same  film. 

Wide  Film  Reels 

Impending  adoption  of  wide  film 
introduces  problems  for  the  film  ex- 

changes, since  the  larger  reels  will 
require  larger  shipping  cans,  and  will 
cost  more  to  ship  because  of  their 
increased  weight.  An  average  reel 
of  70  mm.  film  weighs  34  pounds  and 
rewinding  is  a  man-sized  job,  requir- 

ing care  to  provent  cinching  or  tear- 
ing of  the  film. 

Sound  picture  projection  apparatus 
is  now  in  active  use  on  transatlantic 
liners,  in  a  Chicago  hotel  dining 
room,  and  even  in  railway  cars.  A 
successful  showing  on  a  Union  Pacific 
transcontinental  train  was  arranged 
during  the  fall  of  1929.  A  Delaware  _ 

corporation  has  been  formed  to  pro-' mote  a  fleet  of  specially  designed 
railway  coaches  as  the  first  unit  of 
a  projected  nation-wide  system  of 
mobile  sound  theatres  to  present  pic- 

tures in  small  villages.  The  first 
theatre  for  the  exclusive  showing  of 
sound  newsreels  opened  early  in  No- 

GERSTNER    Tool    Cases 

give  you  that 
convenience  and 

orderliness  in  the 

projection  room 
that  every  good 
mechanic  wants. 

30  sizes  shown 

in    free    catalog. 

H.  GERSTNER  &  SONS 
1079    Columbia    St.,    Dayton,    Ohio 

vember,  1929,  running  a  continuous 
show  from  10:00  A.  M.  to  midnight. 
An  audible  frequency  selector  has 

been  designed  for  use  of  the  projec- 
tionist to  accentuate,  attenuate,  or 

eliminate  certain  frequencies  delivered 
to  the  amplifier. 

Unique    Generator 
A  unique  generator  is  being  mar- 

keted by  an  Austrian  firm  located  in 
Vienna.  It  is  known  as  the  Rosen- 

berg cross-field  generator.  An  arc, 
such  as  that,  in  a  projector,  may  be 
connected  directly  to  the  generator 
and  the  voltage  and  current  are  self 
regulating.  Two  of  the  four  commu- 

tator brushes  are  short  circuited. 
When  the  outer  circuit  is  closed,  a 
magnetic  field  and  an  armature  field 
results  in  the  same  direction  but  op- 

posed; the  former  increasing  slowly, 
the  latter  rapidly. 

A  new  sound-on-film  portable  pro- 
jector equipment  by  RCA  was  an- 

nounced in  October,  1929.  The  pro- 
jector and  sound  reproducer  is  housed 

in  a  metal  cabinet,  24  inches  square 
and  12  inches  wide,  mounted  on  four 
telescopic  legs.  Film  magazines  are 
located  on  the  art  side  of  the  case. 

Further  details  have  been  made 
available  on  the  portable  sound  equip- 

ment supplied  by  Western  Electric. 
The  delivery  and  take-up  reels  are 
included  on  the  same  shaft  inside  the 
projector  case.  A  60-foot  throw  is 

(Continued  on  next  page) 

The  use  of  the  Renier 
Turntable  will  forever  solve 

your  turntable  problem 

RENIER  MFG.   CO. 
15  Michigan  St.  Milwaukee,  Wise. 

Theatre  Equipment 
NEW  AND  USED 

Most  complete  stock  In  the 
U.  S.  Moving  Picture  Machines, 
Screens,  Booths,  Opera  Chairs. 
Spotlights,  Stereopticons,  Film 
Cabinets,  Portable  Projectors, 
M.  P.  Cameras,  Generator  Sets, 
Reflecting  Arc  Lamps,  Carbons, 
Tickets,  Mazda  Lamps  and 

Supplies. Projection  Machines  repaired 
and   overhauled.      Repair   parts 

for  all   makes  opera   chairs.     Attractive  3  x  10   ft. 
muslin  banners,  $1.  F50  r  on  paper,  50  cents. 

We  Pay  Highest  Prices  for  Used 
Projection    Machines.    Opera    Chairs,    etc. 

Everything   for   the   Theatre— Write  for   Catalog    K. 

Movie'SupplylCo.,  844*  Wabash  Ave.,' Chicago 

THE  BIOSCOPE 
The   Leading  Journal   of   the   British 

Cinematograph  Industry 

20th    Year    of    Weekly    Publication 

Contains    a    complete    section    each    weelf 
for   the   special   benefit   of   Projectionists. 

Cash    prizes    awarded    for    original    ideas 
published.       Specimen     copies     18     cents. 

Annual  Subscription  7  dollars  50 

The  Bioscope  Publishing  Co.,  Ltd. 
8-10  Charing  Cross  Road,  London.  V.  C  Eng 

Indispensible 
HANWi     i    i  it 

Til- Hi     <^§: 

f  /     . .  f '  «& 

That's  why  F.  H.  Richardson's  HAND- 
BOOK OF  PROJECTION  Has  Been  the 

Standard  for  20  Years 

Over  1400  pages  of  subject  matter; 
more  than  400  illustrations.  Think 

what  it  means  to  own  this  finest  of 

projection  libraries — something  that 
will  be  useful  throughout  the  year. 

Volumes  I  and  II  cover  the  subject 

of  silent  projection.  Volume  III  is 
devoted  entirely  to  sound  projection. 

Each  volume  contains  Richardson's 
complete    question   and   answer   index. 

Volumes    I    and    II    $6.20    postpaid 

Volume    III    alone    $5.10    postpaid 

The  complete  set  $10.25  postpaid 
(Immediate  Delivery) 

BOOK    DIVISION 

CHALMERS   PUBLISHING  CO. 
516    Fifth    Ave.,    New   York,    N.    Y. 

WINNIPEG,  CANADA 

JM.  RICE  &  CO.,  J.  M.  Rice,  Prop.  Lead- •  ing  equipment  dealers  in  all  kinds  of 

projection  room  equipment  facilities.  Repre- 
sentatives of  leading  equipment  manufac- 

turers of  the  United  States  and  Canada. 

All  our  merchandise  guaranteed  for  per- 
formance and  stability.  Whatever  you  want, 

we    will    supply    it. 
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QUALITY 

The 
INTENSITY 

Type  F  R 

High    Intensity    Arc 
For  Motion  Picture  Projection 

Hundreds  of  successful  installations  tell  their  story  of 
the   best  possible   projection  at  lowest  operating   cost 

HALL   &    CONNOLLY,   Inc. 
24  VAN  DAM  STREET  NEW  YORK  CITY 

THE  BIFOCAL  F2.5 

SUPER-LITE  LENS 
Adjustable 

FOR  BOTH  SILENT  AND  SOUND  FILM 

y%"  and   %"  Variation  in  E.  F. 

AS  the  name  implies  this  new  construction  offers 
the    projectionist    everything    he    has    been 

looking  for;  two  focal  lengths  in  one  construction. 

By  rotating  the  ring  on  the  lens  mount  the  size 
of  the  image  on  the  screen  can  be  increased  or 
decreased  instantly  to  take  care  of  the  difference 
between  sound  and  silent  film.  At  the  same  time 
an  automatic  shifting  of  the  center  of  picture  on 
screen  with  sound  film  is  provided  for. 

PROJECTION   OPTICS   CO.,    INC. 
330  Lyell  Ave.,  Rochester,  N.  Y.,  U.  S.  A. 

possible  giving  a  picture  7  feet  by  8 feet  in  size. 

New  Continuous  Projector 
A  continuous  projector  designed  by 

a  Frenchman,  M.  R.  Hue,  has  several 
novel  aspects  to  recommend  its  con- 

sideration. Film  is  passed  on  a 
curved  track  in  the  form  of  a  part 
cylinder  before  a  light  aperture  some- 

what higher  than  that  of  a  single 
frame.  An  image  is  projected  onto 
a  mirror  in  the  center  of  the  cylinder 
and  set  at  an  angle  of  45  degrees  to 
the  light  path.  The  mirror  turns  at 
a  speed  one-half  that  of  the  moving 
film  through  a  slight  arc  and  then 
returns  to  the  original  position,  while 
a  shutter  cuts  off  the  light  momen- 

tarily. A  stationary  image  is  pro- 
jected on  a  screen  placed  at  right 

angles  to  the  original  light  source. 
Considerable  attention  has  been 

given  the  theatre  acoustics  problem 
during  the  past  year.  One  firm  has 
made  an  acoustical  analysis  of  over 
1,500  theaters  and  made  recommenda- 

tions for  treatment  of  the  auditorium. 
A  lowering  of  the  accepted  optimum 
reverberation  time  as  a  function  of 
volume  was  reported.  Theatres  with 
square  auditoriums  were  found  in 
general  to  have  better  acoustic  proper- 

ties than  long  narrow  theatres. 
Sound  motion  pictures  began  to  be 

used  for  non-theatrical  purposes  dur- 
ing 1929.  The  Hotchkiss  School  in 

Lakeville,  Conn.,  was  reported  to  be 
the  first  school  to  have  sound  repro- 

duction facilities  installed. 
An  application  of  the  use  of  a 

sound  recorded  address  was  made  in 
January,  1930,  when  a  corporation 
president  spoke  in  eleven  different 
cities  on  the  same  evening  at  the  an- 

nual President's  dinner,  through  the 
medium  of  the  sound  picture.  Con- 

fessions of  the  defendants  in  burglary 
and  murder  trials  were  recorded  in 

Philadelphia  as  a  part  of  an  experi- 
mental investigation  on  the  value  of 

the  sound  motion  picture  in  criminal 
court  practice.  It  is  reported  that  a 
bureau  is  to  be  established  for  mak- 

ing sound  pictures  of  prisoners  so  as 
to  have  records  of  their  voices, 
gestures,  and  mannerisms. 

Novel  Medical  Films 

Included  in  a  group  of  motion  pic- 
tures shown  at  the  1929  fall  conven- 
tion of  the  American  College  of 

Surgeons  were  four  sound  pictures, 
three  of  which  were  recorded  ad- 

dresses accompanying  diagrammatic 
pictures  while  fhe  fourth  represented 
an  obstetrical  operation  accompanied 
by  dialogue.  The  operation  was  per- 

formed by  Dr.  DeLee,  well  known 
Chicago  obstetrician  and  the  dialogue 
was  synchronized  with  the  film  by  a 
crew  of  Fox  cameramen.  Dr.  DeLee 
has  an  elaborate  laboratory  for  mo- 

tion picture  photography  in  the 
Lying-in  Hospital  in  Chicago.  It  is 
also  equipped  with  an  animation  de- 

partment. Motion  pictures  of  living  cells  of 
body  tissues  were  made  by  Rosen- 
berger  working  with  Carrel  at  the 
Rockefeller  Institute  and  shown  at  the 
Thirteenth  International  Physiologists 
Congress  in  1929.  Studies  requiring 
days  of  observation  were  shown  to 
an  audience  in  half  an  hour.  Fifteen 
medical  films  have  been  prepared  in  a 
program  under  the  auspices  of  the 
American  College  of  Surgeons,  the 
Motion  Picture  Producers  and  Dis- 

tributors of   America   and   the   East- 
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man  Kodak  Company.  Subjects  made 
recently  deal  with  acute  appendicitis, 
obstetrics,  vestibular  function  and  de- 

velopment of  the  rabbit's  ovum. 
Starch  of  Vienna  has  made  ultra- 

rapid  motion  analysis  studies  of 
micro-organisms  using  an  Askania 
High  frequency  camera.  To  reduce 
vibration  effect,  the  camera  is  at- 

tached horizontally  to  the  wall  but 
the  microscope  may  be  used  either  in 
a  horizontal  or  vertical  position. 
Exposures  mostly  over  100  per  second 
were  used,  focusing  was  done  with 
a  green  filter  interposed,  and  the  arc 
current  reduced  to  5  amperes  so  as  to 
minimize  heating  effects  on  the  deli- 

cate organisms. 

Television  Activity 

The  industry  is  alive  to  the  pos- 
sibilities of  television  and  further 

progress  has  been  made  which  though 
rather  slow  is  encouraging.  Three 
producers  are  including  reservation 
of  television  rights  in  their  contracts. 
According  to  estimates  by  Jenkins, 
about  20,000  amateurs  are  receiving 
radio  movies  which  are  broadcast 
from  station  W3XK,  Washington. 
Other  new  television  stations  are 
WENR,  Chicago,  operated  by  the 
Great  Lakes  Broadcasting  Company, 
and  W2XCR,  Jersey  City,  and 
W2XCD,  Passaic.  The  last  two 
named  stations  synchronized  radio 
with  the  pictures  and  though  the 
images  were  said  to  be  hazy,  the  lip 
movements  were  stated  to  be  discern- 

ible with  the  sound. 

A  new  cathode  ray  tube  of  re- 
ceiver giving  a  picture  4  inches  by 

5  inches  has  been  described  by 
Zworykin.  The  method  eliminates  the 
high  frequency  motor  previously 
necessary  for  synchronization,  to- 

gether with  its  power  amplifier.  No 
moving  parts  are  used.  A  fluorescent 
screen  aids  the  eye's  persistence  of 
vision  and  makes  possible  a  reduction 
of  the  number  of  images  per  second 
without  noticeable  flicker.  The  trans- 

mitter is  a  modified  motion  picture 
projector  with  means  for  horizontal 
scanning. 
The  selection  of  standards  for 

radio  television  has  been  discussed,  in- 
cluding picture  proportions,  number 

of  scanning  elements,  number  of  pic- 
tures per  second,  scanning  method 

and  direction  and  phase  of  current. 

40,000  Pictures  Per  Second 

A  camera  capable  of  taking  40,000 
pictures  per  second  by  means  of  a 
drum  having  180  mirrors,  revolving 
225  times  per  second  was  exhibited  at 
a  Scientific  Congress  in  Tokio.  The 
camera  was  designed  by  the  Institute 
for  Physical  Research  of  the  Uni- 

versity of  Tokyo.  Lawrence  and 
Dunning  of  the  University  of  Cali- 

fornia, have  been  studying  the  char- 
acteristics of  the  high  voltage  spark 

by  means  of  a  camera  which  has  a 
shutter  speed  equivalent  to  the  taking 
of  250,000  pictures  per  second. 

Cinematographic  methods  were  used 
to  time  the  high  speed  Schneider  Cup 
airplane  races  held  at  Calshot,  Eng- 

land, in  the  fall  of  1929.  A  motion 
picture  camera  made  pictures  of  the 
plane  as  it  crossed  the  start  and  finish 
line  and  also  recorded  simultaneously 
the  face  of  a  calibrated  Veeder 
counter  which  was  actuated  by  a  tim- 

ing fork  vibrating  10  times  per 
second. 

This  film  brings 

SOUND  and  COLOR 

-with  ECONOMY 

SONOCHROME  expresses  every  mood  of 

the  picture... or  its  dominant  tone... or  its 

prevailing  lighting ...  by  means  of  sixteen 

delicate  tints.  And  these  tints  are  so  adjusted 

that  they  give  faithful  reproduction  of  sound. 

Thus,  Sonochrome  supplies  two  features  of 

the  modern  motion  picturc.sound  and  color 

...at  the  cost  of  ordinary  black-and-white. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

J.  E.  Brulatour,  Inc.,  Distributors 
New  York 

Chicago 

Hollywood 

As  noted  earlier  in  this  report  the 
use  of  motion  pictures  in  color  con- 

tinues to  expand  and  a  number  of  new 
processes  have  appeared,  although 
technical  descriptions  of  them  have 
been  rather  meager.  An  estimate  has 
been  made  that  15  per  cent  of  all 
pictures  made  in  1930  will  be  in  color. 

Newsreels  made  by  a  new  color 
process  were  released  by  Pathe  in 
March,  1930.  The  process  is  claimed 
to  be  equally  as  rapid  in  production 
as  black  and  white  prints  and  to 
avoid  the  use  of  filters  and  prisms. 
Pictures  of  the  New  Orleans  Mardi 
Gras  floats  were  made  and  shown  in 
New  York  the  following  week. 

In  the  Raycol  two-color  additive 
process,  demonstrated  in  England, 
light  entering  the  camera  is  divided 
into  two  parts  by  means  of  a  beam 

splitter  and  is  then  caused  by  a  sys- 
tem of  rhomboids  to  form  two  images 

one-quarter  normal  size  in  opposite 
quarters  of  the  frame  on  standard 
size  film,  one  through  an  orange  filter 
and  the  other  through  a  blue-green 
filter.  A  twin  lens  projector  with  the 
appropriate  filters  over  the  lens  super- 

imposes the  two  positive  images  on 
the  screen. 
The  Kodel  camera  exposes  four 

pictures  on  each  frame  of  16  mm. 
film  by  a  mechanism  which  intro- 

duces an  alternate  horizontal  and 
vertical  movement  on  a  rear  projector 
screen,  the  images  being  reflected 
from  a  shielded  mirror  onto  the 
screen.  McKay  described  methods  of 
producing  distortion  effects  by  ex- 

posing motion  pictures  through  op- 
thalmic  prisms  and  an  auxiliary  lens. 
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15,000  Griswold  Film  Splicers  are  in  constant  use 

daily  in  theatres  throughout  the  World.  The  standard 

film   splicer   for   efficiency,   durability   and   economy. 

GRISWOLD  MACHINE  WORKS 
Port  Jefferson,  L.  I.  New  York 

Firmly    Established   as   a   Perfect   Lens    by   Scientific   Calculation,    Precision 
Work  and  Many  Years  Service  in  the  Finest  Motion  Picture  Theatres 

SOLEX 
PROJECTION    LENS 

Noted    for     High     Illumination — Photographic 
Definition,  Color  Contrasts  and  Perfect  Focus. 

"As   Easy  to  Put  Together  as  It  Is  to  Take 

Apart." 
Write  for  Descriptive  Literature. 

It  Will  Be  Sent  to  You  Immediately 

Manufactured  by 

KOLLMORGEN    OPTICAL    CORP. 
767  Wythe  Ave.  Brooklyn,  N.  Y. 

How New  subscribers  have  you  secured  for  THE  MOTION 
PICTURE  PROJECTIONIST?    Introduce  your  friend 

M„n ...  to  the  craft's  only  paper.    Take  advantage  of  the  present 
many  jow  subscription  rate — $2.00  per  year. 

Do  It  Now! 
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SOUND 
PROJECTION 

Sound  Projection  -  $6—  ] 
Television  -  -  -  -  $3— 
Combination  Price  -  $8— 

Thousands  of  copies  of  this  book  have  been  sold  in 
the  last  several  months.  It  has  been  acknowledged 
everywhere  as  the  best  treatment  on  the  subject  of 
sound  picture  projection. 

It  takes  in  all  kinds  of  sound  equipment,  giving  a  com- 
plete explanation  of  the  advantages  of  each  type,  how 

to  operate  it,  what  troubles  may  be  expected  and  how 
to  remedy  them  quickly  and  efficiently,  how  to  main- 

tain the  equipment  and  how  to  get  the  best  tone  effects 
and  to  obtain  proper  acoustical  conditions. 

It  is  a  book  written  especially  for  the  theatre  manager, 
the  engineer  and  the  projectionist.  It  is  also  of  great 
value  to  the  army  of  experimenters  working  on  the  im- 

provement of  sound  picture  equipment. 

TELEVISION 
The  papers  are  full  of  stories  about  television.  It  is 
estimated  by  the  most  conservative  authorities  that  we 
will  have  television  for  theatres  within  a  very  short 
time.  Roxy  says  he  wants  it  at  once;  B.  S.  Moss, 
veteran  theatre  operator,  is  building  new  theatres  with 
provision  for  television  apparatus. 

This  book,  written  for  the  theatre  owner,  projectionist 
engineer  and  technician,  gives  a  valuable  outline  of 
the  work  already  accomplished  on  Television,  the 
scientific  and  mechanical  background,  its  operation  and 
practical  usefulness  in  connection  with  motion  pictures. 
It  should  be  read  and  digested  by  every  member  of 
the  theatre  staff. 

Fill  in  the  coupon  below,  tear 
out  and  mail  it  at  once  to  the 

Mancall  Publishing  Corpora- 
tion, 45  West  45th  Street,  New 

York  City.  Please  be  sure  to 
mention  which  one  of  the  books 

you  want  or  both  and  inclose 

the  proper  remittance.  We  will 

pay  all  postage.  Shipment  will 
be  made  within  three  days  after 

receipt   of   order. 

MANCALL  PUBLISHING  CORP. 

45  West  45th  Street,  New  York 

I  want  a  copy  of  SOUND  PROJECTION  and 
a  copy  of  TELEVISION  (If  you  want  only  one,  please 
indicate  which  one  plainly).     Enclosed  is  remittance. 

Name      

Street      

City   

State     , 
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^  Mestrum  Turntable 
Guarantee 

Every  Mestrum  Turntable 

is  guaranteed  to  give  com- 
plete satisfaction.  Stability, 

performance,  and  economy 
distinguish  all  Mestrum 

equipments. 

A  Precision  Equipment  Unit 

Designed,    Built    and 

Guaranteed     to     Give 

Perfect  Satisfaction 

The 

Mestrum 
Balanced 
Turntable 

Workmanship 

Mestrum  turntables  repre- 
sent the  best  in  workman- 
ship and  materials,  as  do  all 

Mestrum  projection  room 

equipments  which  have 
been  standard  for  years. 

THIS  latest  addition  to  the  Mestrum  line 
of  precision  equipments  embodies  the 

results  of  the  very  latest  research  activities. 
Vibration  has  been  eliminated  —  not  only 

reduced  to  what  other  manufacturers  call  "the 
minimum"  but  actually  eliminated!  Vibra- 

tion from  any  source — either  from  the  floor 
or  from  the  projector  —  is  impossible  in 
Mestrum  turntables.  Perfect  balance  —  a 
filter  system  —  expert  machining  —  record 
guard  —  needle  cups  —  the  finest  materials  — 
these  and  many  other  notable  features  are 
reflected  in  the  smooth  and  faithful  perform- 

ance of  the  Mestrum  Turntable. 

Of  the  several  hundred  Mestrum  Turn- 
tables already  sold  not  one  service  call  has 

been  necessary — not  one  complaint  received. 
All  Mestrum  products  are  made  in  the 
Mestrum  shop,  where  other  fine  projection 
equipment  has  been  made  for  years. 

The  extremely  low  price  of  this  Turntable 
will  surprise  you.  Write  to  us  today  for 
descriptive  matter  giving  complete  details. 

Shipments   Made   on    Short  Notice 

HENRY 

MESTRUM 
514  West  46th  St. New  York 
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Automatic 

HIGH  INTENSITY 
REFLECTOR  ARC  LAMP 

A  Necessity  for  the  Perfect 

PROJECTION  OF   "SOUND"  PICTURES 
Distinctive  Peerless  Features 

Automatic  instantaneous  arc  striker. 

Heat  resisting  optical  glass  reflector. 
Single  cranks  control  of  all  carbon  adjustments. 
Large  roomy  well  ventilated  lamphouse. 

9"  negative  and  20"  positive  carbons  accommodated. 
Only  three  moving  parts  in  positive  and  negative  heads . 
Ball  thrust  bearings  used  throughout. 

Instant    accessibility  of  reflector  for  cleaning. 
Both     positive    and    negative    carbon     holding 

units  can  be  instantly  removed. 
Large  hardened  steel  gears  throughout. 
Arc  control  entirely  mechanical  and  removable 

as  a  complete  unit  even  while  lamp  is  in  use. 
Positive  carbon  continuously  rotated  and   fed. 

NOW  USED  BY  HUNDREDS  OF  THE  NATION'S 
GREATEST  THEATRES 

MANUFACTURED  BY 

J.  E.  McAULEY  MANUFACTURING  CO. 
552-554  West  Adams  Street Chicago,  111. 



DUST?    HEAT? 

NOT  WITH  THE  MOTIOGRAPH   DE  LUXE 

MODEL  "H"   MECHANISM 
Follow  the  arrows  in  the  above  diagram.      They  show  what  actually  happens  to  dust  and 

heat  in  the  Motiograph  Model  H  Mechanism. 

IT   WAS   DESIGNED    TO   DO   THIS! 

The  wonderfully  efficient  horizontal  cylindrical  shutter  operates  to  elimi- 

nate 62x/2%  of  the  heat  on  the  film,  increase  the  light  15%,  and  it  was 
designed  to  create  the  air  current  shown  in  the  diagram  to  efficiently 

draw  the  heat  and  dust  away  from  the  film. 

It  keeps  your  film  cool  and  clean. 

It   keeps   your  aperture  cool  and  free  from 
dirt  and  fuzz. 

These  are  just  some  of  the  reasons  why  it's 
best  for  sound  projection! 

Mi)TH)Gft*rH 

mocelH  ■'■ 

—H—-r      PJ   l«J     l"    err 

TAKE*    ,  rfi    \  ™" 

THE       |    |1     |l     [ft    M     I    ""» 

Motiograph    DeLuxe 
Sound   Projector 

THE   ENTERPRISE   OPTICAL  MFG.  CO. 

564  W.  Randolph  St.,  Chicago,  111. 



Motion  Pictu  re 
PROJECTIONIST 

The  International  Authority 

p  I 

Dual    Focus    Type 

No.    2 — Set   in   position for  silent  film. 

Ilex  F:  2.5 

Projection 
Lenses 

Assure  maximum  projection  efficiency 

Greater  Sharpness 
Greater  Brilliancy 

Comparative  test  with  any  other  make 
will  prove  their  superiority. 

PATENTS  PENDING 

No.     1 — In    position     for 
sound   film. 

Now  furnished  in  two 

Series — 
r  I  "^HE  Standard  Ilex  F:2.5  equipped  with  adjustable  mechanism 
-*-  permitting  the  within  its  focal 

range — 

The  Ilex  F:2.5  Dual  Focus  type  with  which  it  is  possible  to 

maintain  the  same  size  screen  covering  when  running  sound-on- 
film  as  is  obtained  with  silent  film  or  sound-on-dise — 

The  superior  optical  qualities  of  the  Standard  Ilex  maintained 

in  both  positions  of  the  Ilex  Dual  Focus — 

Inject  into  your  screen  that  clean-cut 
brilliancy    that    Ilex    alone    can 

Standard    Type 

ILEX    OPTICAL    COMPANY 
ROCHESTER  NEW    YORK 

A  MANCALL 
PUBLICATION JULY,   1930 

Vol.  5,  No.  9 
25c.  per  copy 

$2.00  per  year 



THE    KAPLAN 

SURE-FIT   PROJECTOR 
is  standard  equipment  in  many  of  the 

country's  leading  theatres  where  Sound Pictures  are  shown. 

It  is  a  vibrationless,  smooth-running, 
and  perfectly  tooled  mechanism, 
noted  for  its  sturdiness  and  de- 
pendability. 

The  Kaplan  Projector  is  guar- 
anteed by  experience  and  repu- 

tation. 

KAPLAN  SURE-FIT  PARTS 

are  known  and  used  the  world  over. 

Each  the  product  of  carefully 
planned  precision  work  and  rigid 

inspection. 

Both — the  Projector  and  parts  have 
been  standard  for  many  years.  Able 

engineers,  tool-makers,  and  machinists 
guided  by  a  thorough  knowledge  of  the 
exact  requirements  for  perfect  projec- 

tion have  combined  to  produce  a  stable 
and  meritorious  product. 

With  the  growth  of  projection — 
sound,  etc. — Sure-Fit  products  have 
grown  in  usefulness  and  dependability, 
meeting  the  most  exacting  demands. 
The  most  conscientious  projectionist  re- 

lies on  Sure-Fit  products  because  the 
trade-mark  guarantees  the  merchan- 
dise. 

SEE   YOUR  DEALER 

Your  dealer  carries  Sure-Fit  parts.  If 

be  doesn't,  get  in  touch  with  us  and  we 
will  direct  you  to  the  nearest  dis- 
tributor. 

Always  ask  for  Sure-Fit — accept  no substitutes. 

Sam  Kaplan  Manufacturing  and  Supply  Company,  Inc. 
729  Seventh  Avenue  New  York  City 
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No  More  Eye-Strain 
No  More  Mental  Strain 

No  More  Guesswork 

This  instrument  watches 

your  change-over  and  fader- 

cues  with  absolute  accuracy 

A  precision  instru- 
ment of  perfect 

accuracy,  timing  and 
efficiency. 

Favored  by  projectionists  on 

the  West  Coast — point  of 

origin  of  the  Cue-Meter — 
and  spreading  Eastward 
rapidly. 

1VT         more  worry  about  change-over  cues  or  fader  cues. 

-L  ™  "    more  descriptive,  action  or  dialogue  cue-sheets. 
Not  one  word  of  sound  lost,  nor  one  foot  of  scene  lost. 

Any  projectionist  will  welcome  this  aid  to  perfect  presentation. 

Adaptable  to  all  projectors.   Can  be  installed  in  ten  minutes. 

Read  These 
endorsements  from  outstanding 

projectionists  : — 
Mr.  Chas.  C.  Reese,  chief  pro- 

jectionist of  the  Fox  Carthay 
Circle  Theatre,  Los  Angeles, 
Calif.,   writes: 

"Enclosed  please  find  order 
for  three  Cue-Meters  for  instal- 

lation on  the  Grand'ur  projec- 
tors   now    heing    installed. 

"The  two  instruments  which 
have  been  in  use  on  our  stand- 

ard projectors  for  some  time 
have  been  60  thoroughly  satis- 

factory and  reliable  that  we 
would  not  think  of  going  back 
to  old  cueing  m  thods  for  our 
Grandeur    presentations. 

CHAS.  C.  REESE." 

Mr.  F.  E.  Weaver,  chief  pro- 
jectionist, Grauman's  Chinese 

Theatre,  Hollywood,  Calif., 
says : 

"Destined  to  become  standard 
projection  room  equipment.  As 
important  as  the  projector  or 
arc  lamp.  A  necessity,  once 
used,  becomes  absolutely  indis- 
pensable. 

F.    E.    WEAVER." 

**The  means  for  putting  the 
fine  showmanship  details  into 
the  program.  Perfect  change- 
overs,  stage  warnings,  curtain 
and  fader  cues. 

A.    C.    'ART1    SCHROEDER." 

/^UE-METER  is  an  instrument  which 

indicates  the  exact  number  of  feet 

of  film  remaining  in  the  upper  maga- 
zine and  is  so  arranged  that  it  may  be 

set  to  designate  any  length  of  film.  It 
will  show  you  when  to  start  your  motor 

and  when  to  make  the  change-over. 
CUE-METER  also  indicates  exact  posi- 

tion in  the  reel  at  all  times,  thus  facili- 
tating fader  operation. 

CUE-METERS  are  the  most  practical 
and  useful  addition  to  a  projection  room 

equipment  since  motors  were  added  to 
projectors.  They  insure  perfect  cueing 

for  change-overs  and  fader  changes,  with- 
out-marking or  mutilating  the  film  in 

any  manner.  Absolute  insurance  for 

perfect  shows. 

Introduced  first  on  the  West  Coast, 

CUE-METERS  received  an  enthusiastic 

reception,  with  outstanding  projection- 
ists being  the  first  to  adopt  them.  Read 

what  leading  West  Coast  projectionists 

say  about  CUE-METERS— "absolutely 
indispensable,"  "as  important  as  projec- 

tor or  arc  lamps," — this  from  your  bro- 
ther  craftsmen. 

The  perfect  accessory  for  the  perfect 

show,  CUE-METERS  will  soon  be  stand- 
ard projection  room  equipment.  Adapt- 

able to  all  projection  outfits — installed 
in  ten  minutes.  Simply  send  us  your 
name  and  address,  and  we  will  send  you 

complete  data  on  this  marvelous  pro- 

jection aid. 

SUBJECT       BROADWAY 
ReeL  1 

Normal  Fader 7 

Length           1825 

Run  down  to  1817 

1817 10 401 6 

1773 

n_ 

Catoh 

ah otn                  293 

1? 

1725 7 76 5 
Orchestra 

alarts           1421 

1 

10  j 

713 

7 

519 8 

STM,    .  10 
466 7 

e.n,       o 

A  typical  cue-sheet  used  in  conjunction  with  the  CUE- 
METER  would  look  something  like  this. 

See  your  local 

supply  dealer 
Manufactured  and  Distributed  by 

Write  to  us  for 

further  information 

THEATRE  ENGINEERING  SERVICE  CO. 
1442  BEACHWOOD  DRIVE HOLLYWOOD,    CALIFORNIA 
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WORN   OUT 
and   DEFECTIVE 
PROJECTORS 

Cause  damage  to  prints 
Increase  fire  hazard 

Handicap  the  projectionist 
Lessen  enjoyment  of  patrons 

and 
Greatly  Reduce 
Box  Office  Receipts 

BETTER 
PROJECTION 

PAYS 
International  Projector  Corporation 
90  GOLD  STREET  NEW  YORK 
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An  Efficient  Recording  Staff 
Insures  Good  Prints 

AN  insight  into  the  many  studio 
activities  which  may  have  an 

important  effect  on  the  finished  prod- 
uct as  shown  in  theatres  is  given  in 

the  following  excerpt  from  an  article 
by  Carl  Dreher  in  The  American 

Cinematographer.  Mr.  Dreher,  for- 
merly chief  engineer  for  RCA  Photo- 

phone,  Inc.,  is  now  Director  of  Sound 
at  the  RKO  Studios  in  Hollywood. 
The  excerpt  follows: 

Projection,  although  a  dual  func- 
tion, with  picture  elements  of  as  much 

importance  as  the  sound,  is  in  most 
studios  under  the  control  of  the  sound 

department.  This  reason  is  simply 

one  of  expediency.  When  sound  in- 
vaded the  industry,  picture  projec- 

tion had  reached  the  stage  where  no 
serious  difficulties  were  encountered, 
whereas  sound  projection  presented 
numerous  problems  of  personnel 
training  and  addition  of  equipment. 
Projection  as  an  uncertain  factor  in 
the  judging  of  sound  recording  may 

SOUND  OR  SILENT- 
National  Projector  Carbons  supply  all  that  brilliancy 

of  light  required  for  modern  pictures — sound  or  silent, 

including  the  new  large  screen,  and  they  never  spit  or 

sputter,  giving  more  light  under  higher  intensities.  And 

National  Projector  Carbons  burn  smoothly  on  high 

intensity  currents.  This  means  clear  pictures  without 

flickering.  For  successful  projection  of  talking  movies, 

these  remarkable  National  Projector  Carbons  can't  be  beat  I 

NATIONAL  CARBON  CO.,  Inc.    Carbon  Sales  Division:  Cleveland,  Ohio 

BRANCH  SALES  OFFICES 

New  York,  N.  Y.       Pittsburgh,  Pa.        Chicago,  111.        Birmingham,  Ala.        San  Francisco,  Cal. 

Unit   of  Union   Carbide     |  and   Carbon    Corporation 

National  Projector  Carbons 

IN   WESTERN  CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS— HOLMES 
and  all  theatre  equipment  of  the  leading  manufacturers.    Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

306  Canada  Building 
Winnipeg,  Man.,  Canada 

Alberta   Representative 

M.  L.  ADAMSON 

1605 — 104th  St.,  Edmonton,  Alb.,  Canada 
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But   
before  buying  those  new  lamps,  so  essential  to  the 

proper  projection  of  talking  pictures  today,  consult 

the  man  in  your  organization  best  informed  on  effi- 

cient equipment — your  projectionist.  He's  sure  to 
recommend 

STRONG 
Automatic  Reflector  Arc  Lamps 

For  Sale  By 

Trustworthy  Independent  Supply  Dealers  Everywhere 

THE  STRONG  ELECTRIC  CORP. 
2501  Lagrange  St.  Toledo,  Ohio 

Export  Office— 44  Whitehall  St.,  New  York  City,  N.  Y. 

F.  S.  C. 
OPTICAL 

CROWN  GLASS 
PLATES 

To  Enclose  All  Portholes 

S.  O.  G. 
OPTICAL 

HEAT-RESISTING 
CONDENSERS 

For  Projection  Machines 

FISH-SCHURMAN  CORPORATION 
45  West  45th  St. 
NEW  YORK  CITY 

6364  Santa  Monica  Blvd. 

HOLLYWOOD,     CAL. 

entail  a  serious  division  of  respon- 
sibility if  it  is  assigned  to  another 

department,  although  here,  as  in  many 
other  instances,  much  depends  on  the 
individuals. 

Where  the  problem  is  not  solved  by 
handing  over  studio  projection  in  toto 
to  the  sound  department,  at  least 
the  maintenance  of  the  sound  repro- 

ducing machinery  is  delegated  to  it. 
Some  sound  departments  also  employ 
one  or  more  technicians  as  theatre 
contact  men  to  check  up  on  conditions 
of  sound  reproduction  in  the  field. 
This  is  obviously  a  prudent  measure, 
since  too  often  infinite  pains  are 
taken  by  the  producing  staff  (and  an 
almost  infinite  amount  of  money 
spent) ,  with  everything  that  goes  into 
the  negative,  after  which  all  hands 
trust  to  luck  in  the  presentation  of 
the  picture  to  the  public.  As  far  as 
quality  of  release  prints  is  concerned, 
it  is  gratifying  to  note  that  the 
Academy  of  Motion  Picture  Arts  and 
Sciences  is  taking  appropriate  action 
to  remedy  the  present  deficiencies. 

Development  and  Research 

Development  and  research  are  ob- 
viously topics  of  importance  in  an  in- 

dustry as  wholly  dependent  as  motion 
pictures  on  technological  factors, 
which  are  still  far  from  a  state  of 

perfection.  In  general,  fundamental 
problems  of  sound  recording  and  re- 

production are  best  handled  in  the 
laboratories  of  the  equipment  manu- 

facturing concerns,  but  many  prob- 
lems, such  as  camera-silencing,  set 

construction,  correction  of  acoustic 
defects  by  re-recording,  etc.,  require 
work  in  the  field. 

Sensitometry,  and  the  control  of 
photographic  elements  in  the  develop- 

ing and  printing  of  sound  tracks  on 
film,  are  of  obvious  concern  to  the 

sound  engineer,  since  the  most  care- 
fully exposed  sound  negative  may  be 

ruined  by  poor  processing  in  the 
laboratory,  and,  conversely,  lack  of. 
correlation  between  the  photochemical 
elements  and  exposure  conditions  may 
result  in  degradation  of  quality  or 
even  loss  of  takes.  One  or  more 

photographic  specialists  are  therefore 
found  on  the  staff  of  every  adequately 
organized  sound  department,  and  a 
routine  of  test  strip  preparation  to 

indicate  optimum  conditions  of  de- 
velopment is  carefully  maintained. 

S.   M.   P.   E.   Chicago  Section 

0.  F.  Spahr,  President  of  Enter- 
prise Optical  Mfg.  Co.,  which  manu- 

factures the  Motiograph  projector,  has 
been  named  to  the  Board  of  Gover- 

nors of  the  Chicago  Section  of  the 
Society  of  Motion  Picture  Engineers. 

The  boundaries  of  the  Section  were 
set  as  a  line  running  north  and  south 
through  a  point  50  miles  west  of 
Cleveland  and  a  line  running  north 
and  south  through  a  point  50  miles 
east  of  Denver,  the  north  and  south 
boundaries  to  be  those  of  the  United 
States.  It  was  also  decided  that  a 
dinner  meeting  shall  be  held  once 
every  month. 
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QUALITY  PROJECTION 
Your  success  depends  upon  your  ability  to  obtain  Quality 
Projection  and  your  best  interests  are  served  by  using 
Imperial  Motor  Generator  Sets.  They  are  the  product 
of  40  years  Motor  building  experience  and  are  especially 
designed  for  Motion  Picture  Projection. 

You  will  obtain  many  years  of  satisfactory  service  from 
Imperial  Motor  Generator  Sets  that  will  be  free  from 
annoying  break  downs.  This  naturally  results  in  Low 
Maintenance  Cost.    Ask  your  dealer  or  write  us. 
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5  CONSTANT 
VOLTAGE 

4  RELIABILITY 
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THE    IMPERIAL    ELECTRIC    CO. 
Established  1889 
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WESTON  MODEL  547 

The  Accepted  Standard  for 
Servicing   Sound   Equipment 

"Since  the  advent  of  synchronized  sound  with 
the  motion  picture,  new  problems  confront  the 
Projectionist.  Chief  among  these  is  the  proper 
operation  and  maintenance  of  the  electrical 
equipment.  The  efforts  of  the  entire  motion  pic- 

ture industry  and  allied  manufacturers  are 
judged  more  or  less  by  the  results  seen  and  heard 
at  the  theatre,  and  it  is  from  these  results  that 
support  for  further  development  is  derived.  One 
of  the  necessary  means  of  securing  proper  opera- 

tion and  maintenance  of  the  electrical  equipment 
is  through  the  use  of  electrical  measuring  instru- 

ments." In  this  quotation  from  a  recent  editorial  article 
on  Servicing  Sound  Equipment  is  found  recogni- 

tion of  the  need  for  frequent  electrical  inspection 
of  amplifiers  and  tubes,  as  well  as  the  electrical 
circuits  concerned  with  proper  functioning  of 
sound  equipment.  And  in  this  new  field,  as  in  all 
others  where  electrical  measurement  is  essential 
to  efficient  service,  engineers  and  projectionists 
are  turning  to  Weston  instruments. 
The  illustration  shows  a  compact,  portable 

equipment,  known  as  the  Weston  Model  547 
Radio  Set  Tester,  recommended  for  this  purpose. 
It  comprises  three  instruments  mounted  in  a  dur- 

able Bakelite  case  with  removable  cover,  and  con- 
nected through  a  system  of  switches  and  binding 

posts  so  arranged  that  each  instrument  and  range 
is  automatically  connected  in  circuit  for  every 
required  measurement.  Comprehensive  in  scope 
and  simple  to  operate.  Write  for  full  particulars. 

Weston  Electrical  Instrument  Corporation 
619  Frelinghuysen  Ave. Newark,  N.  J. 

The  Superior  Projector 
Best  for 

SOUND  PROJECTION 
Adapted  to  all  Leading 
Sound  Reproducers 

Manufactured  by 

Coxsackie  Holding  Corporation 
COXSACKIE,  N.  Y.,  U.  S.  A. 

Whilst  attractive  surroundings  undoubtedly  "draw" 

the  public,  it  is  only  the  quality  of  the  "goods"  you 
offer  that  converts  them  into  regular  patrons.  The 
most  apathetic  member  of  your  audience  will  readily 

appreciate  the  difference  if  you  install — 

THE 

CCSS 
F:2-4  PROJECTION  LENS 

Sole   Distributors 

IN   V.   S.   A.  IN   CANADA 

NATIONAL  THEATRE     INSTRUMENTS 
SUPPLY  CO.  LIMITED 
CHICAGO OTTAWA 
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LITTLE  THINGS 

THAT  MAKE 

BIG  DIFFERENCES 

1|91  Booth    accessories,  too,  have         question  for  you.    Every  item 

had  their  day  of  revision  to  meet  the  re-         offered  as  a  part  of  its   complete   line  of 

quirements  of  talking 
pictures.         accessories    W     for     sound"  has  been 

Scores  of  new  devices  have  been  thrust        thoroughly    investigated    and    rigidly 

on  the market  during  the  past        tested.    This  assurance  of 

year.      Which    make    actual 

prac- 

ticability is  of  utmost  importance 

contributions  to  better  projection?        to  the  exhibitor.    Sound  acces- 

Which  are  of  doubtful 

(f\ 

impor-        sories  are |    little  things  .  .  .  little  things 

tance?  \fWBl\ NATIONAL  answers  the         that    make    big    differences! 

When  you  find  this  Stamp  of  Approval  in  advertisements  of  theatre 

equipment  and  supplies  you  know:  That  the  National  Guarantee  of 

highest  quality  is  coupled  with  that  of  a  manufacturer;  that  the  product 

may  be  depended  upon  to  give  satisfactory  service;  that  it  may  be 

purchased   at  any  National   branch   and   that  its   price  will  be  right. 

NATIONAL  TH€ATR€ 
SUPPLY  COMPANY 
Branches  in  all  Principal  Cities 
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General  Officers  of  International  Alliance 
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30th  Convention  a  Great  Success 

un^1 \HE  greatest  ever,"  is  an outworn  phrase  as  applied 
to  conventions  of  any  sort, 

yet  it  is  the  only  phrase  that  could 
accurately  describe  the  30th  Conven- 

tion of  the  International  Alliance  in 

Los  Angeles,  June  2-5.  Never  was 
there  such  a  locale  for  any  I.  A.  Con- 

vention, and  all  those  delegates  who 
were  visiting  California  for  the  first 
time  went,  gaped  and  were  conquered. 
California  unfolded  its  matchless 
scenic  pageant  to  the  wonder  of  the 
delegates,  thereby  preserving  the  rep- 

utation of  the  resident  realtors;  the 
Convention  sessions  were  busier  than 
ever  and  accomplished  more  work; 
the  district  meetings  developed  a 
spirited  exchange  of  ideas;  and  last, 
but  by  no  means  least,  representatives 
of  the  five  Los  Angeles  Local  Unions 
who  acted  as  the  General  Arrange- 

ments Committee  showed  the  dele- 
gates how  to  put  on  a  real  Conven- 

tion, i 

"Biggest  Show  on  Earth" 
Space  does  not  permit  of  a  detailed 

exposition  of  the  activities  of  the  Con- 
vention as  a  whole,  thus  this  article 

will  coricern  itself  merely  with  the 
highlights. 

The  Convention  activities  really  got 

under  way  on  May  6th,  a  month  be- 
fore Convention  time,  when  the  Gen- 
eral Arrangements  Committee  suc- 

cessfully staged  "The  Biggest  Show 
on  Earth,"  to  help  defray  expenses  of 
the  Convention.  This  show,  staged  in 
the  Shrine  Auditorium  in  Los  An- 

geles, was  the  talk  of  that  city  for 
days  afterward.  Everybody  who  is 
anybody  in  stage  and  screenland 
volunteered  their  services,  and  the 
show  played  to  a  capacity  audience  of 
more  than  6,500  people.  Thus  forti- 

fied financially,  the  L.  A.  boys  went 
ahead  and  arranged  for  the  Conven- 
tion. 

Notables  Welcome  Delegates 

The  Convention  was  officially 
opened  on  June  2  at  10:30  A.  M.  in 
the  Rose  Room,  Los  Angeles,  by  Wil- 

liam Scott,  representing  the  joint 
California  Committee.  Brief  ad- 

dresses of  welcome  preceded  the  first 
roll  call,  the  speakers  being  William 
Scott,  who  extended  the  welcome  of 
the  five  affiliated  local  organizations; 
Secretary-Treasurer  J.  W.  Buzzell  of 
the  L.  A.  C.  L.  C,  who  welcomed  the 
delegates  on  behalf  of  the  California 
labor  unions;  Sheriff  W.  I.  Trager  ot 
Los  Angeles  County,  who  extended 
the  facilities  of  his  private  hostelry; 
and  Hon.  John  C.  Porter,  Mayor  of 

Los  Angeles,  who  tendered  the  mythi- 
cal key  to  the  city  to  all  present.  The 

next  speaker  was  Governor  C.  C. 
Young    of    California,    who    extended 

greetings  and  complimented  the  I.  A. 
on  their  work  in  the  amusement  field. 

The  first  business  session  followed 

the  conclusion  of  Governor  Young's 
remarks.  First  there  was  presented 
the  report  of  the  Credentials  Commit- 

tee, consisting  of  the  official  list  of 
delegates  present.  This  list,  which  is 
appended  hereto,  showed  that  654 
Local  Unions  were  represented  by  846 
delegates. 

Committee  Chairmen 

Announcement  of  committee  ap- 
pointments disclosed  the  chairmen  to 

be  as  follows:  Resolution  Committee, 
Fred  J.  Dempsey,  1st  V.  P.;  Griev- 

ance Committee,  William  P.  Covert, 
2nd  V.  P.  Auditing  and  Finance 
Committee,  Cleve  Beck,  4th  V.  P.; 
Special  Committee,  George  E.  Browne, 

5th  V.  P.;  and  President's  Report 
Committee,  William  C.  Elliott.  The 
first  session  was  adjourned  at  11:40 
A.  M. 

Shortly  after  this  business  session 
the  entire  Convention  personnel 
boarded  busses  for  Fox  Movietone 
Studio,  where  they  were  greeted  by 

many  motion  picture  actors  and  ac- 
tresses. After  inspection  of  "Movie- 

tone City,"  as  the  studios  are  known, 
luncheon  was  served  upon  one  of  the 
big  stages.  A  group  photograph  of 
this  gathering  is  reproduced  else- 

where in  this  issue. 

At  3:30  that  afternoon  all  dele- 
gates and  guests  embarked  on  a  trip 

through  Hollywood,  into  Los  Feliz 
Canyon,  across  Hyperian  Bridge, 
through  Chevy  Chase,  Flintridge,  be- 

yond Devil's  Gate  Dam,  and  out  into 
Pasadena  and  San  Gabriel.  In  the 
evening    at    7    the    downtown    section 

Sidney  Burton,  V.P.  of  P.  A.  C.  and 
Pres.  of  Chapter  7,  A.P.S.,  who  is  re- 

sponsible   for   much   of    the   splendid 
work  being  done  on  the  Coast 

of  Los  Angeles  was  a  blaze  of  color 
as  a  result  of  the  greatest  lighting 

demonstration  ever  put  on  in  the  mo- 
tion picture  capitol. .  Hundreds  of  arc 

lights  and  incandescent  rifles  were 
employed  in  making  this  a  marvelous 
exposition  of  color  lighting. 

Second  Day's  Session 

On  Tuesday  morning  the  delegates  • 
repaired  to  the  convention  hall  for  the 

second  day's  business,  the  while  the 
guests  got  an  early  start  for  the  Cat- 
alina  Island  trip,  which  required  a 
full  day.  The  second  business  session 
was  opened  at  10:15.  After  the  read- 

ing of  a  half-dozen  communications 
of  general  interest,  1st  V.  P.  Demp- 

sey took  up  the  reading  of  the  report 
of  he  General  Executive  Board.  While 

a  majority  of  the  resolutions  em- 
bodied in  this  report  met  with  the 

unanimous  approval  of  the  Conven- 
tion, several  matters  of  general 

policy,  jurisdiction,  etc.,  provoked 
some  highly  interesting  discussion 
which  undoubtedly  clarified  the  issues 
under  consideration  and  charted  fu- 

ture policies  of  the  Alliance  under 
similar  conditions. 

The  balance  of  the  second  day  was 
given  over  to  the  meetings  of  the  vari- 

ous committees,  interspersed  with  dis- 
trict gatherings.  In  the  evening  the 

delegates  were  the  guests  of  the  five 
L.  A.  local  unions  at  boxing  contests 
in  Olympic  Auditorium. 

Third  Day's  Session 

The  third  day's  session  was  opened 
at  10:30  A.  M.  A  number  of  an- 

nouncements were  read,  and  also  a 
number  of  greetings,  among  the  latter 
being  one  from  President  Joseph 
Weber  of  the  A.  F.  of  M.;  one  from 
Nat  Golden,  U.  S.  Dept.  of  Commerce; 
Mathew  Woll,  President  of  the  Union 
Labor  Life  Insurance  Co.,  and  tha 
Grand  Lodge,  T.  M.  A. 

Speakers  at  the  morning  session 
were  Delegate  Alivn  Wyckoff,  L.  U. 
659,  who  as  president  of  his  organiza- 

tion called  attention  to  the  publication 
International  Photographer,  camera- 

men's publication.  Mr.  Wyckoff  pled- 
ged the  support  of  his  Local  and  their 

publication  to  all  the  endeavors  of 
the  I.  A. 

Boone  Mancall,  publisher  of  Motion 
Picture  Projectionist,  was  next  pre- 

sented to  the  Convention.  Mr.  Man- 
call  expressed  his  pleasure  at  renew- 

ing acquaintances  made  at  previous 
Conventions  and  assured  the  dele- 

gates of  his  support  in  their  activities. 
Dwelling  briefly  on  the  progress  of 
Motion  Picture  Projectionist,  Mr. 
Mancall  cited  the  growth  and  stand- 

ing of  the  publication  as  an  index  to 
the  progress  made  by  the  craft  within 
the    past    few    years.     He    also    an~ 
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nounced  that  he  had  undertaken  the 

publication  of  another  journal,  The- 
atre Engineering  which  he  said 

should  prove  of  real  value  to  mem- 
bers of  the  Alliance. 

Resolutions  Report 

In  making-  an  announcement  rela- 
tive to  resolutions,  1st  vice-president 

Dempsey  had  the  following-  interest- 
ing comment  to  make:  "Strange 

though  it  may  seem,  the  history  of 
the  Alliance  will  show  that  this  Con- 

vention has  witnessed  the  smallest 
number  of  resolutions  submitted — 
ample  evidence  of  the  efficient  conduct 

of  I.  A.  business." 
The  next  important  business  was 

the  reading  of  a  report  of  the  Resolu- 
tion Committee.  Embodied  in  this  re- 
port were  resolutions  affecting  the 

relationship  between  operators'  and 
stagehands'  local  unions;  present  re- 

lations between  the  I.  A.  locals  and 
musicians  locals;  the  servicing  of  pro- 

jection room  equipment  by  I.  A.  mem- 
bers; and  a  resolution  calling  on  the 

Alliance  to  combat  with  every  weapon 
at  its  command  the  attempted  forma- 

tion of  a  new  "bootleg"  union,  organ- 
ization of  which  was  started  in  West- 

ern Canada. 

Finances  in  Good  Shape 

The  report  of  the  Finance  and 
Auditing  Committee  paid  high  praise 
to  the  manner  in  which  the  accounts 
and  funds  of  the  Alliance  were 
handled,  and  it  also  recommended  a 
vote  of  thanks  to  the  General  Office 
for  its  cooperation.  At  the  conclusion 
of  this  report  a  motion  for  adjourn- 

ment was  made  and  carried. 
Wednesday  evening  was  devoted  by 

some  to  a  trip  to  adjacent  mountain 
tops  where  a  superb  view  of  the  coun- 

try for  many  miles  around  was  avail- 
able. 

The  fourth  and  last  day  of  the 
Convention  was  devoted  to  final  re- 

ports by  the  committees  and  the  nom- 
ination and  election  of  I.  A.  officers. 

Committee  recommendations  were  ap- 
proved in  nearly  all  instances,  and 

discussions  was  confined  in  the  main 
to  clarification  of  certain  points  of  a 
few  resolutions. 

Election  of  Officers 

Delegate  Harry  Griffin  of  Detroit 
Local  Union  39  was  granted  the  floor, 
and  he  made  the  following  statement: 

"I  am  about  to  place  in  nomination 
for  the  office  of  President  a  man 
whom  you  all  know.  Over  a  period  of 
sixteen  years  he  has  served  as  an 
International  Officer,  and  I  can  say 
without  contradiction  that  his  ability 
for  his  office  is  unquestionable.  J 
deem  it  a  great  privilege  at  this  time 
to  place  in  nomination  for  the  ensuing 
term  the  name  of  William  F.  Cana- 

van  for  President." 
A  burst  of  applause  greeted  this 

announcement.  No  other  name  was 

offered  for  the  office,  so  the  nomina- 
tions were  declared  closed.  In  rapid 

succession  the   following  nominations 

were  made  and  the  men  were  elected: 

First  vice-president,  William  C.  El- 
liott; 2nd  v.-p.,  William  P.  Covert; 

3rd  v.-p.,  Cleve  Beck;  4th  v.-p.,  John 
P.  Nick;  5th  v.-p.,  William  Harrer; 
6th  v.-p.,  Joseph  Campbell;  7th  v-p., 
William  Madigan;  and  General  Sec- 

retary-Treasurer, Fred  J.  Dempsey. 
The  retiring  officers  were  Richard  J. 
Green  as  General  Secretary-Treas- 

urer, George  E.  Browne  as  5th  vice- 
president,  Harry  Dignam  as  assistant 
president,  and  William  D.  Lang  as 
manager  of  the  claim  and  adjustment 
department.  Louis  Krause,  of  Phil- 

adelphia, is  now  serving  as  assistant 
to  the  president,  and  it  is  expected 
that  a  permanent  appointment  to  the 
claim  department  post  will  shortly  be 
made. 
The  International  Board  of 

Trustees  is  comprised  of  William  C. 
Scanlon,  Walter  Croft,  and  John  Mc- 
Carroll,  the  latter  two  being  new  ap- 

pointees. The  delegates  to  the  Ameri- 
can Federation  of  Labor  conventions 

will  be  James  Burke,  of  Boston,  and 
Harry  Griffin,  of  Detroit.  William  E. 
Johnston  will  represent  the  Alliance 
at  the  Dominion  Trades  and  Labor 

Congress. 
As  the  time  for  the  installation  of 

the  re-elected  and  newly  elected  of- 
ficers drew  near,  vice-president  Demp- 

sey requested  John  J.  Fanning  of 
Chicago,  111.,  Local  No.  2,  one  of  the 
oldest  members  in  the  Alliance,  to 
proceed  to  the  platform  and  officiate 
at  the  installation  and  obligation  of 
officers. 

Canavan  Closes   Convention 

Just  before  adjournment  President 
Canavan  arose  and  addressed  the 

Convention  as  follows:  "I  am  sure 
the  delegates  realize  the  tremendous 
amount  of  effort  and  money  that  has 
been  spent  by  the  five  Los  Angeles 
local  unions  to  make  their  stay  a 
pleasant  one.  This  was  the  acme  of 
all  entertainments  ever  accorded  our 
conventions.  I  want  to  thank  you 
gentlemen  here  in  California  for  what 
you  have  done  for  us. 

"I  also  want  to  thank  the  Conven- 
tion for  the  consideration  shown  me, 

I  haven't  been  as  strong  as  I  might 
have  been  here,  but  I  shan't  give  up 
so  easily.  I  wish  every  delegate  a 
speedy  travel  home,  and  I  certainly 
wish  you  every  success  in  the  future. 
A  motion  for  adjournment  is  now  in 
order."  ....  And  thus  was  closed 
the  30th  Convention. 

The  30th  Cdnvention  was  really  an 
inspiring  sight,  particularly  from  the 
viewpoint  of  the  labor  unionist.  For 
there  were  gathered  more  than  850 
men  to  work  for  a  common  purpose, 
to  better  their  craft  within  itself  and 
to  improve  its  relations  with  others. 
Differences  of  opinion  there  were,  of 
course,  yet  in  every  case  those  wtiu 
supported  the  minority  view  of  a 
given  question  acceded  with  fine  grace 
and  sportsmanship  to  the  opinion  of 
the  majority  for  the  common  welfare. 

Pervading  all  business   sessions  of 

the  Convention  was  a  note  of  pro- 
gressivism  and  keenest  interest  in 
all  problems.  It  is  to  be  regretted  that 
some  of  the  more  important  questions 
which  were  settled  at  the  meetings 
cannot  be  given  in  detail  here;  but 
their  publication  in  this  place  is  not 
imperative.  When  the  various  local 
unions  are  presented  with  a  report  of 
the  Convention  proceedings  they  will 
discover  that  their  welfare  has  been 

materially  advanced. 
The  30th  International  Alliance 

Convention  is  now  a  thing  of  the  past, 
but  it  will  linger  long  in  the  minds 
of  the  delegates  and  its  effects  will 
be  evidenced  in  many  ways  during  the 
ensuing  two  years. 

Convention   Delegates 

The  official  list  of  delegates  ac- 
credited to  the  Convention  by  the  Cre- 

dential Committee  is  as  follows: 

Local        City  and  State 

1     New  York,  N.  Y. 

Delegates 

.J.  Magnolia 
H.    Dignam 

J.  C.  McDowell W.  J.  Maher E.  Gately 

H.  Griesman 
T.   McGovern 
T.    J.    Brennan 
S.    Goldfarb 
B.  Anstett 
.Wm.  Schraub 
James  T.   Ryan 
John   S.   McCloskey 
Arthur  Morrison 
Larry   Cassidy 

Mark  Morrison 
John   J.    Fanning 
Frank  C.  Olsen 
.James   N.    McGrath,   Jr. 
R.    H.    Bentel 

.B.   J.    Ryan Linford    Risley 

D.   T.    Rader 
Richard   Walsh 

.  Edmund  Callahan 

Andy  Bolan 
.William  Nick 
C.  O.   Newlin Charles  Le  Roi 

.George  W.  Brayfield 
Frank   G.   Lemaster 
.Charles    Havic 

Chas.   O'Halloran 
John   J.    Shanahan John   Pickering 

James   Crockett .Edward    Fitzgerald 
Wm.    J.    Cushing .  Edward    F.    Moest 
Carl    Keller 

.James    J.    O'Brien James  Hayes 
George    E.    Curran Charles   Fossa 
Samuel    E.    Horton 

12  Columbus,    Ohio... Larry    Buck 
Herbeit    Schell 

13  Minneapolis, 
Minn   Roy   Wier 

14  Albany,  N.  Y   Jacob  Bain 
15  Seattle,    Wash   Floyd    E.    Hart Ernest  A.   Clark 

16  San    Francisco,  .  „         '  .    ■ 
Cal   William   G.    Rusk 

George   Ward 
17  Louisville,   Ky   Phil   Greenberg Mike   Joseph 

18  Milwaukee,  Wis... Harry   Martin Louis   Landon 

19  Baltimore,    Md   J.    E.    Buckingham 
Wm.    Slater 

20  St.  Paul,  Minn.... Joseph  H.   McHugh 
21  Newark,  N.  J   Louis  J.  Havell Daniel  Cassidy 
22  Washington, 

D.   C   Thos.    I.    Trundle 
George    Donaldson 

23  Providence, 

R.    I   Thos.    E.   Gannon 
Fred.     W.     Newcomb 

24  Toledo,  Ohio   John  J.   Russell 
25  Rochester,  N.  Y... Michael   Mongovan 

Charles  Cole 
26  Grand   Rapids, 

Mich   Frank  F.   Young 
27  Cleveland,  Ohio...Manus    AlcCaffery 

Thos.     Canton.     Jr. 
James    F.    McCaffery 

(Continued  on  page   44) 

2     Chicago,  111. 

3  Pittsburgh,    Pa. . . 

4  Brooklyn,  N.   Y.. 

5  Cincinnati,    Ohio. 

6  St.  Louis,  Mo.. .. 

7  Denver,    Colo   

8  Philadelphia,  Pa.. 

9  Syracuse,   N.   Y.. 

10  Buffalo,    N.    Y... 

11  Boston,  Mass   
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General  Arrangements  Committee 

for 

30th 
 
I.  A   Conve

ntion
 

To  these  members   of  the  five  Los  Angeles  Local   Unions  must   go  the   credit   for  making  the 

30th   Convention    the   big    success    it   was.     Beginning    with    "The    Biggest    Show    on 

Earth,"  a  spectacular  showmanship  feat,  these  men  ran  things  in  splendid 
fashion    throughout    the    Convention. 
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Loudspeaker  Types  and  Theatre  Sound 

Reproduction 
By  Louis  Malter 
RCA    Photophone,    Inc. 

THE  ultimate  goal  i  n  th
eatre 

reproduction  of  sound  motion 

pictures  is  the  complete  simu- 
lation in  each  part  of  the  theatre  of 

the  sound  originally  impinging  upon 

the  pickup  microphone.  This  goal  is 

at  present  far  from  having  been 

achieved,  one  of  the  weakest  links  in 

the  chain  between  sound  striking  the 

microphone  and  the  sound  impinging 

upon  the  ear  of  the  auditor  being  the 
loudspeaker. 

At  the  present  time  the  two  chief 

types  of  loudspeakers  in  use  in 
theatres  are  the  cone  speaker  with 

the  directional  baffle  and  the  horn 

type  speaker. 
In  the  following  discussion  the 

elements  which  measure  the  satisfac- 

toriness  of  a  loudspeaker,  and  the  in- 

fluence of  these  elements  on  the  re- 
production obtained  from  the  two 

types  of  loudspeakers  mentioned 

above,  will  be  considered.  The  results 

of  certain  measurements  will  be  used 

to  explain  the  quality  of  the  repro- 
duction obtained  with  each  type  of 

loudspeaker  in  theatres. 
The  extent  to  which  a  loudspeaker 

can  deliver  reproduction  is  measured 

by  five  factors,  which  may  be  classi- 
fied in  order  of  importance  as  follows : 

1.  Frequency  of  range. 
2.  Uniformity  of  response. 

3.  Radiation  distribution  charac- teristics. 

If  the  pressure  at  a  great  distance 

from  the  speaker  is  measured  at 

various  angles  with  the  normal  to  the 

mouth  of  the  speaker  a  continuous 

curve  is  obtained.  If  the  intensity 

along  the  normal  is  set  equal  to 

unity  the  curve  obtained  is  defined 

as  the  radiation  distribution  is  ob- 
tained. The  family  of  curves  showing 

the  radiation  distribution  characteris- 
tics throughout  the  frequency  range 

is  a  measure  of  the  quality  of  re- 
production at  various  angles  to  the 

normal.  The  ideal  characteristic  is 

that  in  which  the  intensity  is  uni- 
form for  all  frequencies  throughout 

the  angle  defined  by  the  entire  audi- 
ence in  a  theatre  at  the  center  of 

the  speaker  mouth  and  which  then 

falls  off  to  zero  very  sharply  out- 
side this  angle. 

4.  Efficiency. 

The  absolute  efficiency  of  a  loud- 

speaker is  defined  as  the  ratio  of  the 
total  acoustic  power  radiated  by  the 

loudspeaker  to  the  total  acoustic 

power  radiated  by  an  ideal  loud- 

speaker if  fed  from  the  same  elec- trical source. 
5.  Input  power  capacity. 
The    input    power    capacity    of    a 

loudspeaker  is  measured  by  the  value 
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circuit  voltage  which  can  be  impressed 

upon  the  loudspeaker  terminals  with- 
out producing  noticeable  distortion, 

and  r  is  a  resistance  equal  in  magni- 
tude to  the  impedance  to  which  the 

speaker  is  designed  to  be  connected. 
In  order  to  obtain  an  accurate  and 

absolute  comparison  between  the  per- 
formance of  the  "directional  baffle 

type"  loudspeaker  and  the  horn  type 
loudspeaker,  frequency  response 
characteristics  of  the  most  widely 
used  type  of  directional  baffle  type 
loudspeaker  and  of  the  most  widely 
used  type  of  horn  loudspeaker  were 
obtained  in  the  following  way. 

Mode    of   Testing 

Each  loudspeaker  was  placed  on 
the  ground  out-of-doors  pointing 
directly  upward  and  at  a  sufficiently 
great  distance  from  buildings  so  that 
reflections  from  these  did  not  affect 
the  results  obtained.  A  condenser 
microphone  was  suspended  directly 
above  the  center  of  the  loudspeaker 
mouth  at  a  distance  of  200  feet.  The 
condenser  microphone  was  connected 
to  a  sound  amplifier.  The  entire 
sound  measuring  equipment  was  cor- 

rected electrically  so  as  to  possess  a 
uniform  overall  frequency  charac- 
teristic. 

The  frequency-response  characteris- 
tics obtained  in  this  manner  are  cor- 
rect down  to  a  frequency  at  which 

the  radiation  distribution  characteris- 
tic of  the  speaker  becomes  so  broad 

that  sufficient  sound  is  reflected  from 

the  ground  to  interfere  with  the  radia- 
tion shooting  straight  up.  In  order 

to  obtain  the  frequency  characteristic 
for  the  lower  frequencies,  the  speaker 

is  placed  along  the  ground  with  its 
mouth  pointed  towards  the  condenser 
microphone,  which  is  placed  close  to 
the  ground  and  at  a  distance  of  20 
feet  from  the  speaker  mouth.  In  this 
case  the  phase  difference  at  the 
microphone  between  the  direct  radia- 

tion and  that  reflected  from  the 

ground  is  negligibly  small  at  low 
frequencies  so  that  the  actual  low  fre- 

quency characteristic  is  obtained. 
This  low  frequency  characteristic, 
however,  must  be  divided  by  two  due 
to  reflection  from  the  ground.  (The 
assumption  of  practically  complete 
reflection  from  the  ground  has  been 
checked  by  experiment.)  The  fact 
that  over  a  certain  region  (300  to  500 

cycles),  both  methods  yield  the  iden- 
tical result  is  a  further  check  on  the 

composite  method. 
The  beat-frequency  oscillator  and 

high  quality  amplifier  used  in  making 
the  measurements  were  set  up  in- 

doors and  leads  run  out  to  the  speaker 
and  the  bullet  amplifier  associated 
with  the  condenser  microphone.  A 
complete  description  of  a  similar 
sound  pressure  recording  mechanism 

has  been  previously  published.1 

Experimental  Results 

The  frequency  response  characteris- 
tics obtained  are  shown  in  Fig  1.  In 

order  to  enable  a  fair  comparison  to 
be  made  between  the  frequency 
characteristics  of  the  two  types  of 
speakers  the  two  frequency  response 
curves  have  been  so  placed  as  ap- 

proximately to  overlap  in  the  center 
of  the  range,  i.  e.,  between  300  and 
800  cycles.  This  has  necessitated 
raising  the  curve  of  the  directional 
baffle  type  loudspeaker.  (See  later 
discussion     under     "Efficiency.")       A 

1  Wolff    and    Ringel:      "Loudspeaker    Testing 
Methods,"  Proc.  Inst.  Radio  Eng.   (May,  1927). 

*  A  paper  read  at  S.  M.  'P.  E.   Spring  Meet- ing,   1930. 

eoue/ver    L  r 
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careful  study  of  these  curves  enables 
us  to  make  a  competent  comparison 
between  the  two  types  of  speakers  as 
regards  frequency  range,  uniformity 
of  response,  and  efficiency. 
Frequency  Range  and  Uniformity 

of  Response. — It  is  immediately  evi- 
dent that  the  frequency  range  of  the 

directional  baffle  type  speaker  is 
greater  at  both  the  low  and  high  ends 
of  the  scale.  The  cut-off  frequencies 
of  the  directional  baffle  type  speaker 
are  about  85  cycles  and  6,000  cycles 
at  the  low  and  high  ends,  respectively, 
whereas  those  of  the  horn  type 
speaker  are  about  125  cycles  and 
5,000  cycles,  respectively.  Thus  at 
the  lower  end  of  the  frequency  scale 
the  directional  baffle  type  speaker  has 
a  half  octave  greater  frequency  range 
than  the  horn  type  and  about  1/5 
octave  more  at  the  higher  end. 

As  regards  uniformity  of  response, 
the  directional  baffle  type  of  speaker 
obviously  has  the  advantage.  Be- 

tween 300  and  5,000  cycles  the  re- 
sponse of  the  directional  baffle  type 

is  slightly  more  irregular,  but  be- 
tween these  limits  the  variations  in 

the  response  of  the  horn  type  are 
greater.  Below  300  cycles,  however, 
the  horn  type  speaker  is  appreciably 
less  responsive  than  the  directional 
baffle  type. 

In  order  to  enable  a  fair  compari- 
son to  be  made  between  the  frequency 

response  characteristics  of  the  two 
types  of  speakers,  the  response  curve 
of  the  directional  baffle  speaker  was 
raised  7  decibels.  In  order  to  de- 

termine the  relative  average  efficien- 
cies of  the  two  types  of  speakers  the 

curve  for  the  directional  baffle  type 
speaker  was  placed  at  its  proper 
level,  and  the  average  response  be- 

tween its  cut-off  limits  (90  and  6,000 
cycles),  determined  by  means  of  a 
planimeter.  The  result  obtained  is 
16.6  decibels.  The  average  response 
of  the  horn  type  loudspeaker  for  the 
same  input  power  and  between  the 
same  limits  is  18.3  decibels.  The 

average  straight-ahead  response  of 
the  horn  type  loudspeaker  is  thus  2.7 
decibels  greater  than  that  of  the  di- 

rectional baffle  type  loudspeaker  for 
the  same  power  input.  This  corre- 

sponds to  a  power  efficiency  ratio  of 
1.9  to  1.0.  This  difference  corre- 

sponds to  between  1  and  2  steps  on 
the  average  gain  control  and  is  con- 

sequently of  minor  importance. 

Distribution  Characteristics 

The  radiation  distribution  charac- 
teristics of  both  types  of  speakers  as 

now  used  are  sufficiently  good  to  yield 
satisfactory  results.  These  distribu- 

tion characteristics  are  fairly  uni- 
form through  angles  of  about  20  de- 
grees to  each  side  of  the  normal  to 

the  mouth  opening.  In  the  average 
size  of  theatre  this  is  sufficient.  In 
wider  and  larger  houses,  two  or  more 
speakers  may  be  used,  thus  securing 
good  directional  characteristics  as 
well  as  permitting  an  increase  in  the 
total  amount  of  radiation  as  required 
by  the  larger  size  of  the  house. 

No     accurate    measurements    were 

made  with  respect  to  input  power 
capacity.  However,  it  has  been  our 
observation  that  similar  houses  re- 

quire the  same  number  of  speakers 
of  either  type  for  satisfactory  sound 
reproduction.  This  indicates  that,  in 
view  of  the  somewhat  greater 
efficiency  of  the  horn  type  of  speaker, 
the  directional  baffle  speaker  type  has 
the  edge  in  respect  to  input  power 
capacity.  This  is  what  might  be  ex- 

pected from  the  fact  that  the  radiat- 
ing surface  of  the  directional  baffle 

type  speaker,  i.  e.,  a  cone,  is  much 
sturdier  than  the  fragile  metal  dia- 

phragm of  the  horn  type  speaker. 
It  is  exceedingly  interesting  to 

compare  the  results  obtained  with 
both  types  of  speakers  on  listening 
tests  in  theatres  and  see  to  what  ex- 

tent these  results  are  explainable  on 
the  basis  of  the  measurements  de- 

scribed above. 

Tonal  Qualities 

Comparisons  of  this  sort  must  be 
made  separately  for  both  speech  and 
music. 

If,  in  the  reproduction  of  speech, 
we  fix  our  attention  upon  the  under- 
standability  only,  we  find  that  each 
of  the  loudspeakers  is  equally  good. 
However,  although  speech  on  each  of 
these  speakers  is  equally  understand- 

able, the  reproduction  on  the  direc- 
tional baffle  type  speaker  is  far  more 

natural  than  on  the  horn  type 
speaker.  Reproduction  on  the  horn 
type  speaker  has  an  unnatural 
quality.  All  voices  sound  very  much 
alike  whether  of  the  same  or  opposite 
sex.  Looking  away  from  the  screen 
makes  it  sometimes  difficult  to  dis- 

tinguish sex,  except  from  the  context. 
Male  voices,  particularly,  sound  too 
high  pitched  and  unnatural. 

These  results  are  easily  explain- 
able on  the  basis  of  obtained  fre- 

quency characteristics.  It  is  well 
known  that  the  elimination  of  all  fre- 

quencies below  300  cycles  and  above 
4,000  cycles  exerts  a  negligible  effect 
upon  the  understandability  of  speech. 
Since,  on  the  whole,  the  response  of 
the  two  speakers  between  these  limits 
is  the  same,  we  would  expect  the 
understandability  to  be  the  same. 
This  is  what  is  actually  observed. 

However,  the  characteristic  fre- 
quencies of  the  speaking  voice  lie 

below  300  cycles.  They  center 
around  125  cycles  for  the  male  voice 
and  around  250  cycles  for  the  female 

voice.  It  is  these  "fundamental"  fre- 
quencies which  give  to  each  speaking 

voice  its  individuality  and  distinctive- 
ness. A  lack  or  deficiency  of  the 

frequencies  below  300  cycles  will  rob 
the  voice  of  these  characteristics. 
This  accounts  for  the  superiority  in 
naturalness  of  speech  reproduction 
on  the  directional  baffle  type  loud- 

speaker. The  response  of  the  direc- 
tional baffle  type  speaker,  between 

100  and  300  cycles,  is  considerably 
greater  than  that  of  the  horn  type 
speaker  between  the  same  limits. 
This  is  particularly  true  below  140 
cycles.     Around  100  cycles  the  differ- 

ence     in     response     is     around      12 
decibels. 

The  reproduction  of  music  is  also 
adversely  affected  by  the  deficiency 
in  the  response  below  300  cycles. 
Music  reproduced  on  a  horn  type 
speaker  lacks  the  fullness  and  depth 
apparent  in  the  reproduction  by  the 
directional  baffle  type  speaker.  The 
complete  reproduction  of  the  lower 
register  instruments  is  impossible  on 
the  horn  type  speaker.  The  result 
is  that  music  loses  its  real  quality 
and  retains  merely  its  melody.  This 
is  particularly  true  for  music  of  a 
symphonic  nature. 

Horn  vs.  Cone  Types 

In  a  recent  paper2  certain  state- 
ments are  made  in  a  discussion  of 

horn  and  cone  (or  baffle)  type 
speakers.  The  cone  (or  baffle)  type 
speakers  referred  to  in  that  paper 
are  of  a  type  wherein  cones  are  set 
in  a  fiat  baffle,  a  type  which  is  much 
less  widely  used  than  the  directional 
baffle  type  speakers.  Some  of  the 
claims  made  for  the  horn  type  loud- 

speaker are  not  borne  out  by  our  ex- 
periments. Thus  it  is  claimed  that 

the  horn  type  loudspeaker  and  flat 
baffle  type  of  loudspeaker  are  equally 
satisfactory  as  regards  frequency 
characteristics.  This  may  be  true  in 
theory  but  tests  of  actual  devices  as 
used  in  commercial  practice  show 
that  the  upper  and  lower  cut-off  fre- 

quencies of  the  flat  baffle  type  of 
loudspeaker,  which  coincide  approxi- 

mately with  those  of  the  directional 
baffle  type  using  the  same  cone,  are 
much  more  widely  separated  than 
those  of  the  horn  type  loudspeakers. 

In  addition  the  claim  for  power 
efficiency  ratio  of  the  horn  type 
speaker  to  flat  baffle  type  of  10  to  1 
refers  to  a  single  cone  in  a  flat  baffle. 
In  practice  cones  are  never  used  this 
way  in  theatres,  being  either  used  in 
multiple  on  a  flat  baffle  or,  as  is  com- 

monly the  case,  being  set  in  a  direc- 
tional baffle.  Either  of  these  setups 

results  in  a  marked  increase  of 
efficiency.  A  comparison  of  a  horn 
type  speaker  with  a  single  cone  is 
thus  not  representative  of  the  rela- 

tive characteristics  of  standard  ap- 

paratus. The  radiation  resistance  charac- 
teristic shown  for  a  horn  type  loud- 
speaker with  a  50  cycle  cut-off  is  not 

typical  of  the  horns  employed  in  prac- 
tice. The  construction  of  a  horn  with 

so  low  a  cut-off  is  very  expensive  and 
the  size  of  the  horn  would  probably 
be  such  as  to  make  it  too  large  for 
the  average  theatre.  Aside  from 
these  considerations,  the  smooth  cut- 

off shown  is  attainable  only  with  an 
infinitely  long  horn,  that  is,  attain- 

able only  with  the  unattainable.  The 
frequency  characteristic  of  a  finite 
horn  always  exhibits  horn  resonances 
such  as  those  which  appear  on  the 
actual  horn  characteristic.     In  addi- 

2  Blattner  and  Bostwick;  "Loudspeakers  for 
Use  in  Theatres,"  /.  Soc.  Mot.  Pict.  Eng.,  XIV 
(Feb.,    1930),   No.   2,   p.    151. 

(Continued  on  page   40) 
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FULCO   PROJECTOR — Ernemann   Design 

RIGHT, 
FROM  THE 

START 

HTIME  has  proven  the 

real,  practical  value 

of  all  the  novel  exclu- 

sive features  which  dis- 

tinguish this  machine 

from  all  others  and 

which  account  for  the 

excellence    of    FULCO 

p  r;o; j[e  qt  o:r  per- 
formance. 

No  fundamental 

changes  have  been 

made  and  none  are  con- 

templated, because — in 
the  opinion  of  the  most 

experienced  projection- 
ists^— it  has  been  Right, 

From  the  Start! 

E.  E.  FULTON  COMPANY 
Executive  Headquarters — 1018  So.  Wabash  Ave. 

C.  H.  FULTON 
President 

A.     G.     JARMIN 
Treasurer 

BRANCHES 

CHICAGO 
F.  A.  VAN  HUSAN 
V.  P.  &  Sales   Mgr. 

CHICAGO — 1018    So.    Wabash    Ave 
NEW    YORK — 115   W.   45th    St. 
BOSTON — 65   Broadway 
PHILADELPHIA — 1337  Vine  St. 
ATLANTA — 146  Walton  St. 

ST.   LOUIS — 3232   Olive   St. 
INDIANAPOLIS — 340  N.  Illinois  St. 
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The  Anatomy  of  Color 

THIS  is  a  story  about  color,  one 
of  the  most  beautiful  things 

Nature  bestowed  upon  man- 
kind, and  yet  so  little  understood. 

Color — beautiful,  pleasing  to  the 
eye — is  as  well  vitally  necessary  to 
practically  all  industries.  Color, 
light,  sound,  and  electronics  have 
relationship  in  some  form  or  other. 
Color  and  electronics  combined  with 
light  offer  some  very  interesting  and 

practical  applications.  Color — but 
what  is  color?  .  .  .  Light,  shade, 
and  color  are  building  steps  of  our 
visual  reception  of  the  world  around 
us. 

Natural  objects  reflect,  absorb,  or 
transmit  light  that  emanates  around 
us.  Natural  objects  also  reflect,  ab- 

sorb, or  transmit  light  that  emanates 
around  them.  It  is  surface,  contour, 
or  position  or  path  and  direction  and 
degree  of  illumination  which  pro- 

duce highlight  and  shades.  It  is  a 
variation  of  brightness  or  tones  of 
different  parts  of  the  objects  and  the 
sensitiveness  of  the  retina  which 
makes  the  objects  visible  as  separate 
entities.  It  has  wave  length  and  fre- 

quency and  can  be  separated  or 
blended.  The  retina  of  the  eye  is 
proportionately  sensitive  to  object 
brightness  within  fairly  wide  limits 
of  illumination.  This  is  due  to  the 

fact  that  the  eye  is  capable  to  a  cer- 
tain extent  through  pupilary  expan- 
sion and  the  sensitivity  of  the  retina 

to  adapt  itself  to  various  degrees  of 
general  illumination  or  adaption 
level. 

We  have  always  regarded  colors  as 
either  bright  colors  or  dark  colors. 
For  example:  A  bed  of  tulips  of 
many  hues,  the  flowers  of  the  blue 
variety  seem  to  be  relatively  dark 
and  somber,  but  the  flowers  of  yellow 
and  red  seem  to  be  extremely  bright 
and  luminous.  Then  it  is  asked, 

"Why  do  some  objects  appear  to  be 
colored  while  others  are  free  from 

color?" 
Composition   of  Colors 

White  light,  whether  it  be  artifi- 
cial or  natural  daylight,  is  composed 

of  an  intimate  mixture  of  violet,  blue, 
green,  yellow,  orange,  and  red  light. 
When  this  beam  of  white  light  is 
passed  through  a  prism,  it  is  then 
split  up  into  component  parts  and 
all  of  the  above  mentioned  color 
constituents  appear.  And  again,  if 
all  of  the  color  constituents  are  again 
combined  by  the  aid  of  a  prism,  then, 
once  more,  the  color  is  white. 

It  is  possible  that  any  of  the  colors 
met  with  in  nature  can  be  imitated 
by  mixing  the  proper  preparation  of 
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The  composition  of  color,  why  and 
how  we  see  it  is  discussed  in  the  ac- 

companying highly  interesting  article 
on  the  anatomy  of  color.  Colon-  in  it- 

self has  manifold  applications,  and 
its  possibilities  when  coupled  with 
the  electronic  art  are  limitless.  This 
article  forecasts  the  union  of  these 
two  arts  in  a  new  and  glorious  ad- 

dition  to   entertainment,   facilities. 

two  or  more  of  the  three  primary 
lights  (not  pigments),  of  blue,  green, 
and  red  light.  Then  if  it  is  illumi- 

nated by  daylight,  or  artificial  white 
light,  and  reflects  towards  the  eye  of 
an  observer,  most  of  the  light  re- 

flected is  white,  because  it  reflects 
so  high  a  proportion  of  the  illumi- 

nating light.  Then  why  is  it  not 
colored?  It  is  not  colored  because  it 
is  bathed  in  the  white  light,  blue 
plus  green,  plus  red,  and  reflects  all 
the  color  constituents  of  white  light 
in  equal  proportion,  and  leaving  them 
still  intimately  mixed  which  gives  to 
the  eye  the  sensation  of  white. 

Light  Reflective  Qualities 

Again,  a  grey  object  differs  from 
a  white  object  only  in  the  amount 
of  white  light  reflected,  as  the 
grey  object  may  only  reflect  %  or  Vz 
of  the  white  light  which  falls  upon  it. 
Hence,  its  greyness  or  lack  of  bright- 

ness compared  with  the  white  ob- 
ject. But  the  white  light,  which  it 

does  reflect  although  deficient  in 
quantity  is  the  same  in  quality  as  the 
white  with  which  the  grey  object 
was  bathed,  and  is  an  intimate  mix- 

ture of  blue,  green  and  red  light. 
Then  again  a  black  object  reflects 

a  very  small  proportion  of  the  white 
light  with  which  it  is  illuminated, 
but  the  white  light  which  it  does  re- 

flect is  still  an  intimate  mixture  of 
equal  proportions  of  blue,  green,  and 
red  light.  It  is  then  seen  that  white, 
grey  and  black  objects  differ  from 
one  another  only  in  the  amount  of 
white  light  which  they  reflect,  and 
this  reflected  light  is  still  an  intimate 
mixture  of  blue,  green,  and  red  light. 

Why  We  "See"  Colors 
A  blue  object  is  blue  because  it 

reflects  the  blue  constituent  and 

absorbs  the  red  and  green  constitu- 
ents of  the  white  light.  The  white 

light  following  upon  a  blue  object  is 
partly  reflected  and  partly  absorbed. 
The  absorption  is  chiefly  confined  to 
the  green  and  red  constituent,  and 
the  reflected  light  is  chiefly  the  blue 
constituent  of  white  light.     The  light 

reaching  the  eye  via  the  blue  object 
is  for  the  most  part  blue  light  and 
is  markedly  different  in  green  and 
red  light. 

A  green  object  is  green  because  it 
reflects  green  light  but  absorbs  blue 
and  red  light.  Then  the  light  that 
reaches  the  eye  via  a  green  object  is 
white  light,  blue  plus  green,  plus  red 
from  which  the  blue  and  red  con- 

stituents have  been  absorbed,  and  only 
the  remaining  constituents  of  white 
light — green  light — is  reflected. 
A  red  object  is  red  because  it 

absorbs  the  blue  and  green  constitu- 
ents of  white  light  and  only  reflects 

the  red  constitutents,  which  to  the 
eye  of  the  observer  gives  the  sensa- 

tion of  red  light. 
An  important  color  of  light  is 

yellow.  When  green  and  red  light 
are  mixed,  a  brilliant  yellow  is  pro- 

duced, and  when  so  produced  and 
analyzed  with  a  prism,  green  and  red 
once  more  are  seen. 
A  yellow  object,  therefore,  is  one 

which  when  illuminated  with  white 
light,  absorbs  the  blue  constituents  of 
the  white  beam  and  reflects  the 
green  and  red  constituents,  which 
mixture,  upon  reaching  the  eye,  gives 
the  sensation  of  yellow  light. 

Electronic    Tube    Application 

The  brightness  exhibited  by  the 
color  objects  depends  upon  the  sensi- 

tiveness of  the  eye  to  the  color  light 
which  the  object  reflects,  and  the 
amount  of  color  light  reflected.  It 
is  thus  that  the  photoelectric  cell  and 
electronic  tube  can  play  an  important 
part  in  the  selection,  grading,  etc., 
of  colors. 

Scenic  artists  in  designing  stage 
effects  take  advantage  of  the  sensi- 

tiveness of  the  eye  by  use  of  color 
lighting.  By  proper  blending  and 
mixing  of  colored  light,  pictures  can 
be  produced  that  are  not  visible  to 
the  eye  until  a  certain  colored  illumi- 

nator is  employed,  such  as  a  man  or 
horse,  or  an  automobile,  or  any  other 
object.  But  when  the  lighting  effect 
is  changed,  various  other  objects  ap- 

pear, such  as,  perhaps,  trees,  and  a 
complete  landscape,  etc. 

Television  in  Color 

In  television,  color  offers  some 
complex  problems  but  the  electronic 
tube  helps  to  solve  it.  In  the  steel 
industry,  color  is  important  and  the 
road  can  be  lightened  by  the  use  of 
the  electronic  tube. 

Thus,  it  is  seen  that  color,  light, 
sound,  and  the  electronic  tube  have 
an  intimate  relationship  and,  when 
properly  employed,  can  lighten  the 
burden  of  mankind.  Then  why  not 
use  to  advantage  that  which  Nature 

gave  us? 
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Supervisor  of  Projection,  Fox  West  Coast  Theatres 

DON'T  guess  at  troubles  wit
h 

sound  equipment.  The  method 
of  testing  for  sound  in  the 

movietone  mechanism  and  also  the 
magnetic  reproducer  is  the  same  with 
all  systems.  I  have  found  many  pro- 

jectionists who  have  the  habit  of 
threading  the  sound  projector  mech- 

anism for  the  mere  fact  of  finding 
out  if  the  Movietone  sound  system 
was  functioning.  This  is  a  waste  of 
time,  as  it  is  very  easy  to  check 
Movietone  by  passing  your  finger 
quickly  up  and  down  through  the 
light  flux,  with  the  light  gate  re- 

moved, entering  the  photoelectric  cell, 
with  all  meters  set  at  their  operating 
values  and  the  fader  on  normal  set- 

ting. A  thump  will  be  perceptible  at 
each  interruption  in  the  light  path 
during  this  test  which  will  be  proof 
that  the  Movietone  system  is  func- 

tioning properly. 

I  have  noticed  projectionists  test- 
ing the  Movietone  system  by  touch- 
ing the  positive  lead  of  the  photo- 

electric cell,  and  after  hearing  the 
crackling  noise  they  would  assume 
that  the  system  was  functioning 
properly.  If  this  method  of  testing 
is  used  some  time  or  other  the 
photoelectric  cell  may  be  dead,  and 
when  starting  the  projector  it  will 
be  found  that  no  sound  is  coming 
from  the  Movietone  unit. 

Most  tests  have  their  limitations. 
Projectionists  and  engineers  will  find 
that  interrupting  the  light  source 
entering  the  photoelectric  cell  is  the 
best  and  quickest  method  for  testing 
for  sound  with  Movietone.  The  im- 

portance of  making  tests  before 
the  show  starts  cannot  be  over- 
emphasized. 

Balancing   Projectors 

It  is  important,  however,  that  both 
projectors  be  balanced  equally  for 
sound  reproduction.  If  they  are  not, 
the  level  of  sound  will  be  disturbed 
when  changing  from  one  projector  to 
another.  To  meet  this  situation  with 
Movietone,  the  Western  Electric 
have  in  use,  with  their  sound  pro- 

jector system,  what  is  called  a  701-A 
apparatus  unit,  which  is  a  small  block 
in  the  case  supporting  the  49-A 
amplifier.  This  block  is  called  the 
attenuator.  It  has  a  series  of  re- 

sistances connected  in  the  shape  of  a 
T,  and  also  a  series  of  steps  with  a 
connecting  link  between  resistances, 
which  introduce  different  losses  in- 

creasing in  3  db  steps. 
The  top  part  of  the  attenuator  is 

used  for  the  purpose  of  balancing  the 
energy  level  of  both  projectors,  which 
has  nine  steps,  with  connecting  links. 
The  first  step  on  top  of  the  attenuator 
is  6  db  and  the  remainder  is  in  steps 
of  3  db  each. 

Photoelectric  cells  differ  in  energy 
output  and  therefore  it  is  necessary 
to  equally  balance  both  projectors  by 
changing  the  taps  on  the  attenuator. 
The  fader  steps  are  3  db  each. 
Usually  the  projectionist  can  tell  by 
the  setting  on  the  fader  how  much 
lower  or  higher  one  projector  is  than 
the  other  by  running  film  with  the 
same  sound  track  on  both  projectors, 
and  by  turning  the  fader  from  the 
red  to  the  white  projector  and  vice 
versa. 

One  of  the  best  methods  for  balanc- 
ing Movietone  projectors  is  to  use 

endless  loops,  which  can  be  very 
easily  threaded  and  removed.  When 
using  the  endless  loop  for  this  pur- 

pose, it  is  only  necessary  to  thread 
the  Movietone  mechanism.  It  will  be 
found  that  by  using  the  endless  loop 
for  this  purpose  checking  the  energy 
level  can  be  done  much  quicker  and 
more  satisfactorily. 

The  lower  part  of  the  attenuator 
is  used  for  providing  a  means  for 
balancing  disc  reproduction  as  com- 

pared to  the  film.  The  attenuator  is 
not  connected  in  the  disc  circuit.  It 

is  connected  in  film  pick-up  amplifier 
circuit  only.  Usually  the  film  repro- 

duction level  is  higher  than  the  disc. 
There  are  three  steps  on  the  lower 
part  of  the  film  attenuator  of  3  db 
each.  We  term  the  lower  part  of  this 
attenuator  as  the  machine  attenuator 
as  it  takes  care  of  balancing  the 
energy  level  between  the  disc  and 
film.  Each  individual  Western  Elec- 

tric sound  projector  has  its  own 
attenuator. 

Volume    Changes 

It  will  be  found  that  certain  places 
in  the  Western  Electric  System 
where    it    is    possible    to    change    the 

volume  that  changes  occur  in  steps  of 
3  db.  Some  engineers  claim  that  a 
change  of  3  db  in  volume  is  not  per- 

ceptible in  the  auditorium.  As  proof 
that  it  is,  increase  or  decrease  the 
fader  one  point,  which  has  15  steps 
of  3  db.  This  will  give  you  a  definite 
idea  how  much  volume  3  db  is. 

W.  E.  Fader 

The  Western  Electric  Fader  has 

given  us  very  little  trouble.  How- 
ever, one  of  the  things  which  has 

occurred  has  been  that  one-half  of 
the  fader  would  short  out,  leaving 
the  one  projector  without  means  of 
controlling  the  volume.  The  output 
from  each  projector  runs  to  the 
fader.  If  one  side  of  the  fader 
should  short  out,  it  is  possible  to 
change  the  output  over  to  the  other 
side  of  the  fader  and  run  both  pro- 

jector outputs  to  one  side  of  the  fader. 
If  this  expedient  hook-up  is  made, 
it  is  very  important  that  the  fader 
be  brought  to  zero  on  changeovers. 

Function   of   Fader 

The  Western  Electric  fader  plays 
three  important  parts.  First,  it  is 
used  for  making  changeovers  from 
one  projector  to  another.  As  you 
get  to  the  end  of  the  reel  the  fader 
is  brought  down  on  the  out-going 
projector,  which  diminishes  the  sound 
to  zero  and  the  sound  on  the  incom- 

ing projector  is  brought  up  to  the 
same  volume  level  as  the  outgoing 

projector.  If  the  fader  is  handled 
properly,  the  entire  operation  is  done 
so  quickly  that  it  is  not  perceptible 
in  the  auditorium. 

The  second  important  part  which 
the  fader  plays  is  controlling  the 
volume.  The  third  use  of  the  fader 
is    for    matching    impedances.      It   is 

W.  E.  Fader 
Terminal  blocks 
marked  A,  B,  C  are 

output  connections 
from  projectors;  D  is 

output  to  Screen  Am- 
plifier. If  one  side  of 

the  fader  should  short 

out,  leaving  one  pro- 
jector without  means 

of  controlling  the  vol- 
ume— the  outputs 

could  be  connected  to 

the  good  side  of  the 
fader,  and  this  one 
side  of  the  fader 
could  be  used  for 

both    projectors 
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Schematic  of  the 
Western  Electric 

42-A  amplifier.  This 
amplifier  is  A.  C. 
operated.  Great 
care  must  be  exer- 

cised to  prevent 
the  secondary  of 
the  T-4  transformer 
from  burning  out. 
Shorted  vacuum 
tubes  have  been 

responsible  for 
this    occurrence 

quite  evident  that  the  output  of  the 
49-A  amplifier  does  not  have  the  same 
impedance  as  the  input  of  the  41-A 
amplifier,  which  is  a  speech  amplifier. 
If  the  output  impedance  of  one 
amplifier  is  different  than  the  input 
impedance  of  the  preceding  amplifier, 
it  is  necessary  to  insert  some  form 
of  apparatus  or  series  of  resistances 
to  match  up  the  impedance.  The 
fader  plays  this  part. 

It  is  quite  true  that  in  any  elec- 
trical circuit,  the  most  efficient  trans- 

fer of  energy  between  two  pieces  of 
apparatus  gives  more  efficiency  if  the 
impedance  is  equal. 

Fader  Contacts 

Fader  contacts  must  be  inspected 
quite  frequently,  cleaned  with  car- 
bona,  polished  with  a  good  grade  of 
fine  paper  and  lubricated  very  slightly 
with  vaseline.  Dirty  fader  contacts 
are  very  noticeable  in  the  form  of 
popping  and  crackling  noises  when 
changeovers  are  made  or  when  in- 

creasing or  decreasing  the  volume. 

Exciting  Lamp 

The  current  operating  value  for 
exciting  lamps  is  3.9  amperes,  8  volts. 
I  have  found  many  ammeters  in 
series  with  the  exciting  lamp  circuit 
to  indicate  the  wrong  value,  and  the 
lamps  would  be  operating  above  their 
values,  which  would  shorten  the  life 
of  the  lamps  and  besides  the  volume 
level  of  the  two  projectors  would  be 
unbalanced.  It  is  extremely  impor- 

tant that  you  verify  the  reading  of 
the  ammeter  connected  in  the  ex- 

citing lamp   circuit   and  be   positively 
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sure  that  the  ammeter  is  registering 
correctly. 

Have  you  ever  sat  in  a  theatre 
watching  a  picture  and  listening  to 
the  sound,  and  when  a  change-over 
was  made,  the  sound  did  not  come 
through?  The  projectionist  would 
finally  wake  up  and  find  out  he  for- 

got something,  and  with  the  fader  on 
the  auditorium  level  point,  would 
then  close  the  circuit,  which  he  for- 

got and  a  loud  blasting  noise  would 
come  from  the  horns,  which  would 
make  patrons  rise  from  their  seats. 
This  has  happened  in  many  theatres. 

Careful   Check   Necessary 

It  is  imperative  to  check  every- 
thing there  is  to  be  checked  before 

starting  the  projector.  Be  positively 
sure  everything  is  0.  K. 

I  mentioned  during  one  of  the  last 
articles  that  the  switch  controlling 
the  exciting  lamp  circuit  and  photo- 

electric cell  amplifier  should  remain 
on  at  all  times  during  the  perform- 

ance, but  the  values  should  be  re- 
duced. Turning  on  and  off  this  switch 

causes  a  popping  noise,  which  is  very 
annoying,  and  besides  it  may  happen 
where  it  will  spoil  spoken  work  in 
the  reproduction.  The  sound  picture 
performance  must  run  smoothly  and 
without  extraneous  noises. 

Maintenance 

Common  sense  is  still  requisite 
for  the  installation,  operation  and 
maintenance  of  power  amplification 
systems.  In  addition  to  this,  the 
more  data  secured  and  time  spent  on 
study    of    the    particular    apparatus 

you  are  operating  will  assist  greatly 
in  making  quick  repairs  in  case  of  an 
interruption.  The  continuity  of  serv- 

ice on  sound  equipments  is  of  major 
importance.  You  cannot  always  rely 
on  the  service  engineer,  as  his  terri- 

tory covers  many  miles,  and  during 
the  time  when  he  is  many  miles  away 
from  your  theatre  something  might 
happen.  You  should  be  capable 
of  taking  care  of  any  trouble. 
Perfect  operation  must  be  the  goal 
of  all  sound  equipments.  The  sound 
installation  with  an  inoperative  power 
amplifier  is  embarrassing  to  you  as 
well  as  being  a  financial  loss  to  the 
theatre. 

Capacity 

Capacity  is  the  ability  or  power  of 
anything  to  receive  or  to  contain  elec- 

tricity. The  capacity  of  a  condenser 
or  other  device  is  the  amount  of 
electricity  or  the  electric  charge  that 
it  will  receive  and  hold.  The  unit  of 
measurement  for  capacity  is  the 
farad,  but  capacities  used  in  amplifier 
circuits  are  so  small  that  the  prac- 

tical unit  in  this  field  is  the  micro- 
farad which  is  one-millionth  of  a 

farad. 

A  condenser  which  will  receive  and 
hold  one  coulomb  of  electricity  when 
a  pressure  of  one  volt  is  applied  to 
its  terminals  has  a  capacity  of  one 
farad. 

41-  and  42-A  Amplifiers 

THE  42-A  W.  E.  amplifier  includes a  rectifier,  which  supplies  po- 
tential to  the  plate  circuits  of  the  41- 

A  and  42-A  amplifiers.  The  T-3 
transformer  on  the  42-A  amplifier 
supplies  filament  current  for  the  two 
205-D  amplifier  tubes  and  the  two 
205-D  rectifier  tubes.  The  T-3  trans- 

former very  seldom  gives  any  trou- 
ble. The  secondary  of  T-4  trans- 

former has  burned  out  on  a  few  oc- 
casions. This  transformer  supplies 

plate  potential  for  the  rectifier  tubes 
V-4  and  V-5,  which  is  a  full-wave 
rectifier.  If  the  secondary  of  T-4 
transformer  burns  out,  the  plate  po- 

tential for  the  41-A  and  42-A  ampli- 
fiers will  be  cut  off  immediately.  On 

many  occasions  theatres  have  closed 
down  and  have  refunded  admissions, 
because  they  could  not  secure  another 
transformer    or    another    amplifier. 

If  you  encounter  this  trouble,  the 
following  temporary  hook-up  can  be 
made,  which  will  supply  plate  poten- 

tial to  the  41-A  and  42-A  amplifiers 
and  you  can  continue  operation  of 
your  sound  equipment.  Secure  from 
the  nearest  radio  store  nine  45-volt 
dry  B  batteries.  Connect  these  bat- 

teries in  series  so  that  400  volts  may 
be  obtained. 

Disconnect  lead  No.  2  on  the  109-A 
retardation  coil.  This  temporarily 
disconnects  retardation  coil  No.  134-A 
and  also  filter  condensers,  CI,  C2, 
C3,  C4,  C5,  C6,  C7,  and  C8.  Con- 

nect the  400-volt  positive  lead  from 
dry  B  battery  circuit  to  terminal  No. 
2  on  retardation  coil  No.  109-A.  Con- 

nect the  negative  lead  of  the  400-volt 
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dry  B  battery  circuit  to  ground.    You 
may  now  continue  operation. 

Be  positively  sure  when  operating 
with  this  hook-up  that  the  amplifier 
starting  switch  is  turned  to  filament 

and  not  to  plate.  The  41-A  and  42-A 
amplifiers  are  now  receiving  plate 
potential.  It  should  be  noted  that  the 
L05-D  tubes  in  the  42-A  amplifier  are 
placed  in  a  horizontal  position.  When 
vacuum  tubes  get  old  and  their  fila- 

ments start  to  sag  it  is  best  to  discard 
them  in  a  short  time;  otherwise,  they 
are  liable  to  cause  an  internal  short 
circuit  in  the  tube,  which  will  burn 
out  the  secondary  of  one  of  the  power 
transformers. 

Condenser  Microphones 
I  have  been  asked  to  explain  the 

action  of  a  condenser -type  micro- 

phone. The  condenser-type  micro- 
phone converts  sound  into  electrical 

energy  with  practically  no  distortion 
or  accompanying  hissing  sounds  which 
are  characteristic  of  the  carbon-type. 
Probably  the  only  disadvantage  of  the 
condenser -type  is  that  more  stages  of 
amplification  are  required  to  reach  a 
satisfactory  so-called  noise  level  or 
volume  level. 

The  condenser  type  is  constructed 
with  a  tightly  stretched  thin  metal 
diaphragm  and  mounted  close  to  a 
heavy  metal  plate  which  serves  as  the 
second  plate  of  the  condenser.  The 
air  film  between  the  diaphragm  and 
the  metal  plate  is  the  dielectric,  and_ 
it  acts  to  dampen  the  vibrations  of  the 

diaphragm  so  that  the  diaphragm  will 
not  set  up  independent  vibrations  of 

its  own  and  actuate  certain  frequen- 
cies more  than  others.  A  battery  of 

a  few  hundred  volts  is  employed  to 

set  up  the  electrostatic  capacity  be- 
tween the  plates  and  the  feeble  volt- 

age changes  produced  by  the  con- 
denser when  its  changes  in  capacity 

are  delivered  as  a  fluctuating  voltage 
to  the  grid  of  the  first  stage  amplifier 
tube. 

A.  C.  Hum 

I  was  asked  the  question  just  re- 
cently— what  the  difference  was  be- 

tween A.  C.  filament  tube  and  direct 
current  vacuum  tube.  The  A.  C. 

tube  has  the  same  operating  charac- 
teristics as  corresponding  types  of 

direct  current  tubes  so  far  as  plate 

and  grid  circuits  are  concerned.  The 
tube  is  similar  in  appearance  and  in 

general  construction  to  direct  current 
tubes  designed  for  similar  purposes. 
The  sole  difference  is  in  the  filament. 
The  chief  problem  in  designing 

A.  C.  filament  tubes  is  to  reduce  the 
tendency  for  carrying  the  alternating 
current  hum  into  the  plate  and  grid 
circuits.  There  are  several  reasons 
for  this  hum.  First,  there  is  the 
rise  and  fall  of  temperature  as  the 
alternating  current  rises  from  zero 
to  maximum  and  then  falls  again. 
This  changes  the  rate  of  emission  of 
the  filament  at  twice  the  frequency 
of  the  heating  current. 

Second,  there  is  the  effect  of  the 
high  voltage   end  of  the  filament  on 

the  low  voltage  end  as  first  one  end 
is  at  a  positive  voltage  and  then  at  a 
negative  voltage  with  respect  to  the 
other.  Here  electron  flow  changes 
with  the  relative  voltages  of  different 
parts  of  the  filament  due  to  rise  and 
fall  of  current  through  the  filament 
just  as  there  is  radiation  from  any 
conductor  in  which  the  current  is 
changing. 

Filament   Proportions 

The  rise  and  fall  of  temperature 
is  minimized  by  making  the  filament 
of  such  proportions  and  of  such  ma- 

terial that  its  heat  changes  slowly. 
It  heats  slowly  and  because  of  a  low 
rate  of  heat  dissipation,  cools  slowly. 
This  calls  for  a  filament  of  large 
cross  section  and  a  material  furnish- 

ing a  plentiful  electron  emission  at 
low  temperatures.  Many  of  these 
filaments  are  of  the  oxide  coated  type 
for  the  latter  reason. 

The  effect  of  voltage  difference  in 
the  filament  is  minimized  by  keeping 
the  ends  well  separated  or  by  using  a 

long,  straight  filament  and  by  operat- 
ing it  at  voltages  low  enough  so  that 

the  difference  between  maximum  and 
zero  voltage  is  not  great.  In  still 
other  designs  the  radiation  problem 
is  handled  by  using  a  comparatively 
high  voltage  with  a  correspondingly 
low  current. 

Battery  Care 

When  a  battery  is  charging,  hydro- 
gen gas  is  liberated,  especially  at  the 

end  of  the  charge.  This  gas  fills  the 

space  in  the  cells  above  the  electro- 
lyte. It  is  highly  inflammable,  and 

if  ignited,  may  cause  considerable 
damage.  A  flashlight  or  an  electric 
lamp  on  an  extension  cord  should 
always  be  used  rather  than  to  take 
a  chance  with  a  match. 

Overheating  of  a  battery  may  be 

caused  by  too  heavy  a  rate  of  charg- 
ing, by  insufficient  electrolyte,  or  by 

internal  short  circuits  in  the  cells. 
The  plates  become  buckled  or  broken, 
and  this  may  in  turn  cause  the  in- 

sulators to  break,  permitting  adjacent 
plates  to  touch  each  other,  which  also 
causes  a  short  circuit.  Besides 
warping  the  plates,  overheating  may 
cause  the  material  on  the  plates  to 
shed  and  drop  away  from  the  grids. 
Furthermore,  overheating  causes  the 
electrolyte  to  get  hot,  which  results 
in  excessive  sulphation  of  plates  and 
also  causes  the  electrolyte  to  evapo- 

rate quickly,  resulting  in  a  low  level. 
Corrosion 

Corrosion,  which  collects  on  the 
battery  terminals,  especially  on  the 
positive  terminal,  destroys  within  a 
short  time  the  leads  connected  to  it. 
This  corrosion  copper  sulphate  is 
either  a  green-colored  paste  or  a 
chalky  substance.  To  prevent  corro- 

sion from  accumulating,  the  battery 
terminals  should  be  carefully  cleaned 
at  regular  intervals  with  a  solution 
of  ammonia  and  water,  or  a  solution 
of  ordinary  baking  soda  and  water  in 
the  proportion  of  one  tablespoonful 
of  soda  to  every  3  oz.  of  water.    After 

the  terminals  have  been  wiped  clean 
and  dry,  a  coating  of  vaseline  or 
ordinary  cup  grease  should  be  applied. 
This  coating  will  prevent  subsequent 
corrosion.  Do  not  apply  the  vaseline 
or  grease  to  the  terminals  while  the 
leads  are  disconnected,  for  after  re- 

placing them,  it  will  be  found  that 
the  grease  is  also  an  effective  in- 

sulator, which  prevents  a  good  elec- 
trical contact  of  the  wires  to  the  bat- 

tery terminals,  with  the  result  that 
no  current  can  be  obtained. 

Corroded  leads  on  storage  batteries 
generally  make  poor  contact,  forming 
a  high  resistance  joint,  which  may 
cause  crackling  noises  in  the  repro- 
duction. 

707-A  Drive 

Many  interruptions  have  occurred 
due  to  the  stripping  of  the  fiber  gear 
on  the  707-A  drive,  on  the  W.  E.  uni- 

versal base.  I  am  surprised  that  so 
many  projectionists  have  overlooked 
the  reason  for  stripping  this  gear. 
The  foot  brake  on  the  universal  base 
is  only  to  be  used  in  case  of  an 
extreme  emergency.  It  is  very  im- 

portant that  the  foot  brake  be  set  so 
that  it  will  stop  the  projector  mechan- 

ism gradually  instead  of  a  dead  quick 
stop. 

Stopping  the  projector  quickly  is 
the  direct  cause  for  so  many  fiber 
gears  stripping.  When  the  projec- 

tionist first  enters  the  projection 

room,  prior  to  starting  the  perform- 
ance, both  projectors  should  be  run 

for  a  short  time,  prior  to  being 
threaded.  They  should  be  run  slowly. 
This  will  give  the  bearings  a  chance 
to  loosen  up  and  run  free,  before 
giving  them  top  speed.  Always  use 
light  oil  in  projector  bearings. 
The  most  recent  W.  E.  power 

amplifiers  are  A.  C.  operated.  I  have 
answered  a  number  of  calls  in  regard 
to  the  short  life  of  power  amplifier 
and  rectifier  tubes.  In  order  to  obtain 
full  life  from  tubes  operating  on 
A.  C,  the  filament  terminal  voltage 
should  not  exceed  that  specified  by 
the  manufacturer.  In  appreciation 
of  the  fact  that  the  filaments  are 
often  overloaded  when  the  incoming 
voltages  from  the  A.  C.  lighting  mains 
rise  above  the  point  of  safety,  a 

means  must  be  provided  for  con- 
trolling the  input  voltage  to  the 

rectifying  transformer. 
It  is  necessary  to  check  the  incom- 

ing voltage  with  an  A.  C.  recording 
voltmeter.  If  the  voltage  is  far 
above  normal,  it  will  be  up  to  the 
local  power  company  to  correct  this 
condition,  by  installing  a  voltage 
regulator.  With  systems  using  the 
41-A,  42-A  and  43-A  amplifiers,  the 
plate  current  is  indicated  by  a  plate 
current  meter  on  the  42-A  and  43-A 
amplifiers.  The  plate  current  indi- 

cated value  should  stay  within  the 
red  limits  on  these  meters.  With  an 

increase  in  line  voltage,  these  indi- 
cated values  will  pass  the  red  mark 

on  the  plate  current  meter,  and  if 
this  increase  in  voltage  continues,  it 
is  liable  to  break  down  the  insulation 
on  one  of  the  condensers. 
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Recording  Technic  for  Sound  Pictures 

THE  technic  of  acoustic  c
ontrol 

is  based  on  letting  the  camera 
be  the  eye  and  the  microphone 

be  the  ear  of  an  imaginary  person 
viewing  the  scene.  It  might  be 
interesting,  therefore,  to  consider 
briefly  how  a  person  observes,  that  is, 
how  he  sees  and  hears  what  is  taking 
place  around  him.  When  a  person  is 
viewing  a  real  scene  in  real  life,  he  is 
viewing  it  with  lenses — that  is,  the 
eyes — and  the  pick-up  devices — that 
is,  the  ears,  which  are  in  a  fixed 
relationship,  one  to  the  other.  This 
observer  is  equipped  with  two  eyes 
and  two  ears.  The  two  eyes  enable 
him  to  appreciate  distance  or  depth 
with  much  more  facility  than  would 
be  possible  with  one  eye,  while  the 
two  ears  enable  him  to  appreciate 
direction  and  perhaps,  to  a  slight 

extent,  depth  where  sound  is  con- 
cerned. The  point  of  importance, 

however,  is  the  fact  that  the  eyes  and 
ears  maintain  a  fixed  relationship  to 
one  another. 

The  method  by  which  direction  is 
determined  with  either  one  or  two 

eyes  is  obvious  and  need  not  be  dis- 
cussed. The  factors  which  enter  into 

the  appreciation  of  depths  or  perspec- 
tive of  sound  are  the  ones  of  interest 

here. 

Relative   Loudness   Changes 

It  is  probable  that  the  most  impor- 
tant factor,  particularly  where 

monaural  hearing  is  concerned,  is  that 
which  deals  with  the  relative  change 
in  loudness  of  the  direct  and  reflected 

sound.  Since  the  intensity  of  the  re- 
flected sound  varies  relatively  little 

from  place  to  place  in  a  room,  while 
the  direct  sound  from  the  sources  to 
the  pickup  device  varies  quite  rapidly 
with  its  distance,  the  ratio  of  the  in- 

tensity of  the  direct  to  the  reflected 
sound  also  varies  considerably.  Hence, 
as  a  source  of  sound,  such  as  a  person 
speaking,  recedes  from  the  micro- 

phone the  loudness  of  the  voice  ap- 
pears to  decrease  slightly  while  the 

reverberation  appears  to  increase 
materially.  With  binaural  listening, 
this  is  unconsciously  interpreted  as 
distance.  It  has  been  found  that  this 
effect,  when  properly  controlled,  is 
also  interpreted  as  distance  with 
monaural  listening. 

In  the  case  of  the  talking  pictures, 
the  camera  has  only  one  eye,  or  lens, 
and  the  recording  system  has  only 
one  ear  or  pickup  device.  Conse- 

quently those  effects,  which  were 
brought  about  by  the  binocular  seeing 
and  by  binaural  hearing,  cannot  be 
made  use  of.  Long  experience  with 
the  photography  has  enabled  the 
cameraman  to  create  a  part  of  the 
depth  illusion  by  the  proper  choice  of 
the  focal  length  of  the  lens  used,  and 
by  the  proper  type  of  lighting. 

By  J.   P.   Maxfield 

Good  sound  reproduction  in  the 
theatre  is  possible  only  if  a  given 
print  has  been  given  the  benefit  of 
efficient  recording.  The  accompany- 

ing article  by  J.  P.  Maxfield,  a  con- 
tribution to  the  Technical  Digest  of 

the  Academy  of  M.  P.  Arts  and 
Sciences,  is  of  particular  interest  to 
projectionists,  as  it  sets  forth  some 
of  the  difficulties  to  be  overcome  be- 

fore a  good  recording  may  be  had. 
Mr.  Maxfield  is  particularly  qualified 
to  discuss  this  important  subject. 

His  recording  of  "Memories,"  sound 
film  short,  for  ivhich  only  a  single 
microphone  ivas  used  to  record  an 
orchestra  of  125  men,  is  considered 
to  be  one  of  the  finest  film  recordings 
ever  made. 

Fortunately,  for  the  acoustic  engi- 
neer, the  impression  of  depth  depends 

upon  factors  which  are  almost  as 
effective  with  binaural  listening: 
namely,  the  change  in  the  ratio  of 
the  direct  sound  to  the  reverberation 

present. 
The  Sense  of  Direction 

The  loss  of  direction,  brought 
about  by  the  use  of  one  ear  only, 
causes  some  rather  unexpected  re- 

sults. When  two  ears  are  used,  a 
person  has  the  ability  to  consciously 
pay  attention  to  sounds  coming  from 
a  given  direction,  to  the  partial  ex- 

clusion of  sounds  coming  from  other 
directions.  With  the  loss  of  sense 
of  direction,  which  accompanies  the 
use  of  the  monaural  hearing,  this 
conscious  discrimination  becomes 
much  more  difficult,  and  the  incidental 
noises  occurring  in  the  scene,  as  well 
as  any  reverberation  which  may  be 
present,  are  apparently  increased  to 
such  an  extent  that  they  unduly  in- 

trude themselves  on  the  hearer's 
notice.  It  is,  therefore,  necessary  to 
hold  the  reverberation,  including 
these  noises,  down  to  a  lower  loudness 
than  normal,  if  a  scene  recorded 
monaurally  is  to  satisfactorily  create 
the  illusion  of  reality,  when  listened 
to  binaurally. 

This  apparent  increase  in  rever- 
beration and  incidental  noises  may 

easily  be  heard,  by  completely  stop- 
ping up  one  ear  and  listening  with 

the  other  only.  It  is  easier  to  detect 
the  effect  in  a  room,  where  the  inci- 

dental noises  are  fairly  loud,  and 
where  the  amount  of  damping  is 
slightly  less  than  in  the  normal  living 
room. 

Microphone    Placement 

Since  it  is  possible  to  create  the 
illusion  of  depth  or  distance  in  both 

the  visual  and  audible  parts  of  the 
talking  picture,  it  is  necessary  that 
the  amount  by  which  the  voice  ap- 

pears to  move  forward  and  backward 
in  the  set,  should  correspond  with 
the  amount  the  image  appears  to 
move.  The  amount  by  which  the 
voice  appears  to  move  forward  and 
backward  in  the  set,  depends  upon 
the  amount  of  reverberation  present, 
and  upon  the  relative  distance  of  the 
microphone  from  the  foreground  and 
background  action.  In  general,  the 
more  reverberation  present,  or  the 
further  the  microphone  from  the 
source  of  sound,  the  greater  is  the 
apparent  distance  of  the  voice  from 
the  near  foreground.  It  has  also 
been  found  by  experience,  that  if  the 
conditions  have  been  made  correct  to 
obtain  this  illusion,  then  the  voice  or 
sound  aiso  appears  to  follow  the  pic- 

ture across  the  screen. 
There  is  one  important  difference 

between  the  imaginary  observer  in 
the  scene  and  the  taking  of  a  talking 
picture.  The  real  observer  maintains 
his  pickup  device,  namely  ears,  at  the 
same  distance  from  the  scene  as  his 
lenses,  that  is,  eyes.  This  is  not 
necessarily  the  case  with  the  talking 
pictures,  as  the  cameraman  may,  at 
will,  use  lenses  of  different  focal 
lengths,  whereas  the  observer  can- 

not change  the  focal  length  of  his 
eyes  beyond  that  amount  required  to 
accommodate  focus. 

The  use  of  long  focus  lenses  by  the 
cameraman  is  equivalent  to  a  means 
of  bringing  distant  action  into  the 
near  foreground.  When  such  action 
is  brought  into  the  near  foreground 
by  the  use  of  the  closeup,  it  is  also 
necessary  to  pull  the  sound  up,  so 
that  it  appears  to  be  coming  from 
a  similar  distance,  that  is  from  the 
image  on  the  screen. 

There  is  one  other  point  to  be  kept 
in  mind  regarding  the  analogy  be- 

tween the  imaginary  observer  and  the 
talking  picture  equipment.  If  a 
speaker  in  the  scene  walks  away 
from  the  imaginary  observer,  he 
walks  away  from  both  his  eyes  and 
his  ears.  It  is.  therefore,  necessary 
to  place  the  microphone  in  the  same 
approximate  direction  from  the  action 
as  the  camera,  in  order  that  the 
speaker  shall  approach  the  micro- 

phone when  approaching  the  camera 
and  vice  versa. 

Single  "Mike"  Preferable 
In  view  of  the  above,  it  cannot  be 

too  strongly  stressed  that  it  is  im- 
portant to  use  one  microphone  only 

for  a  given  camera  position. 
Naturally  if  the  camera  position 
changes  during  the  scene,  the  micro- 

phone position  should  change  accord- 
ingly, so  that  the  proper  relation  be- 
(Continued  on  page  39) 
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As  The  Editor  Sees  It 
M ^  The  Industry's  Wide  Film  Bill 

ANY  estimates  of  the  cost  to  the  industry 
of  changing  from  35  mm.  to  a  wider  standard 
film  have  been  made,  but  $25,000,000  represent 
the  consensus  of  opinion  on  the  subject  among 
film  company  executives.  While  there  is  no  means 
for  checking  the  accuracy  of  these  figures,  we 
may  be  sure  that  the  bill  in  any  final  reckoning 
will  be  at  least  that  much.  A  significant  feature 
of  this  advance  cost  analysis  is  the  fact  that 
slightly  more  than  two-thirds  of  this  sum  will  be 
charged  against  the  exhibition  end  of  the  busi- 

ness— against  the  theatres.  The  possibilities  of 
such  happy  days  must  be  especially  cheering  to 
the  equipment  people — yet  they  should  not  forget 
that  no  company  will  get  its  share  of  the  business 
unless  it  can  show  both  quality  and  price.  The 
contemplated  change  in  standards  really  is  a  chal- 

lenge to  the  equipment  men,  and  we  look  for  them 
to  outdo  themselves  in  improving  their  products. 

Thoughts  of  wide  film  lead  us  to  thoughts  of 
television — inevitably.  For  if  the  industry  is  to 
embrace  wide  film  as  the  next  logical  advance  be- 

yond sound  pictures,  should  not  preparations  be 
made  now  for  immediately  thereafter  making  an- 

other change  to  accommodate  television,  with  its 
promise  of  a  radically  new  technique?  We  think 
not.  For  it  is  one  sure  thing  that  the  industry 
will  not  now  spend  $25,000,000  for  a  change  in 
standards  if  it  is  to  be  faced  with  the  prospect  of 
a  far  greater  expenditure  after  only  a  few  years. 

To  us,  at  least,  the  answer  is  plain.  If  tele- 
vision is  lurking  "just  around  the  corner," — and 

we  are  assured  daily  that  it  is — then  we  may  be 
sure  that  wide  film  will  be  promptly  forgotten. 

In  fact,  the  motion  picture  industry's  estimation 
of  the  immediate  prospects  of  television  will  be 
shown  in  the  speed  with  which  it  moves  to  in- 

troduce wide  film. 

Dr.  Alexanderson's  recent  television  demonstra- 
tion at  Schenectady  was  very  impressive  as  an 

indication  of  the  progress  made  in  this  field,  but 
the  widespread  publicity  accorded  the  work,  plus 
a  great  deal  of  injudicious  comment  by  writers 
totally  unfamiliar  with  the  art,  made  the  test 
(which  is  just  what  the  work  involved),  appear 
as  either  a  re-invention  of  the  art  or  the  "last 
word"  on  the  subject. 
We  are  not  at  all  bearish  on  television.  On  the 

contrary,  we  are  more  than  pleased  to  record  its 
steady  progress.  But  when  a  wave  of  misguided 

publicity  lets  loose  a  torrent  of  "scare"  discus- 
sion within  the  industry,  we  feel  impelled  to  set 

down  our  honest  opinion  on  the  matter. 

T •I  The  30/A   Convention 

HE  International  Alliance  made  a  splendid 
showing  at  its  30th  Convention  just  ended  in  Los 
Angeles.  Particularly  gratifying  was  the  re- 

election of  William  F.  Canavan  as  President  of 

the  organization  for  another  two  years.  This  in 
itself  was  a  good  day's  work.  From  start  to 
finish  the  Convention  was  a  grand  and  glorious 
success — the  business  sessions,  the  sectional  meet- 

ings, and  the  entertainment  provided. 
We  can't  let  pass  the  opportunity  of  paying 

tribute  to  the  five  Los  Angeles  units  which  did 
the  work  that  made  the  Convention  the  great  suc- 

cess it  was — Local  Unions  33,  37, 150,  683  and  659. 
From  start  to  finish,  from  putting  on  "The  Big- 

gest Show  on  Earth"  right  down  to  providing 
those  little  personal  conveniences  for  the  dele- 

gates, these  five  Local  Unions  did  yeoman  deeds. 
Every  member  of  the  I.  A.  is  indebted  to  these 
men  for  their  work. 

T ^  Print  Condition 

HE  film  industry  has  many  pressing  prob- 
lems not  the  least  important  of  which  is  that  of 

bad  film  conditions.  The  while  a  constant  buz- 
zing is  going  on  about  sound  pictures,  color,  tele- 

vision, mergers,  etc.,  not  a  word  is  uttered  about 

one  of  the  industry's  most  pressing  problems,  the 
solution  of  which  would  save  thousands  of  dol- 

lars for  producers  and  as  many  more  thousands 

for  exhibitors  within  a  year's  time. 
Films  continue  to  be  shipped  out  on  single  reels, 

despite  the  proven  fallacy  of  such  a  procedure; 
cue  sheets  are  very  often  omitted,  thus  extending 
an  invitation  to  the  projectionist  to  cue  his  film 
as  he  sees  fit;  the  inspection  accorded  film  in  the 
exchanges  is  perfunctory  at  best,  and  many  other 
details  in  care  and  handling  are  overlooked — all 
because  the  problem  has  never  been  properly  pre- 

sented to  those  who  best  are  in  positions  to  do 
something  about  the  matter. 

Visit  any  projection  room  selected  at  random 
from  a  group  of  theatres  other  than  the  so-called 
de-luxe  houses,  and  what  does  one  find?  The 
answer  is  that  one  finds  film  in  such  poor  condi- 

tion that  it  is  a  wonder  how  it  even  is  run  through 
the  projector,  much  less  give  satisfactory  results 
to  sound  and  scene.  But  one  will  rarely,  if  ever, 
find  such  conditions  prevailing  in  the  projection 
rooms  of  the  "de-luxe"  theatres.  Not  at  all.  And 
why?  Just  because  the  "de-luxe"  theatres  have 
found  from  expensive  experience  that  the  best 
insurance  of  a  good  show  is  perfect  prints.  If 
sauce  is  good  for  the  goose,  why  not  for  the 

gander  ? Such  conditions  are  shocking — particularly  in 
an  industry  which  prides  itself  on  getting  things 
done  in  businesslike  fashion.  Projectionists  are 
partly  to  blame  for  this  evil,  but  they  certainly 
have  lots  of  company  in  this  respect. 

Let  the  producers  demonstrate  that  they  can 
and  will  supply  good  prints,  properly  cued,  to  all 
theatres ;  then  institute  an  assessment  against  the 
theatre  from  which  mutilated  prints  are  returned. 
Then,  let  the  chips  fly  where  they  will.  This  prob- 

lem demands  immediate  attention,  and  apparently 
only  a  drastic  remedy  will  admit  of  correction. 
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Above:    New    type    Visi- 
tron  cell.  At  left:  Fig.  1. 

G-M's  New  Type  Photo-Electric  Cells 
FROM  the  time  that  sound-on-film 

was  introduced  to  the  American 

theatre  field,  it  has  been  generally 
realized  that  quality  in  photoelectric 
cells  is  of  the  greatest  importance  for 
good  sound  reproduction  and  con- 

tinuity of  service.  To  those  engi- 
neers who  have  been  responsible  for 

the  design  and  servicing  of  such 
equipment  it  has  also  been  apparent 
that  the  cell — being  the  heart  of  the 
entire  apparatus  from  which  the  un- 
distorted  electrical  signal  must  origi- 

nate— has  not  been  as  dependable  nor 
as  free  from  service  difficulties  as 
could  be  desired.  In  fact,  it  has  been 
the  opinion  of  many  that,  of  all  the 
large  number  of  coordinated  parts 
which  make  up  the  sound-on-film 
projector,  the  photo-electric  cell  has 
been  one,  at  least,  of  the  weakest  links 
in  the  chain. 

Since  1925  continuous  and  uninter- 
rupted effort  has  been  made  to  im- 

prove upon  existing  types  of  photo- 
electric cells.  Today  the  new  Visi- 

trons,  types  A  and  AV,  represent  the 
culmination  of  much  of  this  research 
and  manufacturing  experience. 

Gas-Filled  vs.  Vacuum   Cells 

Electrically,  Type  A  and  Type  AV 
cells  have  considerably  greater  cur- 

rent output  and  lower  operating  volt- 
age than  previous  types  of  alkali 

metal  photo-electric  cells.  Character- 
istic curves  of  the  gas-filled  (Type  A), 

and  vacuum  (Type  AV),  cells  are 
shown  in  Figures  1  and  2.  The  gas- 
filled  type  has  from  four  to  five  times 
the  sensitivity  possessed  by  the 
vacuum  cells,  but  requires  more 
critical  adjustment  of  operating  volt- 

age. Gas-filled  cells  are  generally 
used  for  sound  projection  work;  while 
vacuum     cells     are     often     used    for 

quantitive  measurement  and  relay 

purposes. In  sound  motion  picture  work,  it  is 
customary  to  use  a  preliminary  or 
"head"  amplifier  of  the  type  shown  in 
Figure  3.  The  output  of  this  ampli- 

fier may  be  attenuated  through  the 
fader  and  then  connected  to  the  power 
amplifier  of  three  or  more  stages 
terminating  in  the  power  tubes  and 
theatre  speakers.  In  designing  such 
amplifiers  it  is  desirable  to  provide 
sufficient  voltage  gain  that  the  photo- 

electric cell  may  be  operated  at  an 
output  level  below  its  maximum 
capacity. 
When  two  sound  projectors  and  two 

preliminary  amplifiers  are  to  be  used 
with  one  fader  and  one  power  ampli- 

fier, it  is  customary  to  match  the  out- 

put of  the  cell  in  each  projector  to 
give  the  same  output  to  the  fader. 

The  recommended  method  in  the 
case  of  the  Type  A  cells  is  to  adjust 
the  cell  voltage  by  means  of  a  poten- 

tiometer. In  all  cases  the  cell  voltage 
should  be  made  as  low  as  possible  to 
obtain  the  most  satisfactory  results 
and  the  maximum  cell  life. 

Replacement  Requisites 

To  replace  older  types  of  cells  in 
standard  equipment  with  the  new 
Type  A  cells  it  is  generally  only 
necessary  to  make  the  voltage  adjust- 

ment mentioned  above.  In  many  in- 
stallations a  cell  voltage  potentiom- 

eter is  not  provided,  in  which  case 
the  voltage  can  be  varied  only  by 

shifting  the  wires  on  the  "B"  battery 
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Fig.  1.     Preliminary  or  "head"  amplifier 

taps.  If  small  changes  in  voltage  can- 
not be  obtained  in  this  way,  it  is  ad- 

visable to  procure  a  high  resistance 
wire-wound  potentiometer  to  connect 
between  the  45-  and  90-volt  taps  on 
the  battery. 

In  making  the  adustment  the  volt- 
age should  be  set  at  a  low  value  and 

gradually  increased  until  the  normal 
input  to  the  amplifier  is  obtained.    If 

the  high  voltage  applied  to  any  gas- 
filled  cell  is  raised  to  too  high  a  value, 
its  sensitive  surface  may  be  damaged. 
It  is  therefore  advisable  whenever  in- 

stalling a  new  photo-electric  cell  to 
start  with  a  low  voltage  and  increase 
it  in  small  steps. 

In  general,  the  voltage  required  for 
the  proper  operation  of  the  Type  A 
Visitrons  is  not  more  than  90  volts. 

The  Multicolor  Process 

By  W.  T.  Crespinel* 
A  SIMPLE  method  is  utilized  by 

the  Multicolor  process  in  ob- 
taining results.  Ordinarily,  to  pro- 

duce a  color  value  negative,  compli- 
cated cameras  using  prisms  and  color 

niters  have  been  employed.  While  not 
belittling  these  early  attempts  at 
photographing  in  color,  they  neces- 

sarily are  a  hindrance  rather  than  an 

asset,  particularly  when  photograph- 
ing with  electric  lights. 

Prisms  and  color  niters,  especially 
color  niters,  absorb  a  terrific  amount 
of  the  light  on  a  set.  Consequently 
the  absorption  of  light  must  be  made 
up  by  an  additional  amount  of  light, 
which  is  not  only  uncomfortable  to 
the  actor,  but  has  sometimes  proved 
to  be  quite  an  injury. 

No  Prisms  or  Filters 

By  the  Multicolor  process  an  ordi- 
nary, standard,  motion  picture  camera 

is  used,  without  the  use  of  prisms  or 
color  niters.  Two  films  are  run 
through  the  camera  at  normal  speed, 
with  their  emulsions  adjacent  to  each 
other,  the  front  film  photographing 
the  colors  of  the  blue-green  end  of  the 
spectrum  and  the  rear  film  recording 
the  complementary  colors.  Conse- 

quently normal  lighting,  as  used  for 
black  and  white  photography,  is  all 
that  is  necessary  when  photographing 
with  Multicolor. 
The  method  of  obtaining  color 

values  is  briefly  as  follows:  Let  us 
presume  we  are  photographing  a  red 
rose  with  green  leaves.  The  front 
negative,  which  is  sensitive  to  the 
blue-green  end  of  the  spectrum, 
would  only  record  the  leaves  of  the 
flower,   and  since  it  is  insensitive  to 

*  Multicolor  Films,  Inc. 

red,  the  rose  would  not'  be  recorded 
on  this  front  negative.  The  rear 
negative  would  photograph  or  record 
only  the  rose  itself,  consequently, 
when  the  negative  was  developed,  one 
negative  would  show  a  record  of  the 
leaves  and  stem,  and  the  second  nega- 

tive a  record  of  the  rose. 

Developing  Process 

Multicolor  employs  Eastman  posi- 
tive film,  in  which  the  emulsion  is 

coated  on  both  sides  of  a  transparent 
base.  The  respective  negatives  are 
printed  onto  this  positive  film — one 
negative  on  one  side  and  the  second 
negative  on  the  opposite  side.  The 
emulsion  of  this  film  carries  a  re- 
tardant  dye  which  prevents  the 
images,  during  the  printing  period, 
from  penetrating  to  the  opposite  side 
of  the  film.  The  negatives  are  printed 
and  then  developed. 

Consequently  we  now  have  on  one 
side  of  the  double-coated  film,  a  posi- 

tive image  of  the  rose,  and  on  the  op- 
posite side,  a  positive  image  of  the 

leaves,  so  when  looking  through  the 
film  at  some  lighted  object,  we  have 
a  composite  picture  of  the  original 
object  photographed,  but  in  mono- 

chrome values.  If  the  positive  film 
did  not  have  a  retardant  dye,  in 
printing,  the  image  of  the  rose  would 
penetrate  through  to  the  second 
emulsion.  Likewise,  the  image  of  the 
leaves  would  penetrate  through  to  the 
opposite  emulsion  and  degraded  color 
values  would  result. 

Coloring  the  Film 

The  film,  as  already  explained,  is 
developed  and  is  ready  for  coloring. 
It    is    now   placed    onto    the    coloring 

units  whereby  a  green  color  is  ap- 
plied to  the  side  carrying  the  images 

of  the  leaves,  and  when  the  film  has 
passed  through  this  solution,  the  rose 
is  still  black  and  white,  but  the 
leaves  are  green.  This  image  is  then 
fixed  to  prevent  further  colorization 
by  subsequent  coloring  baths. 

Final  Operation 
The  film  then  travels  to  the  red 

coloring  solution  which  does  not 
affect  the  already  colored  green 
leaves,  but  does  transpose  the  black 
and  white  image  of  the  rose  into  its 
correct  shade  of  red.  The  second 
image  is  then  fixed  and  the  operation 
of  producing  a  colored  positive  is 
complete. 

A  sound  track  can  be  printed  onto 
the  film  and  colored  with  either  of  the 
basic  colors  and  it  will  record  sound 
in  the  theater  with  the  same  clarity 

as  ordinary  black  and  white  film  en- 
abling an  analysis  of  motion  and 

miniatures  with  ease. 

Questions    and    Answers 
— Manager  Style 

A  questionnaire  devised  by  the  man- 
ager of  a  Fox  West  Coast  Theatre  has 

been  answered  in  a  manner  which, 
while  very  unsatisfactory  from  a 
technical  point  of  view,  probably  ap- 

peals to  that  sense  of  humor  which 
is  found  in  many  people  engaged  in 
show  business — particularly  in  the- 

atre managers.  The  answers,  inci- 
dentally, are  said  to  have  been  made 

by  a  projectionist,  but  whether  this  is 
true  cannot  be  ascertained  at  the 
moment.  In  any  case,  it  looks  very 
much  like  another  one  of  those  loads 
we  projectionists  have  to  bear.  The 
truth  probably  is  that  the  answers 
were  made  by  a  manager.    Witness : 

What  is  a  "B"  Amplifier? 
A.  One  the  exhibitor  gets  stung  on. 

What  is  a  "Fader"? A.  The  Head  Man  in  a  crap  game. 

What  is  "Service"? A.  A  guy  that  writes  poems  about 
Alaska. 

What  is  a  "Lower  Magazine"? A.  Whiz-Bang. 

What  is  an  "Ohm"? A.  A  'ome  is  an  English  'ouse. 
What  is  "Resistance"?  Give  an 

Example. 
A.  When  a  boy  wants  to  kiss  his 

sweetie  and  she  won't  let  him.  That's 
Resistance. 

What  is  a  "Charger"? A.  A  Big  White  Horse. 

What  is  "Speed  Control"? A.  A  Motor  Cop. 

"Out  of  synchronism"?  Give  an 
Example. 

A.  My  bills  amount  to  sixty  dollars 
and  my  pay  check  is  for  only  fifty. 

What  is  meant  by  "Non-Sync"? A.  An  operating  room  without  a 
wash  bowl. 
What  do  you  think  of  the  Talkies 

for  your  patrons? 
A.  Great.  They  used  to  take  a  nap. 

Now  they  get  a  Sound  Sleep. 
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Getting  Something  Out  of  Nothing 

WHEN  the  front  page  of  a 
 San 

Francisco  newspaper  is  read 
in  New  York  State  a  few 

hours  (elapsed  time)  after  it  is 
printed;  when  a  popular  lecturer 
makes  a  ray  of  light  produce  music 
and  transmit  his  voice  across  the 
room;  when  Australia  chats  with 
America,  and  engineers  talk  of 

"bringing  waterpower  from  Pacific 
slopes  to  within  reach  of  industrial 
markets  in  the  northeast — even  the 
sophisticated  denizen  of  this  ultra- 

modern world  begins  to  inquire 
"Wherefore?"  And  the  answer  he 
gets  has  more  than  a  touch  of  the 

mysterious,  for  they  tell  him,  "It's 
the  vacuum — it's  all  in  the  vacuum!" 

In  the  vacuum!  But  can  there  be 

anything  whatever  in  a  vacuum — de- 
fined as  mere  empty  space,  devoid 

even  of  air?  Tremendously  and  em- 
phatically, yes!  Truth,  in  the 

twentieth  century,  is  more  than  ever 
stranger  than  fiction,  for  this  is 
truth;  and  the  man  who  first  uttered 

the  paradoxical  statement,  "The 
vacuum — there's  something  in  it" — ■ 
Dr.  Willis  R.  Whitney,  director  of 
the  research  laboratory  of  the 
General  Electric  Company — conducts 
an  institution  which  is  engaged  in 
nothing  else  than  making  truth 
stranger  than  fiction. 

Utilizing  Vacua 

Little  unobstructive  glass  tubes  each 
enclosing  one  of  these  curious  areas  of 

"nothing-something"  enabled  a  whole 
newspaper  page  to  be  reproduced 
within  three  hours  clear  across  the 
continent  and  allowed  Admiral  Byrd 
in  New  Zealand  to  converse  with  his 

friends  in  this  country,  "face  to  face" 
nine  thousand  miles  apart.  Similar 
vacuum  devices  measure  the  heat  and 
light  of  far  distant  stars;  sort,  grade 
and  count  quantities  of  small  articles; 
safeguard  premises  from  burglary 
and  fire;  turn  on  lights  when  dark- 

ness approaches;  operate  train  sig- 
nals, control  electric  motors,  actuate 

compasses    for    ships    and    airplanes. 

*  General    Electric    Co. 

By  John  W.   Hammond* 
Man  has  succeeded  in  utilizing  the 
vacuum  for  transmitting  entertain- 

ment programs  great  distances 
through  space  without  connecting 
wires,  for  sending  his  messages  to 
inaccessible  or  isolated  spots,  for 
aiding  materially  in  alleviating  his 
physical  ailments.  Every  time  he 
even  switches  on  electric  lights  in  his 
home  he  relies  implicitly  upon  vacua, 
and  millions  of  cubic  feet  of  such 

light-giving  "emptiness"  are  in 
nightly  use  throughout  the  world. 

It  has  grown  trite  to  allude  to 
"scientific  wizards."  Yet  the  more 
trite  it  becomes,  the  more  wizardry 
they  perform.  Getting  something  out 
of  nothing — or  practically  nothing — 
is  one  of  their  concrete  achievements 
today,  for  already  they  have  obtained 
more  wonders  from  the  vacuum  than 
a  stage  magician  could  extract  from 
a  silk  hat. 

The  very  nature  of  a  vacuum  gives 
it  a  tremendous  aspect.  Few  persons 
outside  the  scientific  world  can  readily 
conceive  of  a  space  entirely  empty  of 
matter,  even  of  the  gaseous  substance 
termed  the  air.  Hence,  when  the 

earliest  scientific  "magicians"  began 
doing  tricks  with  vacua  they  utterly 
astonished  the  laity.  The  classic  ex- 

periment of  Otto  von  Guericke  with 
the  two  hemispheres  was  a  long- 
remembered  case  in  point. 

Von  Guericke's  Experiments 
Von  Guericke,  burgomaster  of 

Magdeburg,  was  a  pioneer  in  elec- 
trical science.  His  accomplishments 

included  the  invention  of  an  air-pump 
with  which  he  obtained  a  partial 
vacuum — not  a  high  vacuum,  such  as 
is  common  today,  but  still  one  in 
which  the  air  content  was  pretty  thin. 
One  day  in  1654  he  called  by  appoint- 

ment on  Emperor  Ferdinand  Ill- 
accompanied  by  two  teams  of  eight 
horses  each,  with  their  drivers  and 
various  queer  paraphernalia.  He 
showed  the  emperor  two  copper  bowls 
which,  when  placed  together,  formed 
a  hollow  sphere.  Between  them  von 
Guericke  inserted  a  ring  of  leather 
soaked    in    wax    and    oil,    making    an 

air-tight  joint,  but  there  was  no 
mechanical  connection  whatever. 
With  his  air-pump  he  drew  off  a 
great  deal  of  the  air  from  the  sphere 
through  a  hole  which  was  closed  by 
a  tap. 

The  teams  of  horses  were  then 
brought  up,  one  being  hitched  to  each 
of  the  copper  bowls,  or  hemispheres. 
At  the  signal  to  go  the  sixteen  horses 
pulled  and  strained,  but  their  utmost 
exertions  could  not  drag  the  hemi- 

spheres apart.  The  emperor,  amazed, 
found  it  impossible  to  believe  that  the 
bowls  were  locked  together  merely  by 
the  difference  in  air  pressure  between 
the  atmospheric  density  outside  and 
the  partial  vacuum  within. 

This  was  the  vacuum  doing  tricks. 
The  vacuum  universally  at  work  did 
not  come  until  two  centuries  later, 

and  Edison  was  the  scientific  "magi- 
cian" of  this  later  affair.  By  that 

time  men  knew  much  more  about 

electricity;  and  there  is  a  close  work- 
ing relation  between  electricity  and 

the  vacuum.  Edison  hit  on  a  rela- 
tively minor  aspect  of  it  when  he 

placed  a  hair-like  carbon  filament 
within  a  vacuum  and  then  connected 
the   filament  to   an   electrical  circuit. 

The  resistance  of  the  filament  to 

the  passage  of  the  electric  current 
made  it  glow  with  incandescent  light, 
while  the  vacuum  prevented  it  from 
burning  up — and  lo !  the  incandescent 
electric  lamp  was  born,  essentially  a 
vacuum  device. 

"Tons   of   Vacua" 
Had  Sir  Walter  Scott  seen  this  he 

might  have  paraphrased  his  own  in- 
credulous comment  on  the  experi- 

ments of  William  Murdock,  the 
pioneer  of  gas  lighting.  When  he 

heard  of  Murdock's  work  he  ex- 
claimed :  "There  is  a  mad  man  who 

proposes  to  light  London  with — -what 
do  you  think? — smoke!"  If  he  had 
known  of  Edison's  lamp  he  would 
probably   have   scoffed:      "There   is   a 

■ 

Various  types  of  vacuum  tubes  developed  by  General  Electric 
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mad  man  who  expects  to  illuminate 
the  world  with — what  do  you  sup- 

pose?— nothing!      A  vacuum!" 
As  it  was,  Edison's  idea  of  an  elec- 

tric lamp  was  considerably  ridiculed 
at  the  time.  Among  other  criticisms, 
doubts  were  heard  of  the  possibility 
of  producing  with  facility  such  a  high 
vacuum  as  was  necessary.  Sir 

William  Crookes,  the  English  scien- 
tist, who  was  then  studying  the  sub- 
ject, was  asked  if  vacua  as  high  as 

Edison  required  could  be  created  in 
quantity.  He  replied,  promptly  and 
succinctly,  "Why,  such  vacua  can  be 
produced  by  the  ton!"  And  so  they 
have  been,  ever  since. 

Edison,  as  fate  would  have  it,  did 
more  than  construct  a  practical  and 
popular  electric  lamp  depending  on  a 
vacuum.  He  was  the  first  to  observe 

a  peculiar  electric  current  originat- 
ing with  the  hot  filament  inside  the 

vacuum  and  known  at  the  time  as 
the  Edison  Effect.  It  was  thirty 
years  before  scientists,  working 

principally  with  Crookes'  tubes,  fully understood  what  this  meant — that  a 
hot  filament  in  a  vacuum  gives  off  a 
stream  of  electrons  (an  electric  cur- 

rent, but  not  usually  a  powerful  one), 
capable  of  being  manipulated  in  many 
remarkable  ways  and  behaving 
variously  in  vacua  of  varying  degrees. 

Other    Contribu:ions 

In  the  successive  brilliant  dis- 
coveries that  occurred  in  this  great 

field,  Millikan,  J.  J.  Thomson,  Flem- 
ing, DeForest,  Langmuir — all  of  them 

laboratory  experimenters  of  the  great 
line — participated.  This  work  cul- 

minated at  length  in  the  modern 
vacuum  tube  with  its  boundless  pos- 

sibilities, already  numerous  and  by 
no  means  even  approaching  finality. 
Radio  broadcasting,  one  of  the  most 
spectacular  and  best  understood  of 
modern  feats  with  vacua,  was  one  of 
the  earliest,  following  that  of  radio 
telegraphy. 

Great  numbers  of  these  modern 
tubes  are  now  in  world-wide  use, 
each  with  its  vacuum,  and  each 
vacuum  more  nearly  perfect  than 
ever  before  produced  by  man.  So 
completely  are  these  tubes  and  bulbs 
"exhausted"  (that  is,  evacuated  of 
air)  that  out  of  every  seven  hundred 
million  molecules  originally  in  each 
tube  only  one  remains!  Yet  in  every 
cubic  inch  of  space  in  each  tube  there 
are  still  to  be  found,  after  the  pumps 
have  done  their  best,  more  molecules 
of  air  than  there  are  people  in  the 
world.  Thus  it  is  far  from  utterly 

empty  space,  although  a  living  crea- 
ture in  such  an  enclosure  would  in- 

stantly suffocate,  if  he  did  not  literally 
explode  before  he  had  time  to 
smother. 

This  is  quite  sufficiently  a  condition 
of  "empty"  space,  and  innumerable 
such  spaces  are  now  m  constant  use- 

ful service  in  the  every-day  world. 
During  the  fall  of  1929  General 
Electric  manufactured  its  one  hun- 

dred millionth  vacuum  tube.  It  is 

roughly    estimated    that    about    250,- 

000,000  tubes  have  been  produced  by 
all  manufacturers  since  vacuum 
tubes  first  made  their  appearance, 
around  1915.  If  all  these  tubes  are 
still  in  service  they  represent  in  the 
aggregate  a  million  and  a  quarter 
barrels  of  vacua. 

They  comprise  a  diverse  and  ex- 
traordinary scientific  family,  these 

vacuum  tubes.  The  first  of  them  was 

the  well-known  pliotron  of  Langmuir., 
The  most  recent,  the  thyratron,  just 
developed  by  Dr.  A.  W.  Hull  in  the 
General  Electric  laboratory  where 
truth  is  made  stranger  than  fiction, 
is  capable  of  greatly  simplifying 
electric  power  transmission  and  solv- 

ing some  of  America's  economic 
problems  of  power  supply.  Thus  out 
of  the  vacuum — out  of  practically 
empty  space — the  scientific  wizards  of 
today  have  already  brought  whole  in- 

dustries, wealth,  prosperity,  advance- 
ment, perhaps  a  new  phase  of  civili- 

zation! 
Obviously,  then,  the  present  electric 

age,   so-called,  is  unfolding  in  really 

astounding  fashion.  More  and  more 
the  scientist  is  thinking  of  elec- 

tricity— the  invisible  inconceivable 
tiny  electron — as  the  warp  and  woof 
of  the  physical  universe.  If  this  be 
so,  the  electrical  age  not  only  has 
come  to  stay  but  it  may  in  time  re- 

veal its  successive  distinctive  epochs, 
like  the  geological  eras  in  the  age 
of  the  earth.  The  world  has  already 

passed  through  the  magnetic-elec- 
trical epoch;  now  it  is  entering  upon 

the  vacuum-electrical.  Perhaps  this 
will  be  followed  by  the  atomic  elec- 

trical, and  that  in  turn  by  the  cosmic- 
electrical,  in  which  tremendous  undis- 

covered forces  of  outer  space  will 
become  servants  of  dominant  man.  In 
that  epoch  a  literal  tour  of  the  solar 
system  may  have  been  practically 
achieved,  and  the  world  will  have 
daily  despatched  its  interplanetary 
Lindbergh — a  good-will  ambassador 
to  the  stars. 

Fantastic?  Ah,  but  "truth  is 
stranger  than  fiction" — and  stranger 
than  ever  as  the  years  pass. 

Rehearsals  Necessary,  Says  Executive 

REHEARSALS  are  a  very  impor- tant feature  of  good  sound  re- 
production, according  to  Sidney  Abel, 

general  sales  manager  of  RCA  Photo- 
phone,  Inc.  Mr.  Abel  contends  that 
theatre  managers  should  become 
"sound-minded"  and  should  give  the 
projectionist  every  cooperation  so 
that  he  may  get  the  most  out  of  a 
sound  picture  program.  One  of  the 
most  important  steps  in  this  coopera- 

tive enterprise  on  the  part  of  manager 
and  projectionist,  stated  Mr.  Abel, 
is  the  maintenance  of  a  regular  re- 

hearsal schedule  on  all  sound  subjects. 

"It  is  becoming  increasingly  impor- 
tant for  the  exhibitor  to  provide  his 

audiences  not  only  with  the  type  of 
pictures  that  entertain  them  but  also 

with  quality  sound  reproduction," 
said  Mr.  Abel.  "Indifferent  repro- 

duction drives  patronage  away  more 
quickly  than  perhaps  any  other  factor. 
"How  then  is  the  exhibitor  to  pro- 

ceed in  order  to  obtain  ideal  per- 
formances? Of  course,  he  must  first 

provide  himself  with  good  repro- 
ducing equipment.  Acoustical  treat- 

ment should  be  installed,  if  necessary. 

Aid  for  Projectionist 

"Projectionists  must  be  given  every 
assistance.  It  should  be  remembered 
that  they  are  most  important  to  the 
success  of  the  show.  Assistance  and 
cooperation  between  management  and 
projectionist  is  most  essential. 

"In  my  opinion,  one  most  important 
factor  only  too  often  overlooked  is 
that  of  rehearsal.  The  advisibility 
of  rehearsing  each  show  cannot  be 
over  emphasized.  More  now  than 
ever  before  the  projectionist  is  a  very 
busy  man.  He  must,  in  addition  to 
running  the  show,  check  his  entire 
equipment    frequently.       Arc    lamps, 

projectors,  sound  heads,  turntables, 
amplifier  equipment,  and  auxiliary  de- 

vices such  as  batteries,  charging 

equipment,  etc.,  must  receive  atten- 
tion. Film  must  be  rewound  and  in- 

spected after  each  run. 
"The  projectionist  certainly  is  not 

in  a  position  to  accurately  judge  the 
volume  of  sound  in  the  auditorium. 

Rehearsals  enable  the  theatre  man- 
ager to  determine  the  proper  volume 

levels  for  each  subject  and  even  for 
each  scene,  as  is  sometimes  necessary. 
Scientific  tests  have  shown  that 
definite  fatigue  is  suffered  by  those 
listening  to  sound  that  is  either  too 
soft  or  too  loud.  To  obtain  the  de- 

sired effect  it  is  necessary  to  maintain 
volume  at  a  normal  level. 

"In  this  case  'normal'  denotes  that 
particular  level  which  sounds  most 
natural  for  each  subject.  A  close-up 
should  be  somewhat  louder  than  a 

long-shot,  etc.  Too  frequently  in 
theatres  the  shouts  of  a  mob  or  the 
roar  of  a  cannon  are  barely  audible, 
while  the  voice  of  a  little  girl  booms 

forth  with  terrific  intensity.  Condi- 
tions like  these  cause  much  unfavor- 
able comment,  and  the  impression 

given  is  that  the  management  is  slip- 
shod and  the  projectionist  delinquent 

in  his  duties. 
"Rehearsals  enable  the  projectionist 

to  properly  set  their  cues.  In  many 
cases  changeovers  must  be  made  pre- 

cisely to  avoid  cutting  part  of  the 

dialogue.  Inspection  by  prior  screen- 
ing is  a  far  better  way  to  do  business 

than  to  trust  to  luck  that  the  print 
and  sound  track  will  be  in  good  con- 

dition. 
"Rehearsals  may  be  a  bit  more  of 

an  expense,  but  to  my  mind  they  con- 
stitute the  best  insurance  of  a  satisfied 

audience." 
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Some  Common  Causes  of  Trouble 
RCA  Photophone  Equipment 

THE  following  will  give  the 
reader  a  brief  description  of  the 

more  common  troubles  which  might 

occur  in  RCA  Photophone  "SPU" 
equipments  with  their  causes  and 
remedies. 

No  Sound  with  Discs 

No  sound  when  using  discs  may  be 
due  to  one  or  more  of  the  following: 

(a)  Switches  and  rheostats  set  incor- 
rectly on  the  amplifier  panel. 

(b)  Film-disc  switch  set  in  the 
wrong  position. 

(c)  Fading  potentiometer  in  the 
"Off"  position  or  set  for  the  wrong 
projector. 

(d)  Output  fader  in  "Off"  position  or 
wrong  one  being  used.  (On  "B," 
"C-l"  and  "D-l"  installations.) 

(e)  Power  amplifier  AC  supply  cir- 
cuit open.  The  primary  voltmeter 

will  then  be  at  zero.  Replace  the 
line  fuses  if  they  have  blown. 

(f)  Voltage  amplifier  defective  or 
two  tubes  in  the  same  stage  burnt 
out.  Change  to  the  other  voltage 
amplifier  when  one  is  available. 

(g)  Pick-up  defective.  Rub  the  needle 
with  the  finger.  Swing  the  fader 
to  other  projector,  and  if  sound 
comes  from  that  pickup  and  not 
from  the  other,  it  is  usually  a  sure 
sign  that  one  of  the  pick-ups  them- 

selves are  defective.  In  that  case 

change  pick-ups.  Try  a  new  one. 
Make  sure  that  the  contacts  on  the 

pick-up  are  clean  and  tight. 
(h)   Loudspeakers  not  plugged  in  on 

the  stage. 
(o)    Short    circuit     on    the     voltage 

amplifier   "A"   Battery  line.     Both 
pilot   lamps    and    voltage    amplifier 
tubes  will  be  "out."     Change  to  the 
other    storage    battery.      Test    the 
fuses  of  the  four-pole  double-throw 
switch    in    the    battery     line.       If 
blown,  test  for  the  location  of  the 
short  circuit  as  follows: 

Turn  the  battery  switch  off  and  dis- 
connect the  plugs  on  the  input  control 

panel.    Insert  the   new  fuses   in   the 
four-pole  double  throw  switch.    Turn 

the  battery  switch  "On."   If  the  fuses 
blow,   make   the   same  test   with   the 
other  voltage  amplifier  in  the  circuit. 
Re-connect  the  plugs  on  the  input  con- 

trol panel  one  at  a  time.    The  trouble 
is   in   the   part  of   the  circuit   which 
blows  the  fuses  when  connected.   Ope- 

rate with  this  part  of  the  circuit  dis- 
connected, if  possible.    (Of  course,  in 

installations  where  the  plugs  are  not 
used,  this  cannot  be  done.) 

Low  Volume  with  Disc 

Low  volume  with  disc  may  be  due 
to: 
(a)    Storage     battery     discharged. 

Switch  to  the  other  storage  battery. 
(b)  Voltage  amplifier  defective. 

Chang-e  to  second  voltage  amplifier 
if  possible. 

(c)  Pick-up  defective — low  volume  on 
one  projector  only.  Use  a  new  pick- 

up if  the  other  projector  gives  de- 
cidedly better  results.  Clean  plug 

contacts  on  pick-up. 
(d)  Where  more  than  one  power  am- 

plifier is  used,  it  is  possible  that 
one  of  the  power  amplifiers  may  be 
defective.  If  the  individual  fuses  on 

the  power  amplifiers  are  blown,  re- 
place them  at  once.  If  the  plates  of 

the  re'ctifier  tube  get  very  hot 
(cherry  red)  turn  "Off"  the  switch 
at  this  power  amplifier.  Adjust  the 
primary  voltage  reading  to  100 
volts. 

(e)  Burned  out  tubes. 
If  at  any  time  during  the  show  the 

volume  suddenly  decreases,  make  sure 
that  all  tubes  are  in  operation.  If  one 
of  the  tubes  should  burn  out,  the  only 
notice  the  projectionist  may  have  will 
be  a  decrease  in  volume.  It  is  possible 
for  as  many  as  two  or  three  tubes  to 
be  burned  out  at  one  time;  as  long  as 

two  tubes  are  not  "out"  in  the  same 
push-pull  stage,  the  equipment  will 
continue  to  operate. 

Poor   Disc    Quality 

(a)  Poor  discs,  (b)  Dirty  discs, 
(c)  A  burned  out  UX-281  in  the  power 
amplifier  will  cause  a  loud  hum  to  be 
heard  above  the  sound,  (d)  Defective 
pick-up  on  one  projector.  Use  a  new 
pick-up  if  the  sound  from  the  other 
projector  is  all  right. 

Needle  Jumps  Groove 

This  trouble  may  be  due  to:  (a) 

Warped  records,  (b)  Tone-arm  bind- 
ing, (c)  Bottom  of  pick-up  striking 

the  face  of  the  record  due  to  short 
needles.  Do  not  insert  the  needle  all 

the  way.  (d)  If  the  turntable  is  not 
absolutely  level,  the  needle  may  jump 
when  starting. 

""Wow  Wows"  with  Discs 

(a)  In  very  cold  rooms  where  the 
vaseline  might  become  very  hard,  it 
will  be  advisable  to  run  the  projectors 
for  fifteen  minutes  before  the  show 
to  warm  the  lubricant  to  normal  tem- 

perature. This  can  be  compared  with 
the  difficulties  involved  in  starting'  an 
automobile  on  a  cold  morning  when 
the  transmission  oil  becomes  stiff  and 
makes  it  difficult  for  the  starter  to 

turn  the  engine.  If  "wow  wows"  con- 
tinue after  proper  use  of  vaseline, 

and  if  the  projectors  are  warm,  test 
the  viscous  damping  devices. 

(b)  If  a  turntable  coupling  is  out 
of    line,    "wow    wows"    are    liable    to 

result.     The  remedy  is  to  line  up  the 
turntables.     Call  the  service  man. 

Excessive   Disc   Scratch 

Excessive  scratch  may  be  caused  by 
too  much  weight  on  the  pick-up,  or  a 
very  old  disc.  The  weight  at  the 
needle  should  be  six  ounces.  This 
should  be  checked  carefully.  It  is  also 
important  that,  if  a  disc  has  been 
used  previously,  the  same  type  of 
needle  is  used  the  second  time.  For 
instance,  if  half-tone  needles  were 
used  on  a  record  of  ten  complete  play- 
ings,  and  another  theatre  received  the 
same  record  and  used  a  full-tone 
needle,  very  disagreeable  sounds  are 
liable  to  result.  Most  film  companies 
recommend  a  certain  type  of  needle 
to  be  used  with  their  records. 

Unequal  Pick-Up  Volume 
If  greater  volume  results  from  one 

pick-up  than  the  other,  it  is  possible 
to  equalize  this  at  the  film  disc  box 
located  either  on  the  front  wall  of  the 

booth,  or  on  the  top  of  the  sound- 
head. In  the  Type  "F"  installations,, 

this  control  is  located  in  the  terminal 
box  on  the  side  of  the  turntable. 

Both  pick-ups  should  be  balanced  for 
the  same  volume.  A  very  good  method 
is  to  take  two  records  of  the  same 
selection,  starting  both  projectors  at 
the  same  time  and  fading  from  one 
to  the  other.  This  will  give  the  pro- 

jectionist a  very  good  idea  of  tone 
and  volume  from  each  pick-up. 

No   Sound  with  Film 

All  troubles  that  apply  to  no  sound- 
on-disc  may  be  applied  in  this  case, 
except  defective  pick-ups.  In  addition 
to   those   items   check  the    following: 

(a)  Exciter  lamp  burned  out.  Turn 
another  lamp  into  operating  posi- 
tion. 

(b)  Sound  gate  light  aperture  com- 
pletely clogged.   Clean  the  aperture. 

(c)  Defective  photo  cell.  Try  a  new 
one. 

(d)  Check  photo-cell  voltage  at  volt- 
age control  panel  for  proper  polar- 

izing voltage. 

Low  Volume  with  Film 

(a)  Exciter  lamp  current  incorrect, 
(b)  Exciter  lamp  out  of  focus.  Turn 
another  lamp  into  position.  Make  the 
card  test  at  the  first  opportunity,  (c) 
Sound  gate  aperture  partly  clogged. 
Clean  the  aperture,  (d)  One  or  more 
tubes  in  the  voltage  amplifier  are 
not  lighted.  Change  voltage  amplifier 
or  replace  the  defective  tubes. 

(e)  Photo  cell  defective — low 
volume  on  one  projector.  Use  a  new 
photo  cell  if  the  other  projector  gives 
decidedly  better  results.  If  possible  try 
correcting   the   volume   by   either   de- 
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creasing1  the  exciter  lamp  current  to 
the  projector  from  which  the  louder 
sound  is  obtained,  or  by  increasing 
the  exciter  lamp  current  to  the  pro- 

jector from  which  the  weaker  sound 
is  obtained.  If  it  is  impossible  to  bal- 

ance this  way,  put  in  a  new  photo 
cell. 

Poor   Sound-Film   Quality 

Poor  quality  with  sound  on  film 
may  be  due  to  any  of  the  following 
causes:  (a)  Poor  sound  film,  (b) 
Dirty  sound  gate,  (c)  Dirty  film,  (d) 
Dirty  constant  speed  sprocket.  A 
dirty  constant  speed  sprocket  will 
sometimes  cause  a  "nutter"  in  the 
sound. 

(e)  Poor  quality  may  be  caused  by 
defective  photo-cells.  A  photo-cell 
may  become  poor  through  physical 
misuse.  It  is  very  important  that  the 
operator  does  not  expose  a  photo-cell 
to  extremely  strong  light  at  any  time, 
whether  a  polarizing  voltage  is  being 
applied  or  not.  They  must  be  handled 
gently  and  not  jarred.  When  no  film 
is  in  the  projector,  the  circle  of  light 
from  the  exciter  lamp  can  be  seen  on 
the  photo-cell,  and  this  circle  should 
be  located  at  the  exact  center  of  the 

plate  in  case  of  the  UX-868  cell,  or 
in  the  center  of  the  window  in  the 

case  of  the  UX-867.  Dirty  contacts 
on  the  photo-cell  may  also  cause 
trouble.  These  can  be  cleaned  very 
readily  with  a  little  fine  sandpaper 
or  "crocus"  cloth. 

"Wow   Wows"    with   Film 

If  "wow  wows"  are  noticeable  when 
running  sound  on  film,  it  is  possible 
that  the  sprockets  are  dirty,  or  the 
constant  speed  sprocket  is  excessively 
worn.  This  should  be  checked  very 
carefully.  Also  check  the  viscous 
damping  device  in  the  sound  head. 

Noise    or    "Motor-Boating" 

Noise    or    "motor-boating"   may   be 
due  to  any  of  the  following  causes: 
(a)   Dirt  and  acid  on  top  of  the  stor- 

age   battery.     Switch   to   the   other 
battery  and  clean  the  dirty  one. 

(b)  Gasing  storage  battery.  Do  not 
use  a  storage  battery  sooner  than 
one  hour  after  charging,  unless  in 
an  emergency. 

(c)  Loose  storage  battery  terminal 
connections.    Clean  and  tighten. 

(d)  Loose  connections  to  dry  bat- teries. 

(e)  Poor  ground  connection  on  the 
projectors.    Clean  and  tighten. 

(f)  Noisy  photo  cell  polarizing  bat- 
tery.   Check  for  low  voltage. 

(g)  Noisy  or  old  "B"  batteries  on  the 
voltage  amplifier. 

(h)  Optical  system  out  of  adjustment 
in  such  a  way  that  the  light  ray 
passes  through  the  sprocket  holes 
of  the  film,  or  through  the  frame 
lines  of  the  picture, 

(i)  Defective  "C"  Batteries,  chectf 
for  low  voltage. 

(j)  Guide  rollers  out  of  adjust.' ment.  The  guide  rollers  in  the  sound 
gate  shoe  should  rotate  freely.  There 
should  not  be  any  side  play  in  the 
outside  roller,  but  it  should  not  bind 
on  the  gate  shoe.  If  this  guide  roller 
is  loose  or  out  of  position,  the  film 
will  weave  in  and  out  through  the 

gate,  thereby  causing  "motor-boat- 
ing" or  "film  noise"  and  the  reproduc- 
tion will  be  very  poor  when  using 

sound  film. 

Whistling  Sounds 

When  an  unusual  whistle  or  foreign 
noise  occurs,  it  is  usually  a  sign  that 
one  of  the  UX-250s  have  become  de- 

fective, not  burnt  out,  but  its  filament 
omission  may  have  dropped.  When 

the  UX-250's  are  greatly  unbalanced 
in  plate  current,  it  is  usually  indi- 

cated by  a  whistle.  If  this  occurs,  it 
is  necessary  to  determine  which  power 
amplifier  it  is  that  is  whistling.  In- 

sert the  monitor  plug  in  each  monitor 
jack  until  the  monitor  speaker  itself 
whistles.  This  will  indicate  that  it  is 
the  amplifier  into  which  the  speaker  is 
plugged   that   is   whistling.     The   two 

UX-250  tubes  should  be  removed 
from  the  amplifier  and  replaced  with 
a  set  of  matched  tubes  from  the  the- 

atre's spare  equipment.  Of  course,  in 

the  case  of  a  "D,"  "D-l,"  "F"  or  "G" 
there  is  only  one  power  amplifier,  ren- 

dering it  unnecessary  to  go  through 
this  procedure  to  determine  which 
amplifier  is  whistling. 

If  replacing  the  UX-250s  does  not 
stop  the  whistle,  put  in  a  new  set  of 
UX-281  rectifier  tubes.  In  most  caces, 

replacing  the  tubes  in  the  power  am- 
plifier will  stop  this  whistling,  but  if 

the  whistle  continues  after  all  the 
above  mentioned  things  have  been 
done,  it  is  possible  that  the  whistle 
may  come  from  the  voltage  amplifier. 
Tap  gently  each  tube  in  the  voltage 
amplifier,  one  at  a  time,  to  ascertain 
if  any  are  excessively  microphonic.  It 
any  of  the  tubes  are  abnormal  in  this 
respect,  replace  both  tubes  in  the 
stages  containing  a  defective  tube 
with  two  new  tubes.  A  whistle  may 

also  be  caused  by  unusually  low  "B" batteries.  At  the  same  time  check 

the  "C"  batteries.  The  "C"  batteries 
should  read  9  volts  at  all  times. 

Noisy  Fading 

If  clicks  are  heard  when  moving 
the  fading  potentiometer,  it  may  be 
due  simply  to  dirt  on  the  contact 
points.  The  contacts  may  be  reached 
for  cleaning  by  removing  the  knob, 
and  taking  the  four  screws  out  of  the 
escutcheon  plate.  Immediately  behind 
this  plate  are  the  contacts.  They  may 
be  cleaned  with  a  very  fine  grade  of 
"crocus"  cloth  or  sandpaper,  and  then 
wiped  off  with  a  soft  cloth.  A  soft 
cloth  with  "Carbona"  is  very  good  for 
cleaning  these  contacts  or  those  of 
any  kind  of  relay. 

Cross-Talk    (Type  F  Installations) 

Should  cross-talk  develop,  that  is, 
if  sound  is  heard  from  both  projec- 

tors at  the  same  time,  it  will  usually 
be  found  that  dirt  has  collected  on 
the    contacts     of    the    fading    relay. 

70  output  or 

PROJECTOR  "B" 

POWER 

AMPLIFIER 

LOUD 

SPEAKER 

D/PECT/ONAL  BAPPLE. 

T0//O  VOLT 
AC.  SUPPLY. 

**' B4TTEPY. 

Note: 

Heavy    lines    represent    power    lines 
Light    lines    represent    signal    lines 

Elementary  diagram   showing   operation   of  RCA  Photophone  equipment 
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By   O.    F.    SPAHR* 

IN  the  natural  enthusiasm  with 
which  the  development  of  sound 
production  was  carried  forward 

in  order  to  perfect  reproducing  sys- 
tems which  would  successfully  coor- 

dinate the  reproduced  sound  in  syn- 
chronism with  the  action  of  the  pic- 

ture, the  projector  was  more  or  less 
forgotten  or  rather  taken  for  granted. 
There  were,  however,  certain  con- 

siderations which  were  overlooked, 
leaving  much  from  a  mechanical 
standpoint  that  might  be  desired. 

Engineers  pioneering  in  the  early 
research  work  on  sound  reproduction 
were  scientists  working  on  lines  of  en- 

deavor entirely  different  from  motion 
picture  projector  mechanics.  Being- 
first  interested  in  systems  for  repro- 

ducing sound,  it  is  quite  appreciable 
that  they  would  start  with  the  pro- 

jector which  would  be  most  conveni- 
ently available  and  in  present  theatre 

use.  This  they  did  and  the  result  was 
that  all  of  the  various  types  of  sound 
systems  were  designed  as  attachments 
for  the  then-existing  types  of  projec- 

tors— a  condition  not  entirely  satis- 
factory to  either  the  sound  equipment 

or  the  projector  equipment.  Some 
equipments  did  not  operate  with  full 
satisfaction  with  a  particular  projec- 

tor, and  likewise  some  projectors  did 
not  fully  meet  the  requirements  of 
the  sound  equipment. 

It  is  undeniable  that  one  cannot 
enjoy  a  thorough  understanding  of  a 
given  subject  unless  one  is  familiar 
with  its  development.  To  this  end  it 
would  be  interesting  to  pause  before 
going  into  detail  on  the  new  sound 
projector  and  look  back  upon  the  de- 

velopment of  the  projector  manufac- 
turing art  as  exemplified  in  the  prog- 

ress made  by  this  company  in  its 
twenty-five  years  of  projector  manu- 
facturing. 

Many  of  the  "old  timers"  will  recall the  small  mechanism  shown  to  the 
right  in  Figure  1.    This  was  the  first 

Figure   1 

*  Enterprise  Optical  Mfg.  Co. 

Figure  2 

NO.IA 

NO.  1,2,3,  OPTIGRAPH 
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commercial  model  of  what  later  be- 
came the  "Motiograph."  To  the  left 

in  the  same  illustration  is  shown  the 
development  model.  Improvement  is 
evident  even  in  this  early  beginning. 

The  development  model  had  no  shut- ter and  the  crank  was  located  on  what 
we  would  now  consider  the  wrong 
side.  However,  the  commercial  model 
had  the  crank  placed  on  what  is  now 

generally  accepted  as  the  "operating" side. 
Figure  No.  2  is  interesting  in  that 

it  shows  the  development  of  the  "Opti- 
graph"   as    it   was   then    called,    from 
Model   No.   1   to   Model   No.   3.    Curi- 

ously, No.  1  was  the  first  attempt  to 
provide  magazines  to  enclose  the  film 
and  was  the  first  to  provide   a  take- 

up   device.    In   those   days   film   ordi- narily came  in  only  50-ft  lengths. 
To  the  left,  in  Figure   2,  is  shown 

the  first  model  to  be  called 

the    "Motiograph."      This 
was  considered  a  remark- 

able   achievement    and    so 
it  really  was   in   its  time. 
It  was  the  first  projector 
to    have    an    entirely    en- 

closed mechanism,  perfect- 
ed take-up   and   fire-proof 

film    magazines.      It    had 
much     to     do     with     the 
elimination        of        flicker 
which  at  that  time  was  a 

common    fault    in    projec- 
tion.   The  shutter  in  this 

model  was  of  double  cone 

construction,  operating  be- 
tween   the    film    and    lens 

_    and  really  produced  flick- 
erless      projection.       This 
model       appeared       about 
1909    and,    strange    as    it 
may  seem,  there  are  still 
some     of    them     in     daily 

operation,     since     we     oc- 
casionally  receive    one    at 

the  factory  for  repairs.  Incident- 
ally, in  this  model  came  the  birth 

of  the  removable,  or  unit  type 
of  intermittent  movement.  It  was  of 
double-bearing  construction  and  was, 
we  believe,  the  first  projector  con- 

structed which  offered  the  advantages 
of  an  intermittent  movement  which 
could  be  removed  as  a  unit  or  replaced 
with  a  spare  or  like  movement. 

Up  to  this  time  no  serious  consider- 
ation was  given  to  the  base  or  under- 

structure  of  the  projector.  The 
mechanism  was  the  thing.  In  many 
instances  it  was  used  as  an  addition 

to  a  stereopticon  lantern  for  the  show- 
ing of  motion  pictures  to  "supple- 

ment" a  stereopticon  lecture! 
However,  ,  the  store  shows  and 

nickelodeons  of  the  early  days  of  the 
industry  were  now  beginning  to  be- 

come popular  and  more  serious 
thought  was  given  to  the  base  of  the 
projector.  In  Figure  3  we  see  one  of 
the  first  types  of  complete  projectors. 
Almost  all  projectors  of  this  period 
had  a  "wood  board"  as  a  base  on 
which  was  mounted  the  projector 
mechanism  and  the  lamphouse.  Like- 

wise, most  all  projectors  had  telescop- 
ing legs  attached  to  the  underside  of 

the  wood  base.  Naturally,  this  type 
of  construction,  while  offering  the  ad- 

vantages of  adjustment  and  portabil- 
ity, was  not  in  any  sense  of  rigid,  or 

stable  construction.  Most  projectors 
were  cranked  by  hand  and  consider- 

able side  sway  and  unsteadiness  of  the 
projected  picture  was  notable  in  pro- 

jection due  to  the  unstable  type  of 

projector  base. Although  it  is  not  generally  known, 
Motiograph  was  the  first  to  recognize 
this  condition,  and,  as  may  be  seen  in 

Figure  3,  was  the  first  to  manufac- 
ture a  complete  projector  having  a 

motor  drive  equipment.  It  is  interest- 
ing to  note  that  at  this  time  mazda 

lamps  for  projection  were  first  being 
recognized  as  practical.    In  Figure  3 
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Figure  3 

may  be  seen  what  was  probably  the 
first  commercially-developed  projector 
with  mazda  lamp  equipment. 

The  popularity  of  the  motor-driven 
equipment  being'  assured,  engineers 
next  concentrated  on  designing  Motio- 
graph  equipment  for  better  projec- 

tion. Recognizing  the  need  for  greater 
stability  and  a  more  permanent  type 
of  equipment,  the  1002-D  Model  as 
shown  in  Figure  4  appeared  about 
the  year  1916.  In  this  model  many 
outstanding  improvements  were  incor- 

porated. The  unit  design  of  the  in- 
termittent movement  was  retained 

but  greatly  improved  by  the  addition 
of  a  balance  wheel  on  the  cam  shaft. 
This  materially  improved  the  steadi- 

ness of  operation  and,  with  improve- 
ment in  design  of  star,  cam  and 

sprocket,  real  projection  was  secured. 
The  inside  shutter  was  discarded  in 
favor  of  the  outside  rotating  disc  type 
and  since  better  theatres  were  being 
built  and  programs  increased  in 
length,  a  new  type  of  regular  arc 
lamp  was  introduced  on  this  model 
which  had  many  innovations  in  posi- 

tive control  of  the  carbon  by  adjust- 
ments which  permitted  a  steady  and 

uniform  light  to  be  obtained.  The 
motor  drive  on  this  model  permitted 
variable  speed  through  a  wide  range 
and  was  a  considerable  improvement 
over  that  of  the  first  type. 

During  this  period,  progress  was 
becoming  very  rapid.  Theatres  were 
becoming  more  and  more  elaborate 
and  projection  requirements  more  ex- 

acting. Need  was  felt  for  a  more  ad- 
vanced type  of  projector  and  again 

the  Motiograph  engineers  developed 
equipment  to  meet  the  requirements 
with  the  announcement  in  1918  of  the 
Model  1002-E  Motiograph  DeLuxe  as 
shown  in  Figure  5. 

Here  we  see  further  development  of 
the  base  of  the  projector  in  that  the  E 
Model  had  a  heavy  cast  base  designed 
for  permanent  installation.  This  de- 

sign also  permitted  better  facilities 
for  tilting  the  projector  and  to  pro- 

vide a  more  stable  support  for  the  arc 
lamp  which  in  itself  was  still  further 
improved  and  provided  in  this  equip- 

ment with  an  automatic  arc  control 
The  mechanism  on  this  model  was  still 

further  developed,  having  many  inno- 
vations not  available  on  the  earlier 

models.  The  E  Model  had  an  in-built 
driving  attachment,  carrying  a  pulley 
for  the  belt  to  the  motor.  The  drive 
attachment  being  so  designed  to  per- 

mit the  direct  application  of  power 
to  the  mechanism  through  gear  re- 

duction which  permitted  the  least 
strain  on  the  vital  parts  of  the 
mechanism.  The  film  tension  was  im- 

proved to  allow  greater  speeds  of  pro- 
jection and  many  mechanical  im- 

provements in  the  mechanism  were 
made.  The  motor  drive  on  the  E 
Model  was  an  improvement  over  pre- 

vious models  in  that  changes  in  speed 
were  obtained  through  the  means  of 
a  mechanical  speed  control,  whereas 
previous  models  operated  on  the  prin- 

ciple of  varying  the  speed  of  the 
motor. 

In  the  short  space  of  three  years, 
projection  conditions  had  so  rapidly 
changed  that  another  new  equipment 
was  designed  and  in  which  the  en- 

gineers endeavored  to  incorporate 
that  which  they  believed  were  prin- 

ciples of  projection  which  would  meet 
the  most  advanced  requirements  of 
projection.  Field  representatives  hav- 

ing carefully  analyzed  the  trend  of 
the  industry  and  being  in  constant 
touch  with  projectionists,  a  most  care- 

ful analysis  of  the  forthcoming  re- 
quirements of  projection  was  made 

and  given  to  the  engineers  to  work  on. 
The  result  was  the  .Model  1002-F 
Motiograph  DeLuxe,  pictured  in 
Figure  6. 

In  this  model  were  incorporated 
many  decided  manufacturing  refine- 

ments and  principles  which  have 
proven  their  merit  through  the  years 
and  which  remain  unchanged  even  in 
the  latest  models  of  today.  Included 
in  these  are  the  use  of  removable  and 
replaceable  bronze  bearings  for  all 
shafts  in  the  mechanism,  the  shifting 
frame  method  of  framing  the  picture 
which  allows  the  film  loops  to  remain 
unchanged,  and  the  perfected  tension 
system  for  the  film  which  permitted 
the  highest  of  projection  speeds  with 
rock-steady  projection  and  without 
damage  or  strain  on  the  film. 

The    mechanism,    entirely    enclosed 

Figure    4 

Figure    5 
and  much  larger  than  any  heretofore, 
had  many  new  features  including  a 
micrometer  focussing  arrangement, 
mechanism  pilot  lamp,  a  new  type  of 
intermittent  movement  with  hardened 
and  ground  star,  cam  and  sprocket, 
glass  windows  in  the  doors  and  all 
doors  removable  without  tools  for 
ready  inspection  and  cleaning. 

The  motor  drive  was  still  further 
improved,  being  built  in  as  a  part  of 
the  projector  and  employing  the  now 
well-known  friction  disc  speed  control. 
This  was  the  first  projector  designed 
with  a  direct  connected  beltless  motor drive. 

The  Model  F  first  appeared  with  a 
single-bearing  type  of  movement 
which  was  in  popular  demand  during 
the  year  1921  when  it  first  appeared. 
This  model  has  merited  the  advanced 
ideas  incorporated  in  its  design  and 
is  still  manufactured  and  sold  today. 
It  has  retained  its  popularity  since 
its  first  appearance,  though  many 
new  improvements  have  been  made. 
About  1925  it  was  equipped  with  the 
now  famous  Motiograph  double-bear- 

ing, ball-bearing  intermittent  move- 
ment, and  later,  a  new  arrangement 

of  silent,  heavy  duty  bakelite  gears. 
The  design  of  the  Model  F  was 

such  that  several  types  of  lamphouses 
could  be  adapted  to  it.  These  included 
the  regular  arc  of  improved  design, 
the  Motiograph  incandescent  lamp 
equipment,  the  high  intensity  and 
later,  the  Motiograph  reflecting  arc lamp. 

About  this  time,  when  projection 
conditions  demanded  intensely  strong 
illuminants  with  the  resulting  greater 
heat  on  the  film,  the  need  was  felt 
for  some  means  of  reducing  the  effect 
of  this  heat  on  the  film  and  the  con- 

sequent troubles  of  in-and-out-of- 
focus  effect  on  the  film  due  to  buck- 

ling and  warping  from  the  intense 
heat  of  the  light  beam.  This  lead  to 
the  development  of  the  now  well- 
known  model  1002-H  projector  with 
the  horizontal  cylindrical  shutter 
which  was  the  first  projector  to  em- 

ploy this  type  "rear  shutter"  (Fig. 

7). The  success  of  the  Model  "H"  and the  horizontal  shutter  is  so  well- 
known,  little  need  be  said  of  it  here. 
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Included  with  it  in  the  Model  "H" 
projector,  were  many  other  improve- 

ments. A  new  one-piece  gear  type  of 
construction,  greater  strength  for 
certain  parts  of  the  mechanism 
needed  because  of  the  added  require- 

ments of  sound  projection,  a  new  type 
ball-bearing  tilting  device,  and  many 
other  refinements  were  included. 

From  the  foregoing  one  may  see  the 
gradual  development  of  the  projector 
and  especially  in  the  Model  H  where 
certain  requirements  for  sound  repro- 

duction were  considered. 

For  the  past  two  years  our  en- 
gineers have  been  studying  the  rela- 

tionship between  the  projector  and 
sound,  in  an  endeavor  to  develop  that 
which  should  have  been  the  primary 
consideration — a  motion  picture  pro- 

jector designed  to  function  perfectly 
in  conjunction  with  the  sound  equip- 

ment. Following  these  researches,  we 
proceeded  to  build  that  projector  so 
that  the  necessary  mechanical  and 
electrical  requirements  for  sound  re- 

production would  be  built-in  and 
would  operate  as  part  of  the  pro- 
jector. 
An  analysis  of  all  the  various 

sound  motion  picture  equipments  dis- 
closed that  every  one  was  essentially 

an  attachment  to  the  projector,  the 
methods  of  adaptation  ranging  from 
a  simple  form  of  turntable  connected 
to  the  projector  by  more  or  less  make- 

shift arrangements,  to  an  elaborate 
complete  understructure  on  which 
was  used  only  the  mechanism,  lamp 
and  upper  magazine.  With  no  sound 
equipment  available,  was  it  possible 
to  procure  a  sound  projector — that  is, 
a  motion  picture  projector  equipped 
for  good  sound  reproduction,  which 
was  designed  and  built  for  that  spe- 

cific purpose? 
A  study  of  the  typical  sound  sys- 

tems disclosed  that  the  equipment 
consists  essentially  of  three  divisions., 
which  might  be  termed  the  sound  pro- 

jector comprising  the  motion  picture 
projector  with  the  necessary  attach- 

ments for  pick-up  from  film,  pick-up 
from  disc,  motor  drive,  etc.  The 
second  division  would  include  the  am- 

Figure  6 

Figure  7 

plifiers  and  also  the  main  and  head 
amplifiers,  batteries,  chargers,  etc. 
The  third  division  would  include  the 
speakers  and  necessary  backstage 
equipment.  The  second  and  third  di- 

visions in  most  of  the  better  systems 
have  been  quite  satisfactory  worked 
out;  however,  in  the  opinion  of  our 
engineers,  none  of  them  offered  a  real 
sound  projector  such  as  they  had  in mind. 

Therefore,  we  see  in  the  Motiograph 
De  Luxe  Sound  Projector  the  first  and 
only  motion  picture  projector  designed 
specifically  for  the  dual  service  of 
sound  reproduction  and  motion  pic- 

ture projection.  Here  we  have  a 
sound  projector  embodying  the  very 
latest  developments.  The  projector 
consists  of  first,  a  very  substantial 
base  providing  the  necessary  solidity 
and  understructure  so  necessary  to 
support  and  properly  coordinate  the 
operation  of  the  added  equipment  for 
sound  reproduction. 

Built  in  the  base  is  the  motor  sup- 
port and  adjusting  cradle.  The  motor 

is  so  mounted  that  it  is  readily  ac- 
cessible for  adjustment,  lubrication, 

etc.  The  motor  is  of  special  design, 
Vi  h.  p.,  having  more  than  ample  re- 

serve power,  as  well  as  characteristics 
to  compensate  for  the  commercial 
variations  in  line  voltage,  so  that  it 
always  maintains  its  constant  speed. 
The  base  is  provided  with  leveling 
screws  for  screen  alignment  and  a 
well-designed  tilting  device  with 
braced  and  locking  features  to  insure 
permanent  position  and  screen  regis- 

tration of  the  projected  image. 
Mounted  at  the  rear  of  the  base  is 

the  turntable  mechanism.  This  is  of 
unit  design,  i.  e.,  it  is  a  complete  sep- 

arable unit,  yet  becomes  an  inherent 
part  of  the  assembly  when  assembled. 
The  turntable  embodies  the  latest  de- 

velopments, which  include  a  cushioned 
drive  direct  from  the  motor,  a  fly- 

wheel balanced  reduction  unit,  and 
another  cushioned  drive  between  the 
reduction  unit  and  turntable.  A  com- 

pensator or  mechanical  filter  is  pro- 
vided to  absorb  all  mechanical  vibra- 
tions and  to  insure  exact  true  speed 

of  the  turntable  proper. 
The  electrical  pick-up  for  disc  re- 

production is  of  the  latest  "tuned  ad- 

justment" type  to  insure  perfect  disc 
reproduction. 

The  turntable  unit  is  so  located  on 
the  projector  that  no  additional  floor 
space  is  required  for  the  projector 
oyer  that  required  for  the  regular 
silent  type  projector.  It  is  convenient 
for  operation,  yet  out  of  the  way.  An 
adjustable  lamp  is  provided  to  insure 
ample  illumination  of  the  record  as 
well  as  a  needle  container  of  unique 
design.  The  discarded  needles  are  de^- 
posited  in  a  separate  compartment 
from  which  they  may  be  readily  re- 

moved and  discarded. 

Mounted  on  the  sturdy  lamphouse 
support  rods  is  the  control  cabinet  in 
which  is  mounted  the  arc  lamp  switch 
and  motor  control  switch.  Any  type 
of  lamp  and  lamphouse  may  be 
mounted  as  desired. 

Above  the  lower  magazine,  which 
is  of  ample  proportions,  is  mounted 
the  sound-on-film  reproducing  unit. 
This  is  also  of  unit  construction,  be- 

ing a  complete  assembly  in  itself,  but 
becomes  an  integral  part  of  the  pro- 

jector when  assembled.  Many  inno- 
vations and  late  developments  are  in- 

corporated in  this  unit.  Absolute 
steadiness  of  film  travel  so  essential 
for  perfect  sound  reproduction  is  as- 

sured by  a  26-lb.  fly-wheel  within 
which  is  incorporated  a  mechanical 
filter  or  compensator  of  improved 
construction.  It  is  mechanically  per- 

fect, and  while  extremely  sensitive, 
as  it  must  be  to  function  perfectly,  it 
has  no  delicate  parts  and  is  sturdily 
built  to  withstand  constant  operation. 
To  sustain  the  weight  of  this  device  a 
long  bearing,  being  a  combination  of 
ball-bearing  and  bronze  bearing,  pro- 

vides ample  insurance  against  wear, 
and  full  assurance  of  free  operation. 
On  the  shaft  of  this  compensator  is 
mounted  the  pull-down  sprocket,  and 
driven  from  it  is  the  hold-back 

sprocket. 
The  sound-film  unit  includes  a  two- 

socket  exciter  lamp  mounting,  each 
lamp  being  pre-focussed  and  instantly 
shiftable  into  exact  position  in  the 
event  of  exciter  lamp  failure. 

The  optical  slit  unit  is  of  our  own 
special  design.  It  produces  the  light 
slit  optically  instead  of  mechanically, 

Figure  8 
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and  its  efficiency  over  the  mechani- 
cally produced  slit  is  such  as  to  pro- 
vide approximately  a  300%  increase 

in  illumination.  This  is  a  two-fold  ad- 
vantage in  that  the  greater  light  flux 

impressed  on  the  photo-electric  cell 
establishes  a  greater  output  from  the 
cell  assuring  amplification  of  true 
value  and  ample  volume  without 
"pushing"  the  amplifiers  to  the  dis- 

tortion point.  At  the  same  time  it  al- 
lows operation  of  the  exciter  lamp  at 

a  lower  amperage,  thus  assuring 
longer  life  and  efficiency  for  the  lamp. 

The  film  travels  over  a  curved  aper- 
ture block  "in  the  sound  film  unit, 

there  being  no  tension  pads  or  springs 
to  pick  up  emulsion,  dirt  or  cause 

other  troubles.  Ball  bearings  '  guide rollers  assure  perfect  film  registration 
with  the  sound  slit  aperture. 

In  the  forward  compartment  is 
housed  the  photo-electric  cell;  and  in- 

cluded here  is  another  exclusive 
Motiograph  development  in  a  device 
which  eliminates  what  are  errone- 

ously called  "surface  noises." 
Mounted  above  the  sound  fil""1  unit 

is  the  projector  mechanism.  This  is 
the  well-known  Motiograph  Model 
"H"  mechanism  which  was  especially 

designed  for  sound  film  projection. 
This  mechanism  employs  the  hori- 

zontal-cylindrical shutter  mounted  be- 
tween the  film  and  lamphouse  and 

which  eliminates  62V2%  of  the  heat 
from  the  film.  It  also  provides  air 
currents  to  cool  the  aperture  and  gate 
and  draw  free  dust  and  dirt  from  the 
film,  heat  and  dust  on  the  film  being 
enemies  to  good  sound  reproduction. 
The  mechanism  includes  many  other 
improvements  directly  contributing  to 
perfect  sound  reproduction. 

The  mechanism  and  sound  film  unit 
are  adjustable  to  each  other  and  are 
driven  by  a  unique  arrangement 
which  transmits  power  direct  from 
the  motor,  driving  the  mechanism, 
sound  film  unit  and  turntable  in  exact 
unison. 

All  electrical  wiring  for  the  sound 
devices  on  the  projector  is  of  ap- 

proved design,  and  is  concealed  within 
the  projector  units,  assuring  a  neat 
installation.  Outlets  to  the  amplifiers 
terminate  in  a  junction  box  at  the 
front  of  the  projector  base;  motor  and 
lamp  lines  in  a  fused  terminal  block 
within  the  base  covered  by  a  door  pro- 

viding ready  access  to  terminal  block 
for  inspection  or  renewal  of  fuses. 

Print  Control  of  Volume 

By  Douglas  Shearer* 
FROM  the  outset  of  sound  pictures, 

one  of  the  most  difficult  condi- 
tions to  overcome  in  recording  and 

reproduction  has  been  the  adjustment 
of  the  volume  of  one  scene  to  another. 
In  addition,  there  was  the  problem  of 
presenting  certain  parts  of  a  picture 
more  loudly  or  softer  than  other 

parts,  according  to  the  dramatic  and 
realistic  requirements. 

It  was  impossible  to  accomplish 
these  results  in  mixing  the  original 

recordings.  First,  because  it  is  im- 
possible to  do  film  recording  on  two 

successive  days  at  exactly  the  same 
volume.  Secondly,  the  normal  volume 
range,  which  is  capable  of  being  put 
on  film  is  not  large  enough  to  permit 
intercutting  a  scene  requiring  a  large 

volume  of  sound  with  a  scene  requir- 
ing a  small  volume  of  sound,  except 

by  using  the  theatre  volume-control 
fader  to  the  recording. 

Eliminating  the  Cue  Sheet 

The  original  method  of  enlisting 
the  aid  of  the  theatre  fader  was 

through  a  cue  sheet.  This  was  dis- 
tributed to  theatre  projectionists  who 

would  use  it  as  a  guide  for  making 

desired  changes  in  volume  as  they  ran 

the  pictures.  This  system  obviously 
allowed  a  large  variable  of  the  human 
element  to  enter  into  the  showing  of 

a  picture.  Frequently,  cue  sheets 
were  entirely  ignored;  in  other  cases 

it  was  difficult  for  the  projectionist 

to  follow  a  cue  sheet  and  also  watch 

the  projection  machines.  Also  it 
was  found  difficult  to  indicate  on  a 

cue  sheet  the  exact  part  of  a  pic- 
ture where  a  change  was  to  be  made. 

Still  more  often  the  changes  might 
need  to  follow  each  other  in  such 

rapid   succession   that   it   was    almost 

*  Recording   engineer,    M-G-M    Studios. 

physically  impossible  to  follow  them. 
Altogether,  the  cue  sheet  has  not 
proved  particularly  satisfactory  as  a 
means  of  adding  volume  range  to  the 
recorded  product. 

One  method  by  which  volume  ad- 
justment of  the  various  scenes  can 

be  obtained  is  to  re-record  the  original 
sound  to  a  new  sound  negative,  and 
in  the  re-recording  to  adjust  the 
volumes  to  their  respective  correct 
levels.  This  method  has  the  disad- 

vantage of  requiring  some  scenes  to 
be  recorded  at  a  low  enough  point  to 
allow  full  expression  of  louder 
scenes,  which  will  produce  throughout 
the  whole  length  of  the  reel  an  ab- 

normal surface  noise. 

Purely  a  Printing  Operation 

Metro-Goldwyn-Mayer  Sound  De- 
partment originally  developed  an 

automatic  fader  control  which  can  be 

operated  up  and  down  at  the  desired 
points  throughout  the  picture  by 
means  of  a  device  operated  by 
rotches  along  the  side  of  the  film. 
These  notches  are  placed  on  one  side 
to  move  the  fader  up,  and  on  the 
other  side  of  the  film  to  move  the 
fader  down,  the  fader  being  moved 
one  point  up  or  down  for  each  notch. 
Although  this  method  would  operate 
satisfactorily,  it  involved  the  manu- 

facture of  equipment,  its  sale  and  in- 
stallation in  theatres.  On  this  account 

it  was  not  put  into  use. 
In  an  attempt  to  find  some  means 

o^  regulating  the  volume  from  the 
film,  whereby  no  additional  apparatus 
would  be  necessary  and  whereby  the 
desired  control  could  be  obtained  as  an 
integral  part  of  the  print,  and 
whereby  the  human  element  would  be 
eliminated  entirely,  we  arrived  at  the 
present  M.-G.-M.  squeeze  mat  control 

method,  which  very  satisfactorily 
accomplishes  the  desired  results.  The 
method  is  purely  a  printing  operation. 
The  overall  effect  of  this  new 

M.-G.-M.  system  is  to  incorporate  in 
the  original  film  a  variation  in 
volume  range  equal  to  five  steps  on 
the  fader.  In  general,  this  is  ample 
to  satisfy  completely  the  requirements 
of  the  average  picture. 

One  distinct  advantage  of  this- 
method  is  due  to  the  fact  that  as  the 
sound  track  is  made  narrower  by  the 
black  mat,  the  surface  noise  reduces 
proportionately.  The  effect  in  the 
theatre  is  identically  the  same  as 
though  the  fader  were  moved  up  or 
down.  In  fact  it  is  impossible  to  dis- 

tinguish by  ear  whether  the  fader  has 
been  moved  or  whether  the  track  has 
changed  in  width. 

The  use  of  this  M.-G.-M.  method 
is  foolproof,  and  in  general  will  allow 
a  whole  reel  of  film  to  be  run  with- 

out any  change  in  the  fader  setting, 
providing  the  reel  has  been  started 
at  the  right  volume  by  suitable  prior 
adjustment  of  the  fader.  Release 
prints  of  the  Metro-Goldwyn-Mayer 
product  are  now  being  turned  out  in- 

corporating this  valuable  advance  in 
the  technique  of  presenting  sound 

pictures. A  distinct  advantage  of  this 
M.-G.-M.  method  is  in  the  ability  to 
make  volume  changes  gradually, 
wherein  it  is  superior  to  the  fader 
control  because  the  volume  changes 
in  the  latter  case  are  in  definite 
steps,  audible  and  objectionable  to 
the  listener. 

Care  of  the  Eyes 
The  extra  work  which  is  thrown 

upon  the  nervous  system  through 
seeing,  reading,  writing  and  sewing 
with  defective  eyes  is  recognized  by 
all  physicians  as  an  important  cause 
of  disease.  The  tax  made  upon  the 
nervous  system  by  the  defective  eye 
lessens  the  supply  of  energy  available 
for  other  bodily  use,  and  the  general 
health  suffers.  The  health  is  im- 

proved when  proper  glasses  are  pre- 
scribed. 

The  following  general  precautions 
are  worth  observing: 

1.  Rest  the  eyes  when  they  hurt, 

and  as  far  as  possible  do  close  work — 
such  as  writing,  reading,  sewing,  wood 
carving,  etc. — by  daylight. 

2.  Never  read  in  a  very  bright  or 
a  very  dim  light. 

3.  If  the  light  is  near,  have  it 
shaded. 

4.  Do  not  rub  the  eyes  with  the 
fingers. 

5.  If  the  eyes  are  weak,  bathe 
them  in  lukewarm  water  in  which  a 
pinch  of  borax  has  been  dissolved. 

Screen  Companies  Merge 

Negotiations  have  been  completed 
for  the  merger  of  Beaded  Screen 
Corp.,  makers  of  the  Vocalite  screen, 
and  Raven  Screen  Corp.,  makers  of 
the  Raven  Transitone  Screen. 
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Organized  Publicity  Service  Created  For 

Projectionists  by  Advisory  Council 

THE  accompanying  articles  from 
the  Ottawa  Evening  Journal  of 

Ottawa,  Canada,  the  Rochester  Eve- 
ning Journal,  and  the  Post,  Express 

of  the  latter  city,  are  excellent  illus- 
trations of  the  splendid  work  which 

is  being  done  by  the  Projection  Advi- 
sory Council.  These  articles  are  ap- 

pearing in  newspapers  throughout 
the  United  States  and  Canada,  with 
the  aid  of  resident  Council  members, 
and  clearly  show  how  much  can  be 
accomplished  by  organized  and  sys- 

tematized publicity  work.  Such  no- 
tices do  not  appear  spontaneously  or 

because  newspapers  have  awakened 
to  a  realization  of  the  importance  of 
projection.  Newspapers  need  to  have 
their  attention  attracted  to  such  ma- 

terial, and  for  the  first  time  in  the 
history  of  the  industry,  an  effort  is 
being  made  to  see  that  projectionists 

get  none  the  "worst"  of  it  in  the 
public  press. 

Seeks  Nationwide  Support 

In  the  vigorous  prosecution  of  such 
a  publicity  campaign,  the  Council  is 
merely  taking  a  leaf  out  of  the  book 
of  many  successful  business  com- 

panies, religious  institutions,  govern- 
ments, charitable  organizations,  po- 

litical groups,  etc.  The  importance 
of  such  publicity  in  creating  goodwill 
for  projectionists  is  incalculable,  but 
it  is  certain  that  the  process  is  stor- 

ing up  much  favorable  opinion  that 
might  be  put  to  work  at  any  moment. 
The  projection  Advisory  Council 

has  already  taken  up  projectionist 
publicity  as  one  of  its  major  activi- 

ties, and  it  is  seeking  the  assistance 
of  resident  members  throughout  this 
country  and  Canada.  Just  at  present 
the  Council  is  appealing  to  projec- 

tionists to  assist  in  increasing  the 
membership  of  the  Council  so  that  a 
nationwide  representation  may  be  had 
and  thus  facilitate  the  work  of  the 
Council  in  all  sections.  The  Council 
has  been  extraordinarily  successful 
thus  far  in  conducting  a  campaign  of 
considerable  extent  with  the  aid  of  a 
very  minimum  of  expense  account 
and  outside  membership  help.  An  in- 

creased membership  will  naturally 
provide  some  additional  revenue  for 
the  expansion  of  this  work  and  will 
serve  to  develop  a  more  closely  knit 
organization. 

Inquiries    Invited 

Those  wishing  to  cooperate  in  the 
work  of  the  Council  are  invited  to 
get  in  touch  with  the  nearest  regional 
officer  or  address  directly  to  the  head- 

quarters of  the  city  to:  Projection 
Advisory  Council,  G.  P.  0.  Box  98, 
New  York  City.  The  articles  pre- 

viously referred  to  are  appended 
hereto : 

Rochester  Evening  Journal: 

A  CRITIC'S  NOTEBOOK 
By  David  Kessler 

When  you  hear  poor  sound  repro- 
duction in  a  motion  picture  house, 

whom  do  you  blame? 

Personally,  I've  placed  most  of  the 
blame  upon  the  producers.  Next  in 
line  for  its  share  of  the  blame  comes 
poor  acoustics  in  many  of  the  the- 

atres built  without  thought  of  sound 
projection.  Last  of  all  in  the  matter 
of  blame,  to  my  mind,  is  the  projec- 
tionist. 

But  members  of  the  local  union  of 
projection  men,  according  to  a  letter 
from  H.  B.  Spencer,  secretary,  of  No. 
92  Spencer  Road,  believe  that  they 
are  saddled  frequently  with  the  onus 
of  bad  sound  effects.  As  a  complete 
statement  of  their  side  of  the  ques- 

tion, Mr.  Spencer  submitted  an  article 
written  by  a  New  York  expert  on  the 
subject,  with  the  request  that  it  be 
reprinted.    Here   goes: 

It  seems  that  there  has  been  a  ten- 
dency among  the  movie  reviewers  and 

the  more  restless  of  the  movie  pa- 
trons to  blame  those  mysterious  per- 

sons in  the  projection  room  when  any- 
thing goes  wrong  with  the  sound  in 

talkies. 

Apparently  the  impression  prevails 
that  the  experts  who  manipulate  the 
sound  apparatus  in  the  theatre  are 
wholly  responsible  for  the  results, 
good  or  bad.  And  now,  after  suffer- 

ing in  silence,  the  projectionists  have 
emerged  from  their  sound-proof  boxes 
to  protest,  through  the  spokesman- 
ship  of  their  leader,  Mr.  William  F. 
Canavan,  against  the  contumely 
which  has  been  unwarrantably  heaped 

upon  them. 
Factors    Affecting    Reproduction 

At  a  recent  luncheon  of  the  Pro- 
jection Advisory  Council,  Mr.  Cana- 

van happily  undertook  to  dispel  some 
popular  misconceptions  in  regard  to 
sound.  In  commenting  on  his  re- 

marks, several  trade  papers  point  out 
editorially  that  there  are  numerous 
causes  which  may  result  in  poor 
sound  reproduction  of  which  the  pro- 

jection is  only  one.  Such  factors  as 
poor  studio  recording,  defective  prints 
or  disks,  bad  acoustics  and  inferior 
reproducing  equipment  may  be  to 
blame.  To  quote  from  one  of  the  edi- 
torials: 

"Experience  has  demonstrated  con- 
clusively that  many  of  our  large  first- 

run  houses  are  delivering  an  inferior 
quality  of  sound,  not  because  of  any 
neglect,  carelessness  or  ignorance  on 
the  part  of  their  technical  staffs  but 
because  they  are  very  badly  suited  to 
the  showing  of  sound  pictures. 

"  .  .  .  In  by  far  the  majority  of 
cases    projectionists    are    getting    out 

of  their  sound  equipments  about  all 
that  they  are  capable  of  delivering. 
They  are  doing  a  conscientious  job, 
but  they  cannot  be  expected  to  over- 

come the  handicaps  of  bad  prints  and 
discs,  excessive  amplification,  and 
sub-standard  equipment  which  is  in- 

stalled in  many  theatres.  Also,  there 
is  the  factor  of  acoustics  which  is  tbo 
often  an  almost  insuperable  obstacle. 

"The  projectionists  of  the  country 
have  done  a  remarkably  good  job  in 
connection  with  the  introduction  of 
sound.  They  should  not  be  compelled 
to  defend  themselves  against  whole- 

sale criticism  for  results  which  are 

wholly  beyond  their  control.    ..." 
Ottawa  Evening  Journal: 

'TWIXT   STAGE   AND   SCREEN 
By   Will   McLaughlin 

"Patrons  of  sound  equipped  the- 
atres and  newspaper  film  reviewers — • 

many  of  the  latter  are  former  dra- 
matic critics  whose  artistic  souls  re- 

volt against  the  use  of  dialogue  in 
dramatic  expression  other  than  on  the 
stage — have  a  tendency  to  place  the 
blame  on  the  boys  in  the  projection 
booth  when  anything  goes  wrong  dur- 

ing the  unfolding  of  the  picture  on 
the  screen.  In  other  words,  the  pre- 

vailing impression  among  laymen  is 
that  the  projectionist  is  wholly  re- 

sponsible for  the  results  if  bad,  and 
deserving  of  no  credit  at  all  if  good. 

Requisites  for  Work 

"This  view,  however,  is  unfair  and 
entirely  at  variance  with  the  real 
facts.  The  boys  who  manipulate  the 
intricate  sound  apparatus  and  huge 
projection  machines  in  the  booths  of 
our  local  theatres  are  of  more  than 
average  intelligence,  conscientious 
and  diligent  students  of  the  new  art 
of  the  screen.  They  have  to  be  in 
order  to  possess  the  sound  technical 
knowledge  necessary  to  pass  the  se- 

vere examinations  of  their  union  and 
the  additional  regulations  of  the 
Government  before  being  permitted  to 
operate.  No  more  are  they  mere  mov- 

ing picture  operators,  but  members 
of  a  profession  that  is  as  difficult  as 
it  is  important  in  present-day  theatre 
operation — a  profession  of  such  im- 

portance that  it  justifies  the  pride 
which  its  members  take  in  it. 

Friendly  Rivalry 

"The  editor  of  this  department  has 
frequently  been  made  aware  of  the 
fine  spirit  of  rivalry  which  exists 
among  local  projectionists  in  further- 

ing the  cause  in  perfect  sound  repro- 
duction in  the  theatres  to  which  they 

are  attached.  Consequently  we  are 
glad  of  this  opportunity  to  help  dis- 

sipate on  their  behalf  some  of  the  fal- 
lacies which  exist  among  theatregoers 

in  regard  to  inferior  projection  and 
defective  sound  which,  more  often 
than  that,  is  due  to  inferior  studio 
recording  on  film  or  disk,  or  to  the 
fine  hand  of  the  Film  Censor  Board. 
"Under  the  circumstances  it  is 

manifestly  unfair  to  attribute  all  the 
blame  for  poor  reproduction  to  pro- 

jectionists." 
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SOUND 
PROJECTION \ 

Sound  Projection  -  $6— ] 
Television  -  -  -  -  $3— 
Combination  Price  -  $8— 

Thousands  of  copies  of  this  book  bave  been  sold  in 
the  last  several  months.  It  has  been  acknowledged 
everywhere  as  the  best  treatment  on  the  subject  of 
sound  picture  projection. 

It  takes  in  all  kinds  of  sound  equipment,  giving  a  com- 
plete explanation  of  the  advantages  of  each  type,  how 

to  operate  it,  what  troubles  may  be  expected  and  how 
to  remedy  them  quickly  and  efficiently,  how  to  main- 

tain the  equipment  and  how  to  get  the  best  tone  effects 
and  to  obtain  proper  acoustical  conditions. 

It  is  a  book  written  especially  for  the  theatre  manager, 
the  engineer  and  the  projectionist.  It  is  also  of  great 

value  to  the  army  of  experimenters  working  on  the  im- 
provement of  sound  picture  equipment. 

TELEVISION 
The  papers  are  full  of  stories  about  television.  It  is 
estimated  by  the  most  conservative  authorities  that  we 
will  have  television  for  theatres  within  a  very  short 
time.  Roxy  says  he  wants  it  at  once;  B.  S.  Moss, 
veteran  theatre  operator,  is  building  new  theatres  with 
provision  for  television  apparatus. 

This  book,  written  for  the  theatre  owner,  projectionist 
engineer  and  technician,  gives  a  valuable  outline  of 
the  work  already  accomplished  on  Television,  the 
scientific  and  mechanical  background,  its  operation  and 
practical  usefulness  in  connection  with  motion  pictures. 
It  should  be  read  and  digested  by  every  member  of 
the  theatre  staff. 

Fill  in  the  coupon  below,  tear 
out  and  mail  it  at  once  to  the 

Mancall  Publishing  Corpora- 
tion, 45  West  45th  Street,  New 

York  City.  Please  be  sure  to 
mention  which  one  of  the  books 

you  want  or  both  and  inclose 
the  proper  remittance.  We  will 

pay  all  postage.  Shipment  will 
be  made  within  three  days  after 

receipt   of   order. 

MANCALL  PUBLISHING  CORP. 

45  West  45th  Street,  New  York 

I  want  a  copy  of  SOUND  PROJECTION  and 
a  copy  of  TELEVISION  (If  you  want  only  one,  please 
indicate  which  one  plainly).     Enclosed  is  remittance. 

Name      

Street      

City   

State     
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New  Cue-Meter  Ingenious 
Projection  Room  Aid 

THE  Cue-Meter  is  an  instrument 
which  shows  the  projectionist, 

at  a  glance,  the  exact  number  of  feet 
of  film  from  the  changeover  of  the 

particular  reel  which  is  being  pro- 
jected. It  is  designed  to  be  attached 

to  the  front  wall  of  the  projection 
room,  near  the  operating  side  of  each 
projector,  and  is  connected  to  the 
shutter  shaft  by  means  of  a  flexible 
cable.  It  consists  of  a  system  of  gear- 

ing, driving  a  pair  of  hands  similar 
to  those  of  a  clock,  which  indicate  the 
exact  number  of  feet  of  film  remain- 

ing in  the  upper  magazine. 

How  It  Works 

The  dial  of  the  Cue-Meter  has  two 
scales,  one  within  the  other.  The 
outer  scale  has  100  divisions,  each 
equal  to  one  foot  of  film.  The  inner 
scale  has  25  divisions,  each  equal 
to  100  feet  of  film.  The  gear 
ratios  are  such  that  one  complete 
revolution  of  the  large  hand  causes 
the  small  hand  to  move  one  division 
on  the  inner  scale. 

After  the  projectionist  threads  a 
reel  of  film  which  has  previously  been 
measured  from  start  mark  to  the 
changeover,  he  sets  the  small  hand  to 
the  division  on  the  inner  scale  of  the 

meter  corresponding  to  the  100-foot 
units  as  determined  from  the  length 
of  the  film;  and  then  sets  the  large 
hand  to  the  division  on  the  outer 
scale  corresponding  to  the  fractional 
part  of  the  100-foot  unit  of  the  film 
length. 
In  other  words,  assuming  the 

length  of  the  reel  to  be  1825  feet,  the 
projectionist  would  set  the  small  hand 
to  division  18  on  the  inner  scale  and 
then  set  the  large  hand  to  division  25 
on  the  outer  scale.  The  meter  sub- 

tracts one  unit  from  the  total  for 
each  foot  of  film  run.  Still  using  the 
above  figures,  we  will  assume  that 
the  projector  runs  down  25  feet  of 
film.  At  this  instant  the  small  hand 
of  the  Cue-Meter  will  point  to  divi- 

sion 18  on  the  inner  scale  and  the 
large  hand  will  point  to  zero  on  the 
outer  scale,  thus  indicating  1800  feet 
still  to  be  projected. 

Assuming  that  the  projectionist  al- 
lows ten  feet  of  film  on  the  outgoing 

projector,  for  the  incoming  projector 
to  come  up  to  speed,  he  simply 
watches  the  Cue-Meter  until  it  indi- 

cates ten  feet  remaining  in  the  upper 

magazine  and  then  starts  the  incom- 
ing projector  and  makes  the  change- 

over at  the  instant  the  Cue-Meter  in- 
dicates zero. 

Curtain-Cues 

The  Cue-Meter  can  be  used  in  the 
same  way  to  indicate  the  exact  point 

to  close  or  open  curtains.  (Knowing 
the  time,  in  seconds,  required  for  a 
curtain  to  close  (if  motor-driven),  the 
projectionist  multiplies  this  time  by 
1%  (number  of  feet  of  film  projected 
per  second)  and  starts  the  curtain 
motor  when  the  Cue-Meter  of  the  out- 

going projector  indicates  that  number 
of  feet  still  in  the  upper  magazine. 
Example: 

Curtain  closes  in  eight  seconds. 
Projectionist  starts  curtain  motor 
when  Cue-Meter  of  out-going  projec- 

tor indicates  12  feet. 

Fader  Cues 

Preparing  a  complete  fader  cue- 
sheet  is  simplicity  itself.  During  the 
rehearsal,  or  first  show  where  rehear- 

sals are  not  given,  the  projectionist 
starts  each  reel  with  the  fader  set  at 

New  Cue-Meter 

normal  for  that  particular  theatre. 
Then  as  the  observer  signals  for  a 
change  in  volume  the  projectionist 
makes  the  required  change  and  at  the 
same  time  makes  a  note  of  the  Cue- 
meter  reading.  When  the  observer 
again  signals,  the  projectionist  makes 
another  note  of  the  fader  setting  and 
the  meter  reading.  The  next  time  this 
reel  is  projected  the  fader  settings 
are  changed  when  the  meter  indicates 
the  footages  before  noted.  Such  cues 
can  be  read  at  a  glance  and  are  far 
more  accurate  than  cues  giving  a 
description  of  the  action  or  dialogue. 
A  new  shift  of  projectionists,  who 
have  not  previously  seen  the  picture, 
may  come  on  duty  and  run  a  perfect 

show,   with   only  the    Cue-Meter   and 
footage  cues  to  guide  them. 

Re-Synchronizing 

The  Cue-Meter  is  also  useful  for 
re-synchronizing  disc  prints.  When 
the  film  breaks  above  the  top  sprock- 

et,, it  is  necessary  to  stop  the  pro- 
jector, make  a  patch,  rewind  the  film 

and  start  all  over  again.  As  an  ex- 
ample, suppose  the  film  broke  above 

the  top  sprocket  and  the  projector 
kept  running  for  several  feet  before 
it  was  stopped.  Do  not  disturb  the 
reproducer  on  the  record.  Merely 
subtract  the  cue-meter  reading  from 
the  total  length  of  film.  Then  take 
the  frame  which  has  the  footage  num- 

ber on  the  edge  of  the  film  which 
corresponds  with  the  remainder  de- 

rived from  the  above  subtraction, 
thread  it  into  the  aperture  plate  and 
finish  projecting  the  reel  in  the  usual 
manner. 

The  Cue-Meter  is  also  useful  to  in- 
dicate definite  times  to  give  Stage 

Warnings,  Orchestra  Calls,  Arc 
Standbys,  etc. 

Lubrication 

The  Cue-Meter  should  be  oiled  reg- 
ularly at  three  points.  These  points 

may  be  reached  by  removing  the 
knurled  screw  at  the  top  of  the  case 
permitting  the  case  to  swing  down 
and  exposing  the  mechanism. 
Place  One  drop  of  projector 

mechanism  oil  in  each  of  the  three  oil 
holes,  about  once  every  twelve  hours 
of  operation. 
The  flexible  shaft  should  be  re- 

moved from  its  housing  about  twice  a 
year  and  given  a  coating  of  graphite 
chain  lubricant. 

Do  Not  Clean  the  Dials  with  Film 
Cement.  If  they  become  soiled  they 
may  easily  be  cleaned  with  soap  and 

water. 

The  Amplion  Type  PA-50 
Power  Amplifier 

The  Amplion  Type  PA-50  Power 
Amplifier  is  the  latest  accomplish- 

ment of  the  Amplion  laboratories.  This 

amplifier  is  made  under  the  Loftin- 
White  patents,  plus  some  other  new 
developments  from  the  Amplion  labo- 

ratory. These  features  cannot  be  dis- 
closed at  present,  due  to  patent  rea- 

sons. These  new  inventions  have  made  it 

possible  to  modulate  two  50-watt 
power  tubes  with  one  type-224  radio. 
tube,  the  224-tube  operating  directly 
from  the  standard  phonograph  pick- 

up. The  actual  gain  of  this  amplifier 
has  not  been  measured  at  this  time-,, 
but  the  two  50-watt  tubes  are  driven 
at  their  full  wattage  capacity  by  the 
type-224,  which,  when  in  operation,,  is 
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excited  by  the  standard  phonograph 

pick-up. 
It  has  raised  the  standard  of  qual- 

ity in  the  reproduction  of  all  forms  of 
sound.  Through  the  new  develop- 

ments it  is  possible  to  retain  the  high 
standard  of  quality  and  yet  manu- 

facture this  big  amplifier  to  sell  at  a 
list  price  of  $700.00  and  at  the  same 
time   allow  standard  trade  discounts. 
An  announcement  to  be  made 

shortly  will  show  a  unique  and  sen- 
sational installation,  wherein  this  new 

amplifier  is  used  in  conjunction  with 
the  new  Amplion  12-foot  exponential 
horn  speaker. 

D ISC  vs. Film 

Following  its  recent  acquisition  of 
certain  interests  in  the  Theodor  H. 
Nakken  sound-on-film  patents, 
Warner  Bros.  Co.,  was  reported  as 

set  to  drop  their  Vitaphone  record- 
ings and  in  future  release  their  prod- 

uct on  sound  film  exclusively.  Con- 
siderable speculation  and  inquiry  on 

the  possibility  of  such  a  move  brought 
the  answer  from  Warners  that  "as 
far  as  Warner  Bros,  is  concerned, 

sound-on-film  does  not  exist."  This 
comment,  while  reassuring,  is  not  gen- 

erally regarded  as  the  last  word  on 
the  matter. 

Should  Warners  really  go  through 
with  the  idea  of  supplanting  discs 
with  sound-on-film,  the  disc  business 
would  be  pretty  much  brought  to  a 
standstill.  There  has  been  much  re- 

cent comment  on  the  relative  merits 
of  each  process,  particularly  at  the 

Spring  Meeting  of  the  S.  M.  P.  E'., but  the  facts  marshalled  in  support 

of  either  argument  were  not  of  suf- 
ficient importance  to  definitely  settle 

the  question.  Disc  is  generally  ad- 
mitted to  afford  the  best  sound  repro- 

duction, but  the  cost  of  the  process  is 
regarded  as  permanently  barring  its 
adoption  as  standard. 
Warners  are  known  to  have  long 

been  on  the  hunt  for  certain  patent 

rights  with  which  to  fortify  its  po- 
sition in  the  sound  field.  The  pur- 

chase of  the  Nakken  patents  is  a  step 

in  this  direction.  Then,  too,  Harry 
Grinnell  Matthews,  noted  English  in- 

ventor, recently  spent  several  months 
in  this  country  and  was  reported  to 

be  in  Warners'  pay  as  an  agent  work- 
ing to  "bust  wide  open  the  patent 

situation." Warner  is  more  or  less  a  lone  hand 
in  these  patent  moves,  as  the  balance 
of  the  producers  are  regarded  as  be- 

ing satisfied  with  existing  W.  E.  tie- 
ups  on  recording  and  reproduction. 
Warner  independence  in  these  mat- 

ters has  long  been  known. 

     J.  J.  P. Sees  Improved  Film 
Discovery  of  an  accidental  impurity 

which  is  largely  responsible  for  the 
sensitiveness  of  film  and  the  eventual 
possibility  of  improved  projection  via 
its  elimination  is  seen  here  in  the 
talk  made  by  Dr.  C.  E.  K.  Mees, 
director  of  research  for  Eastman 
Kodak,  before  the  Canadian  Chemical 
Society. 

The  impurity,  he  explained,  was 
found  in  the  gelatin  from  the  skin 
of  animals  and  had  been  traced  to 
the  consumption  of  plant  life.  It  is 
a  compound  containing  sulphur. 

While  a  film  projected  on  the  screen 
appears  smooth  to  the  naked  eye,  the 
surface  of  the  projected  picture  con- 

tains millions  of  microscopic  crystals, 
Mees  said.  More  of  these  crystals  are 
to  be  found  in  a  square  inch  of  film 
than  there  are  human  beings  on  earth, 
he  pointed  out. 

Color  Sensation 

The  nerve  fibers  of  the  eye  which 
carry  the  sensation  of  color  to  the 
brain  are  particularly  sensitive  to 
the  primary  colors— red,  yellow,  and 
blue.  Indeed,  all  color  sensations  are 
produced  by  the  stimulation  of  three 
sets  of  nerves  which  are  sensitive  to 
the  primary  colors. 

If  one  sees  purple,  it  is  because  the 
optic  nerves  sensitive  to  red  and  to 
blue  (purple  equals  red  plus  blue), 
have  carried  their  separate  messages 
to  the  brain,  and  the  blending  of  the 
two  distinct  messages  in  the  brain  has 
given  the  sensation  of  purple.  If  a 
red  rose  is  seen,  it  is  because  the 
optic  nerves  sensitive  to  red  have 
been  stimulated  and  have  carried  the 

message  to  the  brain. 
A  snowy  field  stimulates  equally  all 

three  sets  of  optic  nerves — the  red, 
the  green,  and  the  blue.  Lavender, 
which  is  one  part  blue  and  three 
parts  white,  would  stimulate  all 
three  sets  of  nerves,  but  with  a 
minimum  of  stimulation  for  the  blue. 
Equal  stimulation  for  the  three  sets 
of  nerves  would  give  the  impression 
of  white. 

A  color-blind  person  has  some  de- 
fect in  one  or  more  of  the  three  sets 

of  nerves  which  carry  the  color  mes- 
sage to  the  brain.  Suppose  the  nerve 

fibers  responsible  for  carrying  the  red 
are  totally  defective: — under  these 
conditions  a  person  viewing  a  yellow 
flower  would  see  it  as  a  green  flower. 

Tube  Coating  Puzzles 
It  is  often  necessary  to  explain  that 

the  density  of  the  silver-like  coating 
in  vacuum  tubes  has  nothing  what- 

soever to  do  with  the  performance  of 
the  device.  This  coating  is  not  silver 
but  magnesium,  and  its  presence  is 
necessary  to  insure  a  high  vacuum. 

Before  the  air  has  been  exhausted 
from  the  tube  in  the  factory  the  glass 
is  perfectly  clear.  After  pumps  have 
removed  as  much  air  as  possible  the 
stem  is  sealed  and  the  tube  is  placed 
in  a  radio-frequency  furnace. 

This  machine,  as  its  name  indicates, 
produces  heat  which  causes  a  small 
quantity  of  magnesium  placed  inside 
the  tube  to  explode  and  be  deposited 
on  the  inside  wall  of  the  glass.  This 
process  consumes  all  undesired  gas 
which  had  not  been  removed  by  the 

pumps. 
Musicians  Lose  $20,000,000  Yearly 

Musicians'  income  has  been  cut 
about  $20,000,000  per  year  as  a  re- 

sult of  the  inroads  of  sound  pictures 
into  the  amusement  field,  according 
to  a  statement  issued  by  President 
Joseph  M.  Weber  of  the  A.  F.  of  M. 
at  the  last  convention  in  Boston. 
The  A.  F.  of  M.,  which  has  some 
140,000  members,  is  actively  backing 
the  Music  Defense  League  which  has 

for  its  aim  the  "abolition  of  mechan- 
ized music."  The  League  reports 

much  progress  in  its  drive  to  win 
public  sentiment  over  to  its  demand 
for  employment  of  musicians. 

Electric    Chemical    Separation 
Many  chemical  analyses,  basic 

processes  in  every  industry,  depend 
upon  the  detection  of  color  changes, 
the  more  elementary  among  which  are 

the  shade  variations  of  "indicators" used  to  show  whether  a  solution  is 
alkaline  or  acid  or  when  these  two 
chemical  conditions  neutralize  each 
other.  Walter  Krahl,  Chief  Engineer 
with  the  Arcturus  Radio  Tube  Com- 

pany, Newark,  N.  J.,  describes  ap- 
paratus under  development  in  the 

Arcturus  laboratories  which  will  sup- 
plant the  human  eye  in  checking 

these  determinations. 
"As  we  all  know,"  says  Mr.  Krahl, 

"the  sensitivity  of  the  human  eye  to 

color  changes  varies  with  the  indi- 
vidual. Some  of  us  are  color  blind. 

Such  persons  are  unable  to  discrimi- 
nate among  delicate  color  changes. 

To  a  mild  case  of  color  blindness,  pink 

and  yellow  appear  the  same  color,  and 
so  do  blue  and  green.  A  bad  case 

of  color  blindness  sees  "photograph- 
ically"— that  is,  everything  appears 

like  a  photograph,  in  varying  shades 
of  black  and  white.  Many  people  are 
color  blind  without  knowing  it,  and 
often  hold  down  positions  where  a 
certain  degree  of  color  discrimination 
is  desirable  or  even  necessary. 

"An  artificial  eye,  however,  employ- 

ing the  photoelectric  cell,  can  be  de- 
signed that  is  sensitive  to  color 

changes  which  even  the  normal  eye 
cannot    detect. 
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Forecasts      Hurricanes      From 

Drop  in  Power  of  Sunlight  g\ 
THE  possibility  of  forecasting 

tropical  hurricanes,  like  those 
which  occasionally  strike  Florida  or 
Cuba,  by  watching-  for  sudden  de- 

creases in  the  intensity  of  sunlight, 
which  decreases  are  believed  to  pre- 

cede such  hurricanes  and  to  cause 
them,  is  seen  by  Mr.  Herbert  Janvrin 
Browne,  consulting  meteorologist,  of 
Washington,  D.  C.  Collecting  from 
weather  records  all  available  in- 

stances of  West  Indian  hurricanes, 

North  Pacific  hurricanes  or  "ty- 
phoons," cyclones  in  the  Bay  of 

Bengal  and  the  Australian  storms 

called  "williwaws"  occurring  between 
1908  and  1929,  Mr.  Browne  compared 
these  hurricane  dates  with  the  values 

of  the  "solar  constant,"  which 
measures  the  intensity  of  sunlight, 
for  six  days  before  and  after  the  day 
on  which  each  hurricane  apparently 
began. 

Browne's  Theory 

"The  weight  of  evidence  is  over- 
whelming," he  concludes,  "that  during 

the  hurricane  seasons  marked  drops 
in  solar  radiation  precede  at  short 
intervals  and  bring  on  West  Indian 
and  other  hurricanes  of  the  tropical 
and  subtropical  oceans  in  zones  of 
calms,  low  rainfall  and  high  surface 

temperatures." 
To  use  this  relationship  practically 

in  order  to  forecast  such  hurricanes 

farther  in  advance  than  is  now  pos- 
sible one  need  not  understand  pre- 
cisely why  sunlight  and  these  storms 

are  related.  Mr.  Browne  has  formu- 
lated, however,  a  theory  that  intense 

sunlight  tends  to  increase  the  stirring 
of  the  air  over  the  danger  spots  in 
the  oceans  where  hurricanes  are 
likely  to  start  so  that  any  excess  of 
energy  is  dissipated  before  it  can  be- 

come dangerous.  If  the  intensity  of 
the  sunlight  decreases,  this  atmos- 

pheric safety  valve  may  quit  work- 
ing and  allow  excess  energy  to  ac- 

cumulate until  it  starts  a  hurricane. 

Find     Sunset-Colored      Glasses 

Keep  Flies  Out  of  Rooms 
An  aversion  of  house  flies  to  red 

or  yellow  light,  discovered  by  experts 
of  the  Crown  Glass  Works  of  Pilking- 
ton  Brothers,  Limited,  at  St.  Helens, 
England,  is  attracting  attention 
among  British  entomologists  not  only 
as  a  promising  means  of  keeping  flies 
away  from  food  storerooms  and  simi- 

lar places  but  probably  as  an  example 
of  the  way  that  evolution  has  fitted 
the  habits  of  these  insects  to  the  con- 

ditions  of  their   environment. 
In  consultation  with  Professor 

Robert  Newstead  of  Liverpool  Uni- 
versity, the  Pilkington  experts  set  up 

experimental  rooms  the  windows  of 
which  were  made  of  white  glass,  red 

ass,  yellow  glass,  blue  glass  and 
glasses  of  other  colors.  Flies 
gathered  more  numerously,  it  was 
found,  in  the  ordinary  white  light 
admitted  by  colorless  windows  than 
in  light  of  any  other  color.  Blue  and 
green  glass  made  relatively  little 
difference,  the  insects  invading  blue- 
lighted  or  green-lighted  rooms  in 
virtually  the  same  numbers  as  were 
found  in  white-lighted  rooms. 

Red    and   Yellow   Repels 

Red  and  yellow  glasses,  however, 
attracted  notably  fewer  insects,  lead- 

ing the  experts  to  conclude  that  red 
or  yellow  light  is  for  some  reason  re- 

pellent to  the  flies.  That  yellow  win- 
dow glasses  might  serve  to  keep  flies 

out  of  rooms  not  otherwise  protected 
is  a  practical  suggestion.  The  sug- 

gestion relating  to  evolutionary 
theory  is  that  perhaps  the  habit  of 
these  insects  to  avoid  red  or  yellow 
light  is  related  to  their  custom  of 
hiding  away  out  of  sight  during  the 
night. 

Reddish  or  yellowish  light  perhaps 
indicates  to  the  fly  the  tinge  of  sunset 
and  the  approach  of  the  hour  when  it 
is  necessary  to  seek  a  nighttime  hid- 

ing place. 

Earth  Electricity  May  Explain 

Day  and  Night  Rhythms 
Observations  which  may  supply  a 

clue  to  the  mysterious  cause  of  the 
day  and  night  rhythms  known  to  exist 
in  plants  and  animals,  many  of  which 
rhythms  persist  even  when  the 
creatures  concerned  are  placed  in 
dark  rooms  away  from  every  indica- 

tion of  daylight  or  darkness,  are  re- 
ported by  Professor  Fernando  San- 

ford,  of  Sanford  University,  Calif., 
in  the  latest  bulletin  of  his  Terrestial 
Electric  Observatory. 
Twice  a  day,  Professor  Sanford 

discovers,  electrically  insulated  ob- 
jects near  the  earth's  surface  change 

electric  voltage  by  an  amount  equiva- 
lent to  about  200  volts.  During  the 

day  such  insulated  bodies  are  elec- 
trically positive;  during  the  night 

they  are  negative.  Delicate  electric 
instruments  set  up  to  test  these  effects 
showed  an  electro-positive  repulsion 
between  loose  insulated  objects  in  the 

daytime  and  a  similar  but  electro- 
negative repulsion  at  night.  Both 

plant  and  animal  bodies  probably 
contain,  physiologists  believe,  struc- 

tures more  or  less  perfectly  insulated 
electrically. 

Daily   Electric   Changes 

It  is  not  unreasonable  to   imagine 
that  these  structures  may  be  sensitive 
to    the   daily   electric    changes   which 
Professor  Sanford  has  discovered,  so 

that  some  animals  might  continue  to 
take  their  nightly  sleep  and  some 
plants  to  close  their  leaves  as  they 
do  in  darkness,  even  when  kept  in 
continuous  light.  Similar  unconscious 
effects,  of  this  daily  reversal  of  electric 
charge  are  perhaps  responsible  for  the 
fact  that  most  human  beings  sleep 
more  soundly  at  night  than  in  the 
daytime,  even  when  noise  and  light 
are  excluded. 
The  daily  variations  of  electric 

charge  are  caused,  Professor  San- 
ford believes,  by  interaction  between 

vast  electric  charges  on  the  sun  and 

the  earth,  the  effect  of  the  sun's 
charge  being  to  repel  the  negative 
electricity  of  the  earth  so  that  the 

planet's  sunlit  side  becomes  relatively 
positive  while  the  dark  side  is  rela- 

tively negative. 

Lightning  Protector 
A  lightning  protector  is  an  elec- 

trical safety  valve.  The  duty  of  the 
protector  on  an  electrical  system  is 
to  relieve  the  system  of  abnormally- 
high  voltages,  in  a  manner  somewhat 
similar  to  the  way  a  safety  valve  re- 

lieves a  steam  boiler  of  an  excessive- 
ly-high pressure.  Just  as  the  safety 

should  stop  the  escape  of  steam  after 
the  abnormal  conditions  have  been  re- 

lieved, so  should  a  lightning  protector 
stop  the  flow  of  current  after  the  high 
potential  has  been  relieved. 

Thus  any  device  which  will,  under 
the  influence  of  a  voltage  above 
normal,  permit  current  to  flow 
through  it  and  which  will,  when  ab- 

normal conditions  cease  to  exist,  stop 
the  flow  of  that  current,  constitutes 
a  lightning  protector. 

Old  Men  Have  Better  Eyes  But 
Worse  Ears 

Forty-five  is  the  dangerous  age  for 
men's  eyes  and  ears  if  not  for  the 
rest  of  their  bodily  equipment,  accord- 

ing to  studies  made  recently  by  the 
Research  Division  of  the  Milbank 
Memorial  Fund,  of  New  York  City, 
on  100,000  records  of  physical  ex- 

aminations accumulated  by  the  Life 
Extension  Institute.  All  of  these 
100,000  individuals,  the  statisticians 
of  the  Fund  report,  were  over  25 
years  old,  white,  native-born  Ameri- 

cans. Many  occupations  were  repre- 
sented, most  from  the  better-paid  and 

more  highly-placed  classes.  Among 
individuals  between  25  and  40  years 
old,  the  statistics  indicate,  eye  de- 

fects were  found  in  from  19  to  24  per 
cent  of  the  persons  examined. 

40  the  Critical  Age 

A  year  or  two  beyond  forty  the  per- 
centage of  such  defects  increases 

sharply,  so  that  over  half  of  the  men 
of  50  are  found  to  have  defective  eyes. 
A  curious  point  is  that  the  percentage 
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of  eye  defects  in  very  old  men  actu- 
ally decreases,  probably  meaning 

that  persons  with  good  eyes  are  a 
little  more  likely  to  live  beyond  60  or 
70  than  are  men  with  eye  defects. 
Some  eye  defects  probably  result  from 
general  bad  health  also  apt  to  cause 
earlier  death. 

The  statistics  of  defective  hearing 
show  a  similar  sudden  rise  in  men 
of  40  or  45  but  no  decrease  at  60  or 
70.  Among  men  between  25  and  40 
defective  hearing  is  found  in  less  than 
10  per  cent  of  the  persons  examined. 
Between  40  and  60  the  percentage  of 
ear  defects  increases  rapidly,  so  that 
about  a  third  of  the  men  of  60  have 
something  wrong  with  their  ears.  At 
greater  ages,  instead  of  decreasing  in 
percentage  as  eye  defects  do,  the  ear 
defects  increase  still  more  sharply, 
so  that  nearly  half  of  the  men  of  70 
are  partly  deaf. 

Noise  Causes  Unpleasant 
Stomach  Reaction 

Balloons  in  peoples'  stomachs  to 
record  what  happens  to  that  part  of 
the  human  digestive  apparatus  when 
the  ears  are  assaulted  by  a  loud 
noise,  were  described  by  Mr.  E.  L. 
Smith,  of  the  psychological  laboratory 
of  Colgate  University,  Hamilton,  New 
York,  before  the  recent  meeting  of 
the  Acoustical  Society  of  America  at 
the  Westinghouse  Lighting  Institute 
in  New  York  City.  It  had  been  sus- 

pected, Mr.  Smith  explained,  that  one 
effect  of  loud  noises  on  human  beings 

is  to  create  an  unconscious  "fear  re- 

action" which  may  have  important 
mental  or  physical  results.  Previous 
experiments  had  indicated,  also,  that 
fear  ,or  any  other  sharp  emotional 
reaction  often  affects  the  rhythmic 
contractions  of  the  stomach  which  go 
on  more  or  less  continually  so  long 
as  that  organ  is  in  good  health. 

To  test  these  effects  in  the  case  of 
noises  Mr.  Smith  arranged,  under  the 
direction  of  Professor  Donald  A. 
Laird,  already  known  for  his  studies 
of  the  psychological  effects  of  noise, 
to  have  each  of  four  individuals 
swallow  a  small  rubber  balloon  which 
then  was  distended  with  air  and  con- 

nected to  a  registering  apparatus  so 

that  every  change  in  the  size  or  ten- 
sion of  the  stomach  could  be  recorded. 

When  a  loud  noise  was  produced  in 
the  room,  Mr.  Smith  told  the  society, 
the  stomachs  of  some  of  his  sub- 

jects contracted  sharply,  like  a  sud- 
denly closed  fist  or  like  the  muscular 

jump  or  "start"  which  some  people 
give  when  surprised.  Others  of  the 
individual  stomachs,  on  the  other 
hand,  relaxed  suddenly  when  the 
noise  was  heard.  In  all  cases,  how- 

ever, the  momentary  contraction  or 
relaxation  was  followed  within  a  few 
moments  by  a  decrease  in  the  speed 
of  the  rhythmic  stomach  contractions 
and  by  changes  in  their  intensity. 

The  experiments  must  be  extended 
before  sure  conclusions  can  be  drawn 

but  it  is  probable,  Mr.  Smith's  obser- 
vations suggest,  that  noise  might 

affect  the  stomachs  of  some  people 
sufficiently  ta  cause  indigestion. 

Disc  Troubles  and  Their  Remedies 

VERY  often  really  serious  troub
le 

is  encountered  in  sound  repro- 
duction that  might  be  easily  overcome 

were  the  symptoms  of  the  trouble 
familiar  to  the  projectionist  and  the 

remedy  charted.  The  following  ab- 
stract from  the  maintenance  files  of 

the  Projection  Department  of  a  major 
exhibiting  organization  cites  the  more 
common  troubles  experienced  with 
sound  reproduction  from  discs  and 
should  prove  particularly  interesting 

to  projectionists. — The  Editor. 
1.  Complaint:  Repeating  record; 

muffled  and  indistinct  sound. 

Cause:  Needle  assembly  of  repro- 
ducer leaning  far  to  one  side;  turn- 
tables not  anchored,  but  resting  on 

blocks  of  wood  and  wobbling  as 
though  warped. 

Remedy:  New  arm  and  reproducer, 
because  assembly  was  one  unit  and 
could  not  be  straightened  by  adjust- 

ment;   also,   anchoring  of  turntables. 

2.  Trouble:    Tone   too    "barrelly." 
Cause:      Overweighted     tone     arm 

that   was   not  passing  the   high   fre- 
quencies. 
Remedy:  Trouble  was  partially 

overcome  by  use  of  half-tone  instead 
of  full-tone  needles.  When  even 
better  results  were  desired,  a  new 
and  better  balanced  tone  arm  was  in- 
stalled. 

3.  Complaint:  Bad  records,  caus- 
ing the  needle  to  jump. 

Trouble:  Tone  arms  adjusted  so 
that  needles  were  riding  records  at 
an  angle  of  45  degrees;  also,  lead 
tape  wrappings  on  tone  arm  heads 
which  increased  their  previous  over- 

weight by  1%  pounds. 
Remedy:  Building  up  the  tone 

arms  to  the  proper  angle  and  also 
moving  lead  tape  wrappings  from 
front  to  the  back  of  arms  to  give 
better  balance. 

4.  Complaint:  Record  so  poor 
that  it  would  not  run  without  jump- 
ing. 

Trouble:  Use  of  reproducer  with 
adjustable  tone  arm  and  with  weight 
so  far  on  end  that  the  needle  was 
gouging  and,  at  certain  frequencies, 
hurdling  the  grooves. 
Remedy:  Adjusting  tone  arm 

weight  to  materially  lighten  needle 
pressure;  and  the  substitution  of 
half-tone  for  full-tone  needles. 

5.  Trouble:  Repeating  of  all 
records. 

Cause :  Tone  arm  so  stiff  and  rigid 
that  it  had  absolutely  no  play  and 
could  not  possibly  follow  grooves  at 

high  frequencies,  even  with  half-tone 
needles. 

Remedy:  Replacement  of  tone  arm 
with  one  of  proper  flexibility.  As  a 
temporary     expedience,     projectionist 

was   shown  how  to   guide  n«edle  by hand. 

6.  Complaint:  Records  so  warped 
that  it  was  impossible  to  run  them. 
Cause:  Warping  was  very  slight, 

and  only  in  one  new  record  of  one  set. 
Still,  it  was  enough  to  cause  jumping 

at  high  frequencies  when  full-tone 
needles  were  used. 

Remedy:  A  half-tone  needle 
tracked  perfectly,  even  at  the  high 
frequencies  in  the  damaged,  warped 
record.  Nor  was  there  any  trouble 
with  the  same  record  of  the  substitute 

set  when  it  was  played  with  half-tone 
needles. 

7.  Complaint:  Defective  record, 
with   needle   jumping   and  repeating. 

Trouble:  Considerable  vibration  in 

turntable  which,  with  use  of  full-tone 
needles,  was  causing  jumps  at  points 
of  high  frequency  recording. 
Remedy:  Trouble  was  entirely 

overcome  with  a  decided  improve- 
ment in  sound  quality  by  changing 

to  half-tone  needles. 
8.  Trouble:  Tone  quality  not 

satisfactory. 

Cause:  Needle  riding  too  much  on 
side  of  groove,  causing  flutter  and 
fuzziness;  also,  horns  not  baffled. 
Remedy:  New  arm.  Old  arm 

could  not  be  adjusted  because  threads 
of  the  set  screw  all  had  been  stripped. 
Horns  were  baffled. 

9.  Trouble:  Unsatisfactory  tone 
quality  (new  installation  not  yet  used 
for  public  show) . 
Cause:  Pick-up  head  of  one  arm 

was  frozen,  the  armature  being  almost 
stuck  against  the  magnet,  so  that  a 
narrow  range  of  tones  was  passing; 
also  one  very  bad  tube  in  amplifiers. 
Remedy :  New  head  for  reproducer 

arm  and  new  tube. 
10.  Trouble:  Bad  records,  poor 

tone   quality,  jumping. 
Cause:  Tone  arm  overweighted 

and  with  a  great  deal  of  side  play, 
causing  the  needle  to  chip  the  groove 
walls  and  produce  distorting  and blasting. 

Remedy:  Removal  of  five  ounces 
of  weight  from  tone  arm  and  tighten- 

ing of  adjustments. 
11.  Trouble:  Repeats  and  cut- 

overs;  five  sets  of  discs  used  on  one 

production. Cause:  Two  machines  with  repro- 
ducer arms  of  different  lengths; 

needle  drifting  to  inside  of  disc  be- 
cause machines  were  not  levelled. 

Remedy :  Replacement  of  arms  and 
levelling  of  machines. 

12.  Trouble:  Needles  jumping 

groove. Cause:  Pick-up  arm  has  no  dia- 
phragm and  uses  an  armature  which 

lacks  the  flexibility  to  follow  a  high 
range  of  volume  recorded  in  the 

spiral  of  a  disc. 
Remedy :  Substitutions  of  half-tone 

needles  for  the  full-tone  needles 
which  were  being  used. 

13.  Trouble:  Needle  jumping 

groove. 
Cause:  Weight  of  the  arm  too 

great  for  certain  frequencies. 
Remedy:  Lightening  of  needle 

pressure  on  record. 
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Sound  Recording  Technic 
(Continued  from  page  21) 

tween  the  ear  and  eye  is  maintained. 
The  insistence  on  this  requirement  on 
one  of  the  early  pictures  made  led 
some  humorist  to  call  this  technic 

"The   Trail   of  the   Lonesome   Mike." 
It  should  he  noted  from  previous 

paragraphs :  one  microphone  position 
only  for  one  camera  position.  There 
are  some  cases  involving  complicated 
setups,  where  closeups  and  long  shots 
are  being  attempted  simultaneously, 
where  more  than  one  microphone  may 
be  legitimately  in  the  set  at  one  time, 
but  only  one  of  them  should  be  on  at 
any  given  time.  The  one  that  is  on. 
naturally  should  correspond  with  the 
camera  whose  picture  is  to  be  used 
in  the  final  cut.  This  use  of  closeup 
and  long  shot  simultaneously,  requires 
a  knowledge  of  how  the  scene  is  going 
to  be  cut,  and  should,  therefore,  be 
avoided  if  there  is  any  doubt  about 
cutting. 

During  one  of  the  first  pictures 
that  was  made  with  this  technic,  the 
studio  people  were  coaxed  into  making 
the  sets  with  sufficient  reverberation 
to  produce  the  depth  effect.  The  set 
in  question  was  about  25  or  30  feet 
wide  and  some  35  feet  long  and  ap- 

proximately 24  feet  high.  It  repre- 
sented a  large  hall  in  an  old-fashioned 

European    home,    and    there    was    an 

entrance  onto  a  stairway  from  a 
second-story  room  at  the  back  of  the 
set.  The  dialogue  was  started  in  the 
middle  foreground  by  a  man,  and 
then  a  young  lady  came  out  of  the 
second-story  room  and  said  a  few 
lines,  the  dialogue  continuing  until 
both  people  were  at  the  foot  of  the 
stairs  midway  back  in  the  set. 

Long  and  Short  "Shots" 
The  studio  people  insisted  on  mak- 

ing a  closeup  and  a  long  shot  simul- 
taneously, and'  as  the  long  shot 

covered  a  considerable  angle,  it  was 
impossible  to  get  a  microphone  into 
the  scene  sufficiently  near  the  young 
lady  to  take  care  of  a  sound  track  for 
her  closeup  at  entrance.  When  the 
rushes  were  shown  in  the  review 
room,  the  first  to  come  through  was 
the  long  shot,  and  the  result  was  ex- 

ceedingly good,  the  voice  appearing 
to  come  from  the  mouths  of  the 
speakers.  The  second  rush  showed 
the  long  shot  scene  with  the  closeup 
of  the  young  lady  cut  in  at  the  proper 
place.  This  picture,  however,  was 
coupled  up  with  the  only  sound  track 
available,  namely,  the  long  shot  sound 
track.  Of  the  five  people  in  the  re- 

view room,  three  unconsciously  moved 
their  heads  to  one  side  to  see  around 

the  girl,  in  order  to  find  out  who  was 
speaking  in  the  room  behind  her.  The 
effect  was  so  disconcerting  that  it 
was  necessary  to  retake  the  closeup 
with  its  own  sound  track. 

Since  the  interpretation  of  distance 
by  the  microphone  depends  upon  the 
acoustic  properties  of  the  set,  there 
is  only  one  microphone  distance  at 
which  the  proper  sound  distance  will 
be  obtained.  This  is  analogous  to 
limiting  the  cameraman  to  a  single 
lens  for  his  camera.  Hence,  when  a 
change  is  made  to  a  long  focus  lens, 
it  is  necessary  to  move  the  micro- 

phone nearer  the  scene  than  was 
necessary  for  the  shorter  focal 
length. 

( To   be   continued) 

Enroll     900     For     Second 

Term  of  RCA  School 

WITH  900  members  of  projec- tionists locals  from  Manhat- 
tan, Long  Island,  Eastern  New 

Jersey,  Southwestern  Connecticut  and 
other  nearby  sections  enrolled,  the 
second  semester  of  the  course  of  study 
in  operation  of  sound  motion  picture 
equipment  being  conducted  by  RCA 
Photophone,  Inc.,  at  its  installation 
and  service  department,  No.  438 
West  Thirty-seventh  street,  began  on 

April  21st. 
Of  the  two  hundred  and  fifty  mem- 

(Continued  on  page  50) 

IVI     O     O     N 
PROJECTION  ROOM 

ACCESSORIES 

Film 
Measuring  Machine 

Price — $35.00 

A  precision  machine  of  absolute  accu- 
racy and  dependability.  Requisite  for 

all  film  work. 

DE  LUXE  SPEED  INDICATOR 
A  built-in  model  for  all 

projectors 
See   Your  Dealer 

Other  Moon  Products 

Film  Mending  Machine 
Automatic  Rewind 

Write  for  Catalogue 

MOON  M.  P.   ACCESSORIES  CO. 
222  So.  Hamel  Drive  -  Beverly  Hills,   Calif. 
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The   Spotlight 
is  on  the  Projection  Room! 

All  interest  today  is  focused  there. 

Even  price  is  secondary  if  perform- 
ance is  assured 

What  a  satisfaction  to  know  that  with  the 

Transverter  you  secure  that  ideal  combina- 

tion .  .  .  high  performance  with  prices  that 

are  really  low. 

Long  in  Dependability  .  .  .  Economical  in 

Use  .  .  .  you  secure  super 'value  when  you 

specify  The  Transverter  .  .  .  with  Hertner 
Generator  Control  Panels  and  Rheostats. 

"If  you  show  Pictures  you 
need  Transverter  equipment, 
more    so    today    than    ever 

before." 

Canadian 
Distributor 

Perkins 
Electric 

Ltd. 

THE  HERTNER  ELECTRIC  COMPANY 

12688    Elmwood    Avenue 
^rarosgOTarj Cleveland,    Ohio,    U.    S.    A. 

Exclusive  Manufacturers  of  the  Transverter 

"BEST" 
Magazine  Light 

Price  $3.60  at  your  dealers 

attaches  to  side  of  magazine 

illuminating  the  inside  show- 
ing the  exact  amount  of  film 

on  reel  from  either  side  with- 

out opening  door. 

BEST  DEVICES  CO. 
200  FILM  BLDG.,  CLEVELAND,  O. 

Theatre  Sound  Reproduction 
(Continued  from  page  15) 

tion,  as  has  been  shown  above,  con- 
siderations of  efficiency  favor  the 

horn  type  of  loudspeaker  only  to  a 
slight  extent. 

Summary 

The  above  results  can  now  be  sum- 
marized as  follows.  In  power 

handling  capacity  the  two  speakers 
are  about  the  same.  In  efficiency  the 
horn  type  speaker  is  somewhat 
superior.  The  directional  charac- 

teristics of  both  types  are  satisfac- 
tory. As  regards  frequency  response 

characteristics,  the  directional  baffle 
type  speaker  is  markedly  superior  to 
the  horn  type  in  the  reproduction  of 
both  speech  and  music.  On  the  basis 
of  these  factors  it  appears  quite  con- 

clusively that  for  theatre  reproduc- 
tion, of  the  commercial  devices  in  use 

at  the  present  time,  the  directional 
baffle  type  loudspeaker  yields  more 
satisfactory  results. 

Discussion 

Mr.  Rider:  Does  this  paper  deal 
with  two  types  of  speakers  driven 
by  the  same  motor  or  with  each  of 
the  speakers  as  a  complete  unit? 

Mr.  Malter:  In  considering  the 
reproduction  of  speakers  one  cannot 
consider  merely  the  characteristics  of 
the  component  parts  but  must  con- 

sider the  characteristics  of  the  repro- 
ducing system  as  a  whole,  since  the 

various  units  exercise  an  influence  on 
each  other.  The  purpose  of  this 
paper  has  been  to  compare  the  char- 

acteristics of  the  two  most  widely 
used  types  of  complete  units.  As  I 
pointed  out,  on  the  basis  of  the 
measurements  the  directional  baffle 

type  speaker  is  the  louder.  The  di- 
rectional baffle  and  the  horn  type  do 

not  allow  the  same  driving  unit  to 
be  used  owing  to  differences  in  con- 
struction. 

Mr.  Fletcher:  The  first  question 
I  want  to  ask  is  whether  these 
measurements  were  made  on  just  one 
horn  type  and  one  baffle  type,  or 
were  ten  or  twenty  used?  I  know 
that  we  have  found  the  variation 
from  one  type  to  another  is  almost 
as  much  as  was  shown.  Why  did 
you  pick  the  particular  ones  you  did? 
The  second  question  is,  on  what  was 
your  statement  based  that  one  had 
better  naturalness?  Was  it  a  matter 
of  opinion  or  were  measurements 
made?  The  third  question  concerns 
the  statement  that  you  get  the  same 
understandability  of  speech  because 
the  frequency  response  between  300 
and  4,000  is  the  same.  We  have 
made  measurements  on  this  which 
show  there  is  a  difference  in  the 
understandability  of  speech,  so  that 
if  the  tests  were  made  carefully  that 
would  have  been  shown  by  articula- 

tion tests. 
Mr.  Malter:  To  answer  the  first 

question    as    regards    the    number    of 
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speakers,  employed  in  the  tests: 
these  chosen  were  chosen  by  listening 
tests  of  these  types  all  of  which 
gave  practically  the  same  quality  of 
reproduction.  As  regards  the  point 
as  to  which  types  were  chosen,  we 
chose  the  speakers  of  each  type  most 
widely  used  in  the  theaters  and  not 
those  having  a  relatively  small  dis- 

tribution. As  regards  the  question 
on  the  subject  of  naturalness,  this  is 
a  factor  which  is  to  a  large  extent 
subjective.  Measurements  of  this 
factor  cannot  be  made  very  accu- 

rately in  an  objective  fashion,  and 
the  conclusion  as  to  naturalness  is 

the  result  of  the  impartial  observa- 
tion of  a  large  number  of  observers. 

With  regard  to  articulation,  the 
measurements  do  indicate  practically 
identical  articulation.  The  effect  of 
frequencies  of  4,000  cycles  is  not  in 
agreement  with  the  results  published 
by  Mr.  Fletcher  in  his  book  on 

"Speech  and  Hearing." 
Mr.  Malter:  For  correct  repro- 

duction we  should  reproduce  all  fre- 

quencies, and  the  greater  the  fre- 
quency range,  the  greater  the 

naturalness.  In  that  respect,  as  I 
pointed  out,  the  directional  type  of 
speaker  has  the  edge. 

Mr.  Braun:  Were  any  tests  made 

showing  at  what  point  either  of  the 

two  types  of  speakers  introduce  dis- tortion? 

Mr.  Malter :  No  careful  tests  were 
made  on  that  point. 

Mr.  Lawley:  May  I  ask  what  the 

size  of  the  final  opening  of  this  di- 
rectional baffle  was? 

Mr.  Malter:  Five  feet  by  three 
feet. 

Mr.  Lawley:  Was  the  horn  the 
same  size? 

Mr.  Malter:  Approximately.  I 
have  the  figures  with  me  and  can  let 
you  have  them. 

Mr.  Maxfield:  In  regard  to  the 
matter  of  the  speech  of  men  and 
women  sounding  alike,  I  have  heard 
a  lot  of  recording  reproduced  on  both 

speakers,  but  I  have  never  heard  a 
good  record  which  resulted  in  such 
uncertainty  on  any  speaker.  In  the 
early  days,  bad  acoustics  on  the  set 
flooded  the  market  with  records  in 
which  it  is  difficult  to  differentiate 

between  men's  and  women's  voices, 
but  that  is  dying  out.  As  regards 
the  practical  cut-off  of  the  horn  type 
speakers,  those  with  which  I  have 
come  in  contact  give  trouble  at  times 
with  the  60  cycle  hum.  The  horn 

type  of  speakers  at  least  produced 
audibility  down  to  60  cycles. 

Mr.  Malter:  I  agree  with  Mr. 
Maxfield  that  poor  recording  sounds 
bad  on  any  type  of  speaker  and  good 
recording  will  improve  the  response 
from  any  speaker.  Our  results  are 
not  only  on  reproduction  in  theaters 
but  on  listening  tests  with  a  high 
quality  amplifier  and  condenser 
microphone,  and  it  is  on  the  results 
obtained  in  theaters  and  from  the 

listening  tests  that  the  conclusions 
were  drawn. 

BRENKERT  REFLECTOR  ARC   LAMP 

USERS  of  low  intensity  lamps  will  obtain  the  utmost  in 
increased  light  on  the  screen  by  installing  Brenkert 

Low  Intensity  Reflector  lamps.  The  up-to-date  design 
and  construction  of  the  Brenkert  lamp  meets  modern 
conditions  and  requirements  which  are  not  the  same 
today  as  two  or  three  years  ago. 

Brenkert  low  intensity  lamps  are  sold  and  serviced  by 
progressive  independent  supply  dealers  throughout  the 
United  States  and  Canada.  See  your  independent  dealer 
or  write  us  direct. 

The    plant    that 

Brenkert 

quality    and 
dependability 

built. 

BRENKERT  LIGHT  PROJECTION  COMPANY 
St.  Aubin  at  East  Grand  Blvd.  Detroit,  Michigan 
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New    improved    high    power 

MP 
GROUP  ADDRESS 

EQUIPMENT 

Featuring  Amplion's  latest 

50- Watt  Power  Amplifier 
Making  it  possible  to  modulate  two  50-watt 

power  tubes  with  one  type-224  radio  tube,  the 
224  tube  operating  directly  from  the  standard 
phonograph  pick-up. 
AMPLION'S  new  50-watt  amplifier  has  un- 

doubtedly raised  the  standard  of  quality  in 
sound  reproduction,   yet   it 

COSTS  MUCH  LESS 

NEW  AMPLION 

12  FT.  SPEAKER 
can  be  heard  more  than 

A  MILE  AWAY 
The  2  AMPLION  units  on  this  12-foot  speaker 

can  handle  50  watts  of  audio  power  without  dis- 
tortion or  breakdown. 

New  standardized  methods  now  make  possible 
any  size  or  design  of  horn  made  to  order  at 
considerably    less    cost    than    formerly. 

Every 

Operator     should 
acquaint  himself  with  AMPLI- 

ON'S latest  quality  equipment.  NEW 
CATALOG  —  NEW  PRICES  —  sent  on 
request. 

ALL  AMPLION  SOUND 
EQUIPMENT  made  and  tested 
under    0  N  E    K  0  0  F.        We 
supply     everything     from     the 
microphone     to     the     speaker. 

Amplion    Corp.  of   America 
133  West  21st  Street 

New  York,  N.  Y. 

Service  Keeps  Pace  with  Installations 
By  H.  M.  Wilcox 

Operating  Manager,   Electrical  Research  Products 

THREE  years  ago  our  entire technical  staff  totaled  less  than 

50  engineers.  Their  equipment  con- 
sisted mainly  of  a  pair  of  pliers  and 

what  they  carried  under  their  hat. 
No  wiring  diagrams,  no  operating 
instructions,  no  testing  instruments 
and  no  test  films  or  records  were 
available.  With  the  growing  volume 
of  work,  which  now  amounts  to  serv- 

icing 4,000  Western  Electric  equipped 
theatres  in  the  United  States, 
we  had  to  organize  to  train  men  for 
this  work.  It  was  easy  enough  to 

find  people  who  could  tell  that  some- 
thing was  wrong.  In  fact,  the  ma- 
jority of  movie  audiences  could  tell 

that.  But  it  was  another  matter  to 
put  together  an  organization  of 
several  hundred  men  who  could  di- 

agnose the  disease  and  prescribe  and 
apply  the  remedy. 
We  established  schools  where, 

among  other  things,  we  deliberately 
injected  troubles  into  the  sound  sys- 

tem— all  the  troubles  we  could  think 
of — and  required  our  students  to 
clear  these  troubles.  Owing  to  the 
rapidity  of  our  expansion  it  was 
necessary  to  obtain  men  with  exten- 

sive previous  experience  in  handling 
electrical  communication  apparatus, 
both  telephone   and  radio. 

Service  Requisites 

But  the  mere  training  of  the  men 
was  not  enough.  It  was  necessary 
to  equip  them  with  complete  sets  of 
wiring  diagrams  showing  the  circuits 
of  every  piece  of  apparatus.  That, 
in  itself,  was  a  task.  It  required  200 
drawings,  necessitating  the  full  time 
work  of  a  large  staff  of  draftsmen 
for  several  months.  Even  today  the 

constant  services  of  several  drafts- 
men are  demanded  to  keep  these 

drawings  continuously  up  to  date. 

Every  one  of  our  engineers  was  fur- 

The  use  of  the  Renier 
Turntable  will  forever  solve 

your  turntable  problem 

RENIER  MFG.   CO. 

15  Michigan  St.  Milwaukee,  Wise. 

Theatre  Equipment 
NEW  AND  USED 

Most  complete  stock  In  the 
U.  S.  Moving  Picture  Machines, 
Screens.  Booths,  Opera  Chairs. 
Spotlights,  Stereopticons,  Film 
Cabinets,  Portable  Projectors, 
M.  P.  Cameras,  Generator  Sets, 
Reflecting  Arc  Lamps.  Carbons, 
Tickets,  Mazda  Lamps  and 

Supplies. Projection  Machines  repaired 
and   overhauled.      Repair   parts 

for  all  makes  opera  chairs.     Attractive  3  x  10   ft. 
muslin  banners,  $1.50;  on  paper,  50  cents. 

We  Pay  Highest  Prices  for  Used 
Projection    Machines,    Opera   Chain,   etc. 

Everything   for  the   Theatre — Write  for   Catalog   K. 

Movie  Supply  Co.,  844  Wabash  Ave.,  Chicago 

nished  with  test  films  and  records  of 
standard  high  quality  recording  so 
that  the  performances  of  the  repro- 

ducing equipment  could  be  accurately 

judged. The  question  of  communication  be- 
tween the  theatre  manager  and  our 

field  engineer  presented  another 
intricate  problem.  Time  was  a  prime 
consideration.  When  trouble  does 
occur  it  must  be  remedied  with  the 
loss  of  as  few  minutes  as  are  neces- 

sary. Program  interruptions  mean 
dissatisfied  customers  and  lost  pat- 

ronage. From  the  time  of  our  in- 
ception we  began  organizing  branch 

offices  and  service  stations  from  which 
our  field  engineers  were  to  operate 
and  where  they  could  be  reached  at 
any  time  of  day  or  night  and  where, 
also,  adequate  supplies  of  spare  parts 
were  to  be  maintained.  Today  we 
have  offices  in  40  cities  of  the  United 
States,  carry  an  inventory  of  a  half 
million  dollars  of  parts,  maintain  600 
trained  engineers,  within  short  call 

of  nearly  every  theatre  in  the  coun- 
try and  have  resident  engineers  in 

200  cities  and  towns  besides. 
The  result  is  evident  in  the  fact 

that  in  December,  1928,  with  approxi- 
mately 1,000  theatres  operating  with 

the  Western  Electric  Sound  System 
we  received  slightly  over  1,000  emerg- 

ency calls,  an  average  of  one  per 
theatre  during  the  month.  In  March, 
1929,  with  4,000  theatres,  we  received 
less  than  700  emergency  calls,  an 
average  of  one  to  every  5.7  houses. 
This  is  a  fair  indication  of  how  the 

steady  operation  of  the  service  de- 
partment has,  in  15  months,  helped 

to   assure  program  continuity. 

One   Remarkable  Record 

One  remarkable  instance  that  oc- 
curred was  that  of  the  Blackstone 

Theatre  in  Detroit,  Mich.,  which  ran 
24  hours  a  day  for  seven  days  of  the 
week  for  a  solid  year  with  only  one 

interruption  of  five  minutes.  The  re- 
sult was  obtained  by  a  combination 

of  first-class  operation  by  the  house 
staff,  and  constant  servicing  by  our 
engineers.  Without  these  two  no 
equipment  in  the  world  could  ever 
have  withstood  the  strain  of  such  a 
"marathon"  grind. 

New   Vitaphone   Disc    Size 

A  great  majority  of  Vitaphone 
records  for  all  film  subjects  for  the 

coming  season  will  be  on  12-inch 
instead  of  16-inch  discs,  according  to 
an  announcement  by  Warner  Brothers 

Co.,  of  which  Vitaphone  is  a  sub- 
sidiary. Warners  state  that  this  re- 

duction in  size  will  effect  a  tremen- 
dous saving  to  exhibitors,  running  up 

to  as  high  as  50  per  cent. 
This  change  is  expected  to  go  into 

effect  immediately. 
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Managers  Get  Technical  Data 
THE  following  pertinent  questions 

and  answers  on  projection  matters 
were  recently  sent  out  to  all  managers 
of  Publix  Theatres  as  an  aid  in 
formulating  a  more  comprehensive 
understanding  of  the  technical  details 
associated  with  the  management  of  a 
theatre : 

Q.  In  ordering  lamps,  what  four 
essentials  must  be  specified? 
A.  Type  and  shape  of  bulb,  wat- 

tage,  voltage,   color-base   type. 
Q.  What  three  factors  determine 

the  quality  of  lamps? 
A.     Cost,  life,  lumen  outfit. 
Q.  What  is  the  average  burning 

life  of  a  lamp? 
A.     1,000  hours. 
Q.  To  what  lamps  does  this  aver- 

age not  refer? 
A.  Spot  lamps  and  projection 

lamps  which  burn  200  hours  and  50 
hours  respectively. 
Q.  What  is  the  average  color  per- 

manency of  the  different  colored 
lamps? 
A.  Natural  colored  most  per- 

manent. Dip  and  sprayed  lamps — 
poor  permanency. 
Q.  Why  is  it  not  cheaper  to  use 

lamps  whose  life  is  longer  than 
standard  lamps? 
A.  Although  the  life  of  the  lamp 

is  longer,  more  current  is  used  giving 
less  illumination  and  lower  efficiency. 
Q.  What  lamps  should  not  be 

burned  base  up  or  at  an  angle? 
A.  All  Mogul  based  lamps,  spot- 

light lamps,  and  projector  lamps. 
Q.  Are  all  natural  and  sprayed 

lamps  of  the  same  standard  type  and 
color  identical  in  color? 

A.    No. 
Q.  Why  is  money  wasted  in  using 

projector  lamps  for  spot  lights? 
A.    Shorter  life  at  higher  cost. 

Defective  Splices 

Q.  What  types  of  splices  are  de- 
fective and  why? 

A.  (a)  Splices  so  wide  that  they 
cannot  follow  the  curve  of  the  roller. 
Splices  with  this  defect  will  be  car- 

ried through  the  top  rollers  and 
through  the  intermittent,  but  will  run 
off  the  bottom  roller  leading  to  the 
magazine.  Several  frames  will  be 
damaged  before  the  idler  will  set  the 
film  back  on  the  sprocket.  On  the 
screen,  the  defect  will  show  up  as  a 
bad  jump. 

(b)  Splices  which  have  been 
scraped  too  much,  which  have  been 
fastened  with  too  much  cement,  or 
those  having  both  defects.  The  film 
will  buckle  resulting  in  the  same 
action  described  above. 

(c)  Splices  which  have  been  mis- 
mated  so  that  sprocket  holes  do  not 
register.  As  the  sprocket  passes  over 
the  top  roller,  the  teeth  will  enlarge 
the  sprocket  holes.  The  film  will  re- 

main on  the  teeth  as  it  passes  over 
the  intermittent  roller  but  there  will 
be  a  slight  displacement  resulting  in 
a  jump  on  the  screen.  At  the  take- 
up  it  will  run  off  the  roller  causing 

damage  to  several  frames.  A  defec- 
tive splice  will  break  occasionally  at 

the  intermittent  interrupting  the  run 
of  the  reel,  and  showing  on  the  screen 
a  flash  of  burning  film. 

Fire  Prevention 

Q.  What  steps  must  be  taken  to 
insure  fire-safety  in  the  projection 
room? 
A.  Pail  of  water  and  pail  of  sand 

must  be  on  the  wall  ready  for  instan- 
taneous service.  The  Pyrene  ex- 

tinguishers should  be  handy  to  each 

projector.  The  fire  drops  and  shut- 
ters should  be  closed  every  night  and 

tested  periodically.  Film  when  not  in 
use  should  be  kept  in  metal  containers 
with  air  holes  to  prevent  the  accumu- 

lation of  explosive  gases. 

Future  of  Color 

We  are  wondering  what  will  hap- 
pen during  the  coming  year  in  the 

development  and  use  of  color  in  the 
picture  industry.  For  a  time  it 
seemed  as  though  color  would  com- 

pletely, or  nearly,  wipe  out  black  and 
white  photography. 

Black  and  White  Favored 

Now,  however,  there  seems  to  be  a 
gradual  change  back  to  black  and 
white.  This  is  partly  due  to  inability 
to  get  sufficient  release  prints  in  a 
short  time.  Will  this  stop  the  ad- 

vance of  color?  After  all,  the  prize 
of  the  Academy  of  Motion  Picture 
Arts  and  Sciences  for  outstanding 
photography  went  to  a  picture  in 
black  and  white.  Time  will  tell. — ■ 
American   Cinematographer. 

TOOL  CASES 
for  the  Projectionist 
assure  orderly  hous- 

ing of  tools  and 
equipment,  assuring 

safety  and  protec- tion. Also  special 

Cases  for  Make-up Artists. 
Free  Catalog. 

H.  GERSTNER  &  SONS 
1078     Columbia     St.,     Dayton,     Ohio 

THE  BIOSCOPE 
The  Leading  Journal   of  the  British 

Cinematograph  Industry 

20th     Year     of    Weekly    Publication 

Contains    a    complete   section    each    week 
for   the  special   benefit   of  Projectionists. 

Cash    prizes    awarded    for    original    ideas 
published.       Specimen    copies     18     cents. 

Annual  Subscription  7  dollars  50 

The  Bioscope  Publishing  Co.,  Ltd. 
8-10  Charing  Cross  Road,  London,  W.  C.  Eng. 

Indispensible 

That's  why  F.  H.  Richardson's  HAND- 
BOOK  OF  PROJECTION  Has  Been  the 

Standard  for  20  Years 

Over  1400  pages  of  subject  matter; 
more  than  400  illustrations.  Think 

what  it  means  to  own  this  finest  of 

projection  libraries — something  that 
will  be  useful  throughout  the  year. 

Volumes  I  and  II  cover  the  subject 

of  silent  projection.  Volume  III  is 
devoted  entirely  to  sound  projection. 

Each  volume  contains  Richardson's 
complete   question  and  answer  index. 

Volumes    I    and    II    $6.20    postpaid 

Volume    III    alone    $5.10    postpaid 

The  complete  set  $10.25  postpaid 
(Immediate  Delivery) 

BOOK    DIVISION 

CHALMERS   PUBLISHING  CO. 
516   Fifth   Ave.,   New   York,   N.   Y. 

WINNIPEG,  CANADA 

JM.  RICE  &  CO.,  J.  M.  Rice,  Prop.  Lead- 
•  ing  equipment  dealers  in  all  kinds  of 

projection  room  equipment  facilities.  Repre- 
sentatives of  leading  equipment  manufac- 

turers of  the  United  States  and  Canada. 
All  our  merchandise  guaranteed  for  per- 

formance and  stability.  Whatever  you  want, 
we   will    supply   it. 
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30th  I.  A.  Convention  Great  Success 
(Continued  from  page  12) 

Local        City  and  State 

28     Portland,   Ore. .  . . 

29  Troy,  N.  Y   

30  Indianapolis,  Ind, 

31  Kansas    City, 
Mo   

32  Duluth,  Minn. 

33  Los    Angeles, 
Cal   

34  Springfield, 
Ohio     

35  Saginaw,  Mich... 

37     Hollywood,  Cal..  . 

38     Detroit,   Mich. 

39     New   Orleans, 
La   

40  Sioux  City,  la.. . 
41  Atlanta,  Ga.      
42  Omaha,    Nebr   
43  St.  Joseph,   Mo.., 
44  Paterson,  N.  J. . 
45  Newburgh,  N.  Y. 
46  Nashville,    Tenn., 
47  Pueblo,    Colo. .  .  . 

Delegates 

.Henry  Nylund 
H.  H.  Mayer 

.James  Lemke 

.Charles   F.   Schlegel.   Sr. 
Carl    Tangeman 

.  Toseph   R.    Sanderson 
Felix   Snow 

.  Frank  Quinn 

.John    J.    Riley 
Wm.   F.   Scott 
Carl    G.    Cooper 
Ed.    Wentworth 
James   J.   Dunn 

.  Frank  H.   Sadlier 

.W.    F.    Smith 

.Chas.   J.    Ferguson 
Clarence   G.   Hileman 
D.  J.   Lilly 
Harley   L.   Hileman 
Charles   J.    Anderson 
Mitchell    L.    Crawley 
Thomas    Kelly 
Theo.   J.   Wertenberg 
Edward    Cox 
Homer  Ackerman 
Chas.  J.   Carter 
George    B.    Taylor 
Edward   J.    Heim 
L.  C.  G.  Blix 
Steve    B.    Newman 

.Harry    C.    Griffin 
Herman   Greiner 

Jos.    J.    Finnegan 

.James    Dempsey 
William    E.    Weber 

.R.   L.   Monroe 
Julius    T.    McMillan 
.Harry  H.   Bushey 
.Walter   R.   Hay 
.John  Lawler 
.William    Huddleson 
.Walter  A.  Craddock 

.Joe   Dameron 

Local        City  and  State  Delegates 

48     Akron,    Ohio   Franklin  M.    Gruber 
Terre   Haute, 

Ind   Carl   E.   Braun 
Sacramento,  Cal..  .William  Deegan 

Houston,   Tex   Harry  L.  Spencer 
New    York, 

N.    Y   James  L.   Sheehan 
Arthur  Gerson 
Sol.  J.  Scoppa 

John  Flaherty 
James   Maloney 

Springfield, 
Mass   Daniel  A.  Haggerty 

Michael  J.   Casev 

Binghamton, 

N.    Y   Floyd  C.   Merrill 

Roanoke,    Va   E.    B.   Brown Montreal, 

Canada      Ernest   Fortune 
Fall    River, 

Mass   William   A.    Dillon 
Toronto,    Canada.  .Charles   Gallagher 

Archie    Prentice 

Jersey   City. 
N     J   James  A.  Walsh 

John  J.   Walsh 
Pensacola,    Fla.... Henry  Wm.   Brown 
Canton,   Ohio   Fred  Maurer 

Colorado  Sp'ss, Colo   Louis    Ziman Winnipeg, 

Man.,     Can   Norman    Code Wheeling, 

W.  Va   Frank  J.  Carney Theodore   Bowers 

Galveston,  Tex   Ed.   Pye 
Dayton,    Oho   Joseph    W.    Boulie 
Des  Moine-     la...  Sidney  A.   Searles 
Scranton,     Pa   r  awrence  J.   Campbell 
Memphis,   Tenn .  . .  David    Rosenthal 
Youngstown, 
Ohio   E.    J.    Tinney 
Newark,    Ohio   Robert   W.   Fundaberg 
Norfolk,    Va   Tames  W.   Simmons 
Lynn,    Mass   Myles   F.    Moran 
New  Haven, 

Conn   John    S.    O'Connell 

Solly    Ru'dnick 

49 

50 

51 

52 

53 

54 

55 

56 

57 58 

59 

60 

61 
62 

63 64 

65 
66 
67 
68 
69 
70 

71 
72 
73 

74 

Local        City  and  State  Delegates 

75  Peoria-Pekin, 

111   Fred  McLinden 
76  San   Antonio, 

Tex   William   Groben 
77  Atlantic    City, 

N.  J   Wm.   H.   Clendening 78  Birmingham, 

Ala   E.  J.   Lother 

79  Massillon,  Ohio... Paul  R.  Zimmerly 
80  Elizabeth,  N.  J.... Louis   Weislogel 

81  Tacoma,   Wash   R.    Baker 
82  Wilkes-Barre, 

Pa   John    F.    Bradel 
83  No.   Adams, 

Mass   William  A.  Guinan 

84  Hartford,  Conn...R.  K.  Lewis 

H.  F.   Sweet 85  Davenport,   la., 
Moline   &  Rock 

Island,   111   Charles    L.    Mooney 
86  Fitchburg,    Mass.. George  L.   Greene 
87  Richmond,   Va   Stuart   H.    Attkisson 88  Waterbury, 

Conn   John   M.   Fitzgerald 
89  Holyoke,   Mass.. .  .James   E.    Kennedy 
90  Stockton,    Cal   H.  D.  Colestock 91  Boise  City, 

Idaho      George   W.   Murphy 92  Montgomery, 

Ala   Lilliard  T.  Farris 
93  Spokane,   Wash...  .William   Wallace 
94  Butte,  Mont   George   J.    Peiler 
95  Ottawa,   Canada... R.    R.    Marcil 
96  Worcester,  Mass.. John  J.  Bell 

John    E.    Hauser 97  Reading,    Pa   Harry   A.    Hopp 
98  Harrisburg,     Pa... William   S.   McKay,   Jr. 
99  Salt  Lake  City, 

Utah       Oscar   Phirman 
100  Parkersburg, 

W.  Va   Henry  O.   Hiehle 

101  Sharon-New- castle,   Pa   Earl    F.    Moore 
102  Evansville,     Ind...E.    J.    Moskowitz 
103  Dubuque,   la   Thomas   S.   Smith 
104  Zanesville, 

Ohio      J.    E.    Fluke 
105  London,  Canada. ..D.   W.    Rehder 
106  Marion    Ind   James  W.   Brandon 
107  Oakland,     Cal   Frank  C.  Casey William    Daul 

108  Geneva-Ithaca, 
N.  Y   Allen   Grant 

Projectionists.... 
Progress  /  P 

Through 

Understanding 

'  I  "HE  tremendous  success  of  the  Projection 

•*-  Advisory  Council  within  the  past  year  has 
demonstrated  the  marvelous  potentialities  of  this 

body  as  a  force  for  much  good  in  the  interests  of 

projection  and  projectionists.  Leaders  in  every 

branch  of  the  motion  picture  industry  have  lauded 

the  work  of  the  Council,  and  have  predicted  for  it  a 

long  and  useful  life.  President  William  F.  Canavan 
of  the  International  Alliance  has  endorsed  the  aims  of 

the  Council  and  has  expressed  himself  as  being  highly 

gratified  by  the  work  already  accomplished  by  it. 

The  amount  of  good  work  that  can  be  done  by 

the  Council  is  limited  only  by  the  size  of  its  mem- 
bership and  the  cooperation  tendered  the  Council 

by  that  membership.  The  Council  is  your  organiza- 
tion, Mr.  Projectionist,  and  its  efforts  in  your  behalf 

will  be  an  accurate  reflection  of  the  support  you 

give  to  it. 

In  order  properly  to  expand  the  activities  of  the 

Council,  an  increased  membership  is  desirable  at  the 

present  time.  The  membership  books  of  the  organ- 
ization will  be  kept  open  until  September  15  th  next 

for  the  enrollment  of  new  members. 

Projectionists,  and  all  those  interested  in  the  ad' 
vancement  of  projection,  are  therefore  urged  to 

avail  themselves  of  this  opportunity  to  apply  for 

membership  in  the  Council.  Use  the  blank  below  to 
help  those  who  are  helping  you. 

LAURENCE  JONES,  Secretary, 

Projection  Advisory  Council, 

Box  98,  G.  P.  O.,  New  York. 

I  desire  to  join  the  Projection  Advisory  Council. 

Please  send  me  details  and  membership  applica- 
tion blank. 

Signed   

Street   City   State   
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Local        City  and  State 
109  Bridgeport,  Conn. , 
110  Chicago,    III. 

Delegates 
.William    H.    Lee 

.Thomas  J.   Reynolds 
Thomas    E.    Maloy 
Hal    Johnstone 
John   C.   Mulvaney 
Arthur   C.   Lyons 
Ben   P.   Hannaberg 
Jack  M.   Wolfberg 

111  Lawrence,   Mass. .  .Maurice  A.  Fitzgerald 

112  Oklahoma   City- 
Guthrie,    Okla   John   B.    Campbell 

113  Erie,  Pa   Terrence  J.  Cunningham 
114  Portland,    Me   George   Hamblin 
115  Jacksonville,   Fla.  .Ross  F.   Cochran 
116  Trenton,    N.    J   S.  I.   Connelly 
117  Bellingham,   Wash. Albert   W.    Bostrom 
118  Vancouver,     Can.. Harry  Pearson 
119  Auburn,   N.    Y.... Michael   Ryan 
120  Pittston,    Pa   Wm.  H.  Blannett 
121  Niagara    Falls, 

N.    Y   Wm.  H.   Colquhoun 
122  San   Diego,    Cal...Earl  F.  Nelson 
123  East   Liverpool, 

Ohio     J.   W.    Fowler 
124  Joliet,    111   Hiram    Lynch 
125  Bay    City,    Mich.  .Charles   A.   Wells 
126  Fort  Worth,  Tex..E.    C.    Shelton 
127  Dallas,    Tex   Henry    Wm.    Floyd 
128  Utica,     N.     Y   Hiram  G.  Swertfager 
129  Hamilton,    Can. ..  .Clarence    Holmes 
130  Altoona,    Pa   Charles  E.   Brunner 
131  New  Bedford, 

Mass   John    A.    Brennan 
132  Warren,    Ohio   Owen    D.    Moser 
133  Hammond,  Ind.  ...James    Schirmer 
134  San   Jose,    Cal. ..  .Alfred  Bowers 
135  Sedalia,     Mo   Thomas   E.    Beaman 
136  Hamilton,   Ohio...Gus   W.    Betz 
137  Springfield,   Mo...B,    C.    Miller 
138  Springfield,   111.  ...Sam  Bonansinga 
139  Schenectady, 

N.    Y   Harry   A.   Engle 
140  Chattanooga, 

Tenn   H.   L.    Stebbins 
141  La  Crosse,  Wis... Paul  Spettel 
142  Mobile,  Ala   R.    E.    Morris 
143  St.  Louis,  Mo   Ralph  M.  Finnegan 

O.    Kleintopf 
144  Memphis,   Tenn... J.    Nolan    Cullen 
145  Lakewood,   N.   J... Richard   S.    Harrison 
146  Ft.    Wayne,    Ind..F.  C.  Bickness 
147  East    St     Louis, 

111   William    Wing 
148  Logansport,     Ind.. Thomas  Schull 
149  Brockton,   Mass. .  .Andrew  Butler 
150  Los  Angeles,  Cal.. J.   B.   Kenton 

T.  H.  Eckerson 
T.  W.   Armentrout 
M.  J.   Sands 
E.  C.   Hamilton 

151  Lincoln,    Nebr   Roy  W.   McGraw 

152  H'azleton,    Pa   George  A.   Gicking 153  El    Paso,   Tex   Fred  Albert  Erhard 
154  Seattle,    Wash   Charles    Crickmore 

James  McNabb 
155  Piqua,     Ohio   Joe  W.   Hixson 
156  Danville,    111   Guy  M.  Hutton 
157  Allentown.     Pa   Harrison    S.    Miller 
158  Fresno,    Cal   H.    R.    Snow 
159  Portland.    Ore   J.    S.    Haughey 

John    T.    Moore 
160  Cleveland,     Ohio.. Joseph   C    Shiever 

Leo    J.    Korb 
Charles  S.  Bullock 

161  McKeesport,  Pa..  .Walter  Atwater 
162  San    Francisco, 

Cal   L.  G.  Dolliver 
F.  M.   Billingsley 

163  Louisville,    Ky. ...Robert  L.   Hulett 
164  Milwaukee,  Wis... Percy  Jones 

Otto  Trampe 
165  Cincinnati,    Ohio.. Harry    Schwartz 

William    A.    Hahn 
166  Galesburg,    111   Mart   J.    Neylon 
167  Oshkosh,   Wis   Hugo    Heineke 
168  Victoria,   Canada.  .Samuel    Evans 
169  Oakland,    Cal   Al   Daul 

E.    H.    Bishop 
170  Kansas  City,  Mo.  .John    H.    Morgan 

Walter   S.   Croft 
171  Pittsburgh,    Pa   Clayton  A.   Dietrich 

Ralph    C.    Freeman 
Charles   N.   Haviland 

172  Jackson,    Mich.. ..Earl    Ramsey 
173  Toronto,    Ont., 

Can   Charles  A.  Dentelbeck 
William  Ayres 

174  Lafayette,    Ind..  .  .George  W.  Brassie 
175  Tacoma,     Wash...O.    M.    Jacobson 
176  Joplin,  Mo   Fred  Lawry 
177  Connellsville,   Pa.. Harry   C.   Wilson 
178  Salisbury,   N.   C... Harold  W.  Porter 
179  Williamsport,    Fa.  .Charles  G.   Moorehead 
180  Everett,    Wa?h....Ira   Brown 
181  Baltimore,    Md   Frank   L.    Gibson 

Samuel    Isaacson 
182  Boston,   Mass   Josenh   Rosen 

Thad   C.   Barrows 
James    F.    Burke 

183  Beaumont.    Tex...Murry    P.    Smyth 
184  Portersville,    Cal.. Byron   G.   Wade 
185  Spokane,    Wash... Fred   A.    Krueger 
186  Springfield,  Mass. .John  F.  Gatelee 
187  South   Bend,   Ind..Aquila   O.    Marker 
189     Alliance,     Ohio... Frank  Reardon 

Strange  but  True 
IT  seems  almost  incredible  that 

sound  and  color,  a  combination  us- 

ually associated  with  high  cost  in 

motion  pictures,  can  be  obtained 

without  paying  a  premium  price. 

Yet,  Eastman  Sonochrome  Tinted 

Positive  Films  give  faithful  sound, 

atmospheric  color,  at  a  cost  no 

higher  than  that  of  ordinary  black 

and  white. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

J.  E.  Brulatour,  Inc.,  Distributors 
New  York  Chicago  Hollywood 

Local        Oity  and  State  Delegates 
190  Wichita,  Kans   Joseph   C.    Crane 
191  Cedar    Rapids, 

la   Charles  O.  Tisher 

192  Findlay,   Ohio   Charles  Tisdale 
193  Bloomington,    111.. Fred   E.   Shoup 
194  Indianapolis,   Ind.. Arthur  W.   Lyday 

John  O.    Benner 195  Manchester, 
N.   H      Maurice  H.  Watts 

196  Salem,   Mass   Benjamin    H.    Chatel 
197  Knoxville.    Tenn.  .J.    P.    McCampbell 

198  Bangor,    Me   Clarence   P.    O'Brien 199  Detroit,     Mich   Roger    M.    Kennedy 
Tames    P.    Murtaugh 
Gilbert   E.    Light 

200  Norristown,    Pa... Edwin   F.   Bale 
201  Flint,     Mich   William    Murphy 
202  Waterloo,   la   Tames  A.   Suse 
203  Easton,    Pa   Stewart    A.    Seifert 
205  Austin,  Tex   E.    P.    Ischy 
206  Topeka,    Kans   Fred   W.    Rausch 
207  Freeport,    111   Clarence    Layton 
208  Uniontown,   Pa.... J.    E.    Lawson     ; 
209  Carbondale,    Pa.... A.    J.    Farrell 

Local     City  and  State  Delegates 
210  Edmonton,  Alta., 

Can   W.  J.   Watson 
211  Belleville,   111   John    Kiefer 
212  Calgary,   Canada.  .Thos.    D.   Cooke 
213  Great  Falls,  Mont. A.  J.   Eggert 
214  Sandusky,  Ohio. .  .Charles    A.    Thorn 
215  Bakersfield,     Cal. ..George    W.    Davis 
216  Marysville,   Cal. ...A.    H.    Spillman 
217  Rockford,    III   Wm.    Yalden 
218  Pottsville,    Pa   George   H.    Fey 
219  Minneapolis, 

Minn   R.   A.   Peterson Wm.  T.  Madigan 
220  Sioux    Falls, 

S.    D   H.    B.    Manning 
221  Aurora,  111   Frank  L.  Allen 
222  Shreveport,  La....T.    W.    Holmes 
223  Providence,  R.  I.. Herbert  F.   Slater Edwin    W.    Anthony 

224  Washington,  D.  C.J.    A.    Reed Emil   H.   Holz 

225  Atlanta,  Ga   Wm.    P.    Raoul 
226  Waco,    Tex   Alphonso   D.    Farrow 
227  Ponca  City,  Okla.  .Arthur    H.    Erwin 
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THE  BIFOCAL  F:2.0 

SUPER-LITE  LENS 
Adjustable 

FOR  BOTH  SILENT  AND  SOUND  FILM 

y%"  and  3/4"  Variation  in  E.  F. 

AS  the  name  implies  this  new  construction  offers 
the    projectionist    everything    he    has    been 

looking  for;  two  focal  lengths  in  one  construction. 

By  rotating  the  ring  on  the  lens  mount  the  size 
of  the  image  on  the  screen  can  be  increased  or 
decreased  instantly  to  take  care  of  the  difference 
between  sound  and  silent  film.  At  the  same  time 

an  automatic  shifting  of  the  center  of  picture  on 
screen  with  sound  film  is  provided  for. 

PROJECTION   OPTICS   CO.,    INC. 
330  Lyell  Ave.,  Rochester,  N.  Y.,  U.  S.  A. 

15,000  Griswold  Film  Splicers  are  in  constant  use 

daily  in  theatres  throughout  the  World.  The  standard 

film   splicer   for   efficiency,   durability  and  economy. 

GRISWOLD  MACHINE  WORKS 
Port  Jefferson,  L.  I. New  York 

Local    City  and  State  Delegates  . 

228     Toledo,    Ohio   R.   O.   Sheats 

Ft.  Collins,  Colo.  .Lloyd   Seibert 
Denver,   Colo   George    W.    Thomas 

Edward   A.   Roegner Grand    Forks, 

N.    D   Arthur   H.    Canniff 
232  Northampton, 

Mass   James   B.    O'Neill 233  Buffalo,  N.   Y   Bernard    N.    Pinzel Albert  F.   Ryde 
234  Walla  Walla, 

Wash   Blaine  Geer 
235  Fond    du    Lac, 

Wis   Alvin    Ernest    Aich 
236  Birmingham,  Ala.  .J.    C.    Harper 

'     Racine,   Wis   William  Jenks 
Muscatine,   la   Bruce  Watson 
Fairmont,  W.  Va..W.    C.    Davis 
Billings,   Mont.... Mike  J.   Kennedy 
Vallejo,   Cal   J.   B.   Kelly 
Pittsburg,    Kans...W.    B.    Ketterman 

244     Newark,  N.  J   Louis   Kaufman 
Harry     S.     Oppenheimei 

Lynn,    Mass   Leo   F.    Barber 
Muskogee,   Okla..  .Charles   Hathaway 

229 

230 231 

237 

238 

239 
240 

241 
242 

245 
246 

247  Lancaster,  Pa   W.    W.    Reading" 248  Dayton,  Ohio   Eugene   C.   Woods 
249  Dallas,    Tex   C.    E.    Rupard 
250  Salt    Lake    City, 

Utah       Elmer    Wayne    McGhan 
Madison,  Wis   Frank  M.  Rogers 
Sacramento,    Can.. James   J.    Bray 
Rochester,   N.    Y.. Calvin   W.    Bornkessel 

William  H.  Holmes 
Yakima,    Wash. ...  Leonard   B.    Hinds 
Helena,   Mont   William     R.     Hardgrove 

Lawrence-Haver- hill,  Mass   Joseph   Bell 
257  Ottawa,   Can   William   Hartnett 
258  Cumberland,  Md... Ernest    V.    Wolford Chattanooga, 

Tenn   J.    B.    Lowry 
Lake  Charles,  La.  .G.     A.     Boudreaux 
Salina,  Kans   C.    E.    Adams .Aime    Lague 

Walter    Hoffman 
.Walter  M.  Jellison 

251 

252 

253 

254 
255 

256 

259 

260 
261 

262 Montreal.    Can. 

263  Richmond,   Ind. 
264  Newport    News, 

Va   Steven    V.    Haigler 
265  Greensburg,    Pa...M.  J.   Packerene 
266  Jamestown,  N.  Y.. Frank    Stafford 
267  Tiffin,   Ohio      Lester   F.   Wilson 
268  Alton,    111   Arthur    Van    Collie 
269  Lawrence,   Kans... J.    R.    Tarpy 
270  Clarksburg, 

W.  Va   Dallas  D.  Cornell Charleston, 

W.  Va   C.    F.    Surbaugh New    Haven, 

Conn   M.    W.   J.    Moriarty 
Lansing,   Mich.... John    P.    Fitzgerald 
Pittsfield,   Mass... Clifford   Williams 

277  Bridgeport,   Conn.. James   V.    Fensore 
278  Asheville,    N.    C...E.    M.    Harrell 
279  Houston,   Tex   Edward  J.   Miller 
280  Denison,    Tex   W.H.Russell 

271 
273 

274 

275 

281 
282 283 

Paducah,    Ky   Aubrey  Russell Middletown, 

Ohio     Raymond  Fabing 
York,   Pa   W.   J.   Donsen 

N.   Col. 

ole 

$2.00  Subscribe  Now  $3.00 
One  Year     MOTION  PICTURE  PROJECTIONIST     Two  Years 

284  Wilmington,    Del.. A. 
285  Troy    N.  Y   Harry    M.    Brooks 
286  Des  Moines,  la... George    A.    Hartnett 
287  Beaver   Falls,   Pa.. Alex  Denhart 
288  East  St.  Louis 

111   Arthur   Schumacher 
290     Gloversville, 

N.    Y   Henry    L.    Wright 
292  Muncie,    Ind   Forest   Watson 
293  New   Orleans,   La. Albert   S.   Johnstone 

John   E.   Kane 
294  Phoenix,    Ariz   Paul   J.    Stevenson 
295  Regina,    Sask., 

Can   H.   R.  Gordon 
296  Warren,    Pa   H.    D.    Putnam 
297  San  Diego,   Cal...Leland    S.    Hall 
298  Shreveport,   La. ...Tom    Hasty 
299  Winnipeg,  Can.  ...Victor   Armand 300  Saskatoon,     Sask, 

Can   Gerald   E.    Dealtry 301  New   Britain, 

Conn   Edward  A.   Regula 
302  Calgary,    Can   William   E.   Johnston 
303  Hamilton,    Can.... Fred    Ward 
304  Waterbury,  Conn. .Frank   J.    Brown 
305  Galveston,  Tex.  ..  .Moorman    H.    Snow 
306  New  York,  N.  Y..  Frederick   E.    Castle 

Jacob    S.    Winick Max  Feinberg 

Edgar  T.   Stewart 
James   V.    Lefante 
J.   Kieley Frank  R.   Day 
Chas.  F.  Eichhorn 
Sam   Kaplan 

307  Philadelphia,    Pa.. Horace   B.   Johns 
Louis   Krouse 
A.   B.   Freeman 
Harry  J.   Abbott 

308  Dunkirk,    N.    Y...John    Schmitz 
309  Newport,   R.    I   Edward    Patrick 310  Atlantic  City, 

N.   J   
312     Enid,  Okla. 

.Augustus  Hilton 

.H.   G.   Creekmore 
313     Amsterdam,  N.  Y.Bernard    F.    Willoughby 
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Local     City  and  State  Delegates 
314  Schenectady, 

N.    Y   Charles  H.   Travis 
315  Steubenville, 

Ohio      TDave   J.    Rogers 
316  Miami,    Fla      Raymond   A.    Perry 
317  Waukegan,   111. ..  .Benjamin    R.    McMahon 
318  Lockport,    N.    Y... Edward   A.    Baes 
319  Mansfield,  Ohio... Chas.    W.    Lex 
320  Savannah,   Ga   C.    E.   Kearney 
321  Tampa,   Fla   W.    E.    Sullivan 
322  Charlotte,   N.   C... Solomon   R.   Ellis 
323  Springfield,    111   Al   Attora 
324  Albany,  N.  Y   Edward   Fisher 
325  Wilkes-Barre,  Pa.. John  B.   Mitchell 
327  Napa,   Cal   J.   F.   Roberson 
328  Pine  Bluff,  Ark.  ..Merle    Royster 
329  Scranton,     Pa   Sam   Kessler 
330  Ft.   Worth,   Tex... Stuart   James   Hobion 
331  Temple,  Tex   William   Nichols 
332  Clinton,    la   Chas.    Chell 
333  Charleston,    S.    C..J-   Henry   Keener 
334  New  Bedford, 

Mass   Edward    Patrick 
335  Bradford,    Pa   J.   Z.   Pierrotte 
336  Council    Bluffs, 

la   Gordon  E.  Beck 
337  Utica,   N.   Y   Glenn  H.  Humphrey 
338  Watertown,  N.  Y.. Henry  Armstrong 
339  Missoula,   Mont...  .Percy    T.    Fox 
340  Long    Beach, 

N.    Y   Benjamin   F.   Nash 
Chas.  Henry  Neuman 

341  Oil   City,  Pa   Frank   R.   Crouch 
342  Butler,    Pa   Paul    E.    Smith 
343  Omaha,    Nebr   Howard  Jackson 
344  Olympia,  Wash.... Boyd    G.    Andrews 
345  Brockville,   Ont., 

Can   C.  J.   Ford 
346  Lexington,    Ky   E.   B.   Bush 
347  Columbia,  S.   C... Carroll    L.    Addy 
348  Vancouver, 

B.    C,    Can   Locksley    Clark 
John   Robert   Foster 

349  Lima,  Ohio   W.   J.    Courtney 
350  Meriden,    Conn...Thos.   J.    Shea 
351  Anacortes,     Wash. Thomas    Watters 
352  Springfield,   Ohio..R.    W.   Mills 
354  Tulsa,  Okla   F.   B.    Hunch 
355  Sioux   City,   la   J.    Robert    Marksbury 
356  St.    Paul,    Minn.  ..Geo.    A.    La    Victore 
357  Kitchener,   Ont., 

Can   Alfred    C.     Forwill 
358  Ogden,    Utah      Ralph   R.    Keeler 
360  Edmonton,   Can   F.    P.    Broadbent 
361  Kenosha,  Wis   Ernest    Nicolazzo 
362  Paterson,   N.  J   Walter   J.    Penney 
363  Reno,  Nev   W.   J.   Neff 
364  Akron,    Ohio   Harry   P.   Jones 
365  Crawfordsville, 

Ind   Lewis  F.   Manso.i  ' 
366  Westchester  Co., 

N.  Y.       Nathan   Starch 
Joseph   Monaco 

367  Evansville,   Ind...  .Harley    R.    Johnson 
368  Hutchinson,   Kans.L.  A.  Rodgers 
369  Huntington, 

W.  Va   A.   J.    Schriber 
370  Richmond,   Va   H.   L.  Jarvis 
371  Defiance,    Ohio.  ...  Howard  R.  Ward 
372  Vincennes,    Ind...  .Raymond  E.  Leech 
373  Terre  Haute,  Ind.. Barton  Stemhauser 
374  Joliet.  Ill   Harold  J.    Brown 
375  Ashland,   Wis   Tames   W.    Sharp 
376  Syracuse,   N.   \...n-rank    Brodock 
377  Ithaca,    N.    Y   Stephen    J.    Kleriko 
378  Wichita    Falls, 

Tex   J.    Max   Ealy 
379  Perth  Amboy, 

N.   J   John  J.   Hallahan 
380  Oklahoma  City, 

Okla   J.   L.   Bollman 
381  Haverhill,    Mass.. .  William   Coogan 
382  Holyoke,    Mass..  .  .David   Taylor 
383  Texarkana,   Tex.  ..Hugh   Cavitt 
384  Hudson  Co.,  N.  J..Elisha   E.    Evins 

Walter   A.   Bemis 
385  Burlington,  la   Carl    W.    Fitchner 
386  Columbus,     Ohio.  .Geo.  Phister  Halliday 
387  Lawton,    Okla   Leonard   L.  Jones 
388  Youngstown, 

Ohio      Jos.    M.    Steadman 
389  Ft.  Dodge,  Iowa.  .C.   L.  Nicholson 
390  Lynchburg,    Va....M.   J.   Day 
391  Port  Arthur.  Tex. Arthur   A.   Derrough 
392  Kewanee,  111   Gerald   Greenstreet 
393  Mexica,   Tex   Moise   C.    Levy 
394  Appleton,  Wis   Alvin    H.    Kolb 
395  Ann  Arbor,  Mich. .Lowell   E.   Hutchinson 
396  Binghamton, 

N.  Y   Earl    Tuttle 
397  Haverhill,   Mass... Fred    L.   Taylor 
398  Meadville,  Pa   Wm.  A.   Murphy 
399  Bartlesville, 

Okla   Floyd   E.    Blackman 
400  Alexandria.     La...S     E.    Wilson 
401  Centralia,  Wash.  ..Harry   A.    Kirkpatrick 
402  Torrington,  Conn.. William  B.  Ingoldsby 
403  Sunbury,  Pa   Louis    Dreibelbis 
404  Topeka,   Kans   D.   C.   Ripper 
405  Knoxville,    Tenn...O.    L.    Woisham 
406  Moose   Taw, 

Sask.,  Can   E.    T.    Clarke 
407  San   Antonio, 

Tex   John   T.    Dennis 
408  Camden,   N.   J   John    McCarroll 
409  San   Mateo,   Cal... Harold  Wolfe 

THEY     KEEP    A-RUNNING 

Vt    Horse    Power    Type   SP   Split   Phase   Induction  Motor 

FOR  UNIT  HEATERS 
Because  of  their  demonstrated  ability  to  "Keep  a-Running,"  Century  Type 
SP  Split  Phase  Induction  Motors  are  especially  recommended  for  unit 
heater  installations. 

They  are  built  to  give  lifetime  service  .  .  .  Bearings  are  of  phosphor 

bronze — the  highest  grade  bearing  material  obtainable  .  .  .  They  are 
thoroughly  insulated  against  dampness  and  humidity,  with  the  armature  and 

other  important  parts  of  the  motor  rust-processed  .  .  .  The  louvered  end 

brackets  are  designed  to  shed  water. 

Built  in  V%,  Ye  and  XA  horse  power  sizes. 

CENTURY   ELECTRICKOMPANY 
1806  PINE  ST.        ST.   LOUIS,  MO. 

40  U.  S.  and  Canadian  stock  points  and  more  than  75  outside  thereof 

MOTORS 

FOR    MORE   THAN    26    YEARS   AT    ST.    LOUIS 

Give  This  to  Your  Friend — Have  HimJFill  It  in  and  Mail  to  us  at  Once 

The  Motion  Picture  Projectionist 

45  West  45th  Street,  New  York  City- 

Gentlemen  : 

Enclosed  please  find  $2.00  for  which  enter  my  subscription  for  one 

year  (12  issues)  starting  with   issue.    (Two  years,  $3.00.) 

Name 

Street   City      

State   Local  No. 
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Hoffmann  ̂ Soons 
'  PERFECTION 

Wherever  you  go — wherever  you  look 
— from  famous  theatres  to  the  small 

suburban  movies — from  Broadway  to 

Main  Street — you  will  find  Perfection 
Rheostats  recognized  as  the  highest 
standard  in  the  motion  picture  world. 

Leading  managers,  exhibitors,  projec- 
tionists all  unite  in  according  first  place 

to  this  Union-Made  rheostat,  and  the 

only  one  so  made — Perfection 
and  performance. 

in   name 

HOFFMANN  &  SOONS 
Mfg.   Division 

387  FIRST  AVENUE  NEW  YORK 

Contracting  Electrical  Engineers — Moving  Picture 
Theatre  Electrical  Specialists 

Your  Preference,  Please! 
THE  editors  of  THE  MOTION  PICTURE  PROJECTION- 

IST solicit  your  aid  to  the  end  that  this  publication  may  be 
of  the  maximum  service  to  you.  Every  subscriber  can  do  his  bit 
to  improve  this  service  by  using  the  space  provided  below  to 
indicate  his  preference  for  special  articles  and  other  material  in 
which  he  may  be  particularly  interested. 

Let  us  know  your  preference,  please.  All  requests  will  receive 
attention  in  the  order  of  their  receipt,  so  act  quickly.  Use  the 
blank  below  to  tell  us  in  just  what  subject  you  are  particularly 
interested.   Do  it  now! 

Editor, 

M.  P.  PROJECTIONIST: 

I  am  interested  in  the  following  subjects,  on  which  I  should 

like  to  see  information  in  THE  MOTION  PICTURE  PROJEC- 
TIONIST: 

1   
2   
3   
4   

NAME   

ADDRESS      

Local     City  and  State  Delegates  ' 
410  Manitowoc,  Wis... Joseph    Peterson 
411  Williamsport,    Pa.. Harold    D.    Helsel 
412  Bradenton,    Fla... James   A.    Scobie 
413  Gadsden,    Ala   Steve   Garrett 
414  Wichita,    Kans   Frank  E.   Welsh 
415  Tucson,   Ariz   Spiro    E.    Kontas 
416  Rochester,  Minn. ..John   Smith 
417  Durham,    S.    C   W.    D.    Byrd 
418  Anaconda,     Mont. .Guy   A.    Burnett 
419  Decatur,    111   Clarence   E.    Mann 
420  Santa    Rosa,    Cal. .  Raymond   M.    Cayla 
421  Herrin,    111   Tony   Malandrone 
422  Ashtabula,   Ohio...E.   Cecil  Jones 
423  Alberquerque, 

N.    M   LeRoy    P.    Ellsworth 
424  Fall  River,  Mass.. Ray  T.   Gaynon 
425  Kankakee,    111.    ...Stephen  Jesse  Hart 
426  Casper,   Wyo   E.   R.   Trollope 
427  Rome,   Ga   M.    B.    Esserman 
428  Stockton,    Cal   J.    W.    Southwick 

429  Hoquiam-Aber- deen.   Wash   George  W.   Scribner 
430  Eureka,  Cal   Kenneth    Back 

431  San   Jose,    Cal   Charles  C.   O'Day 432  Petersboro,     Can.  .Thos.  J.  Stenton 
433  Davenport,    Iowa, 

Moline  &   Rock 
Island,   111   Ross    E.    Hughes 

434  Peoria-Pekin,   111.. Fred   D.   Eyrse 
435  Sault  Ste  Marie, 

Ont.,    Can   Hubert  M.  Ransome 
436  Winona,    Minn. ..  .Arthur  Wachs 
437  Brockton,    Mass. ..John  L.   Creed 
438  Sherbrooke,  Can. ..Hector    Lemieux 
439  New    London, 

Conn   Winslow  W.  Lucas 
440  St.  John,  N.  B., 

Can   James  A.   Whitebone 
441  Ottumwa,   Iowa.  .  -Charles   J.   Hill 
442  Santa    Barbara, 

Cal   E.  D.  James 
443  Jefferson    City, 

Mo   Tom    Menteer 
444  New  Kensington, 

Pa   William    Bordonaro 
445  Bremerton,  Wash..C.    S.    Halverson 
446  Astoria.    Ore   E.    T.    Edison 
447  Springfield,   Mo. ...Martin    Kirchner 
448  Pueblo,   Colo   James  W.  Johnson 
449  Stamford,    Conn..  -Nicholas  Trimboli 
450  Mason   City, 

Iowa      F.    E.    Cawley 
451  Sharon,    Pa   Norman   D.   Freeborne 
452  Pittsfield.    Mass..  .George  H.  Bissel 
453  Willimantic, 

Conn   John   T.    Moran 
455  Ft.    Smith,   Ark... Vic  Wood 
456  McKinney,    Tex..   J.    O.    Belden,    Jr. 
457  Superior,     Wis..  .  .Richard  J.   Ellenson 
458  Portland,   Me   Chelsea    A.    Waldron 
459  Norwich,   Conn   Gerald    Sullivan 
460  Racine,    Wis   Martin    Draeger 
461  St.    Catharines, 

Can   Fred   Smee 
462  Vineland,    N.    J... Eugene   Mathis 
463  Pocatello,     Idaho.  .William  Peacock 
464  Eldorado.    Kans..  .Harold  L.   Dull 
465  Joplin,  Mo   Walter  E.   Cooper 
466  Ft.   Wayne,   Ind. .  -Charles   O.   Smith 
467  Ft.  William, 

Ont.,    Can   Owen  F.  Beatty 
468  Sherman,   Tex   Foster    Lyman 
469  Amarillo.    Tex   John   M.    Davis 
470  Henrvetta,    Okla.  ..Barney   H.   Jameson 
471  Okmuleee,   Okla. ..G.    D.    Seymour 
472  Flint.   Mich   Ray    Field 
473  Wilmineton.   Del.. Walter   F.    Scott 
474  Rome,   N.   Y   Lonnie    Mason 
475  Eau    Claire,    Wis.. Harold    Henning 
477  Green    Bay,    Wis.. Richard   O.    Meister 
478  Bethlehem.    Pa   Ralph  J.   Osterstock 
479  Norwalk,   Conn. .  . .  George  Kent 
481  Lewiston,    Mont..  . Eugene  H.   Sherman 
482  Champaien,    III....H.    F.    Simonson 
483  Elgin,   111   Frank    Stockling 
485  Union  Co.,  N.  J... George    F.    Cushing 
486  Hartford,    Conn. .  .  Henry   J.    North 
487  Virginia,    Minn.... John    Henry    Rolph 
488  Harrisburg,    Pa.. .  -Lawrence  J.  Katz 
489  Gary,   Ind   Ralph    K.    Hirsth 
490  Elkhart,    Ind   Clyde    C.    Anthony 
491  Parsons,    Kans   Clem    Dodd 

492  Battle   Creek, Mich   Heber  J.   Collins 

493  Janesville,     Wis. ..John   J.   Roach 
494  Frankfort,    Ind. .. -Lester   R.   Jackson 
495  Junction   City, 

Kans   O.   A.   Sohns 
496  So.  Bend,  Ind   Lowell   P.    McGirr 
497  McAlester,     Okla. .Howard    L.    Shinaberger 
498  Kansas    City, 

Kans   James    G.    Campion 
499  Pouphkeepsie, 

N.    Y   Raymond    Wilber 
500  Charlestown, 

W.  Va   James    G.    Haley 

501  Chico,   Cal   J.    H.    Vaughn 
502  Morris  Co..  N.  J.  .Ira  Troast 
503  Mitchell,    S.    D... James   Spry 
504  Santa   Ana,    Cal. .  .Marshall   Harnois 
505  Waltham,    Mass.  ..P.   J.    Doheny 
506  Anniston,  Ala   Richard   Wm.    Miller 
507  Macon,    Ga   J.    O.    Morgan 
508  Oneida,    N.    Y. ...Carmen   A.   Clements 
509  Duluth,    Minn   Wm.  Chester  Kitzman 
510  Fargo,    N.    D   E.    J.    McCannel 
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Local     City  and  State  Delegates 

511  Jacksonville,   Fla..John   N.    Spearing 
512  Spartanburg, 

S.   C   Roy   Guy   Bryson 
514  Bellefontaine, 

Ohio     Jacob   L.    Benzinger 
515  Shamokin.   Pa   Arthur   D.   Harner 
516  Chester,  Pa   Kemlow    C.    Young 
517  Sapulpa,  Okla   William    Rogers 
519  Mobile,    Ala   Henry    H.    Link 
520  Wilmington, 

N.    C   O.   H.  Young 
521  Long   Beach, 

Cal   Arthur   A.    Wiley 
523  Quebec,   P.   Q., 

Can   F.    P.    Kipling 
524  Glens   Falls, 

N.    Y   Ralph   Guy 
525  Aberdeen,    S.   D... Sidney    L.    Green 
526  Orange,  Tex   Fred   Journeay 
527  Marshalltown,   la.. Charles  G.   Bowman 
528  Kingston,    Ont., 

Can   Edward  J.  Fowler 
529  Long    Branch, 

N.   J   Laurence  J.  Hines 
530  Bristol,    Tenn   Earl    E.    Denton 
531  Petersburg,    Va...  .Charles  B.  Harrison 
532  Oswego,   N.    Y....John    H.    Connell 
533  Frederick,    Md..  .  .Al  H.  Stine 
534  New  Brunswick, 

N.  J   Robert  J.  Richardson 
535  Johnstown,  N.  Y.. William   Connolly 
536  Red  Bank,  N.  J... Lester    B.    Davis 
537  Talladega,    Ala   Le   Grande    L.    Cole 
538  Steubenville, 

Ohio      T.   P.   Caniff 
539  Anderson,    Ind. ..  .Charles   H.   Hartley 
540  Baton  Rouge,  La. .  )scar  F.   Rabenhorst 
542  Marinette,  Wis   Clarence  E.   Reiter 
543  Marietta,     Ohio ...  Robert  A.   Skipton 
544  Kokomo,     Ind   Fred    C.    Blacker 
545  Miami,    Fla   James   C.    Noonan 
546  Lowell,    Mass   Joseph    Alexander 
547  Florence,    Ala   J.    M.    Stutts 
548  Greenville,  Tex....C.  K.   Peters,  Jr. 
549  Taunton,   Mass   George    B.    Bignell 
550  Norfolk,    Va   Frank  M.   Sutton 
551  Shawnee,   Okla   Calvin    R.    Yowell 
552  St.   Petersburg, 

Fla   H.   E.   Crawford 
553  Albany-Decatur, 

Ala   Ralph  A.  Root 
554  Lebanon,  Pa   Ira  J.   Early 
555  Atchison,  Kans   J.   L.    McAllister 
556  Sioux  Falls, 

S.    D   Walter  Ledyard 
558  Daytona,    Fla   William   K.    Perkins 
559  St.  Joseph,  Mo   Bert    E.    Newkirk 
560  Richmond,    Cal   William    E.    Horton 
561  Johnstown,   Pa   Ralph    W.    Briney 
563  Danville,  Va   Everett   Haley 
564  Modesto,  Cal   Thomas  J.   Roberts 
565  Centralia,  111   Edward   H.   Kratzner 
566  McKeesport,    Pa.. .Gilbert  G.   Krimm 
567  Boone,    Iowa    . . .  .Henry  J.  Coleman 
568  Columbus,    Ga....E.   L.   Gullatt 

569  Douglas-Bisbee, 
Ariz   G.  M.  Gray 

570  Michigan    City, 
Ind   S.   C.   Blande 

571  Portsmouth,  Ohio. .Leslie   Cooper 
573  Moberly,  Mo   Don   E.   Mahoney 
574  Greensboro, 

N.  C   S.    P.    Kersey 
576  Mansfield,     Ohio.. John   K.    Deyarmon 
577  San   Bernandino, 

Cal   George   Ralston 
580     Windsor,    Ont., 

Can   Walter  E.  Bennett 
582     Brantford,     Can..  .Reginald   Truckle 
584  Bangor,  Eastland 

&    Breckinridge, 
Tex   R.    L.    Hansard 

585  Allentown,     Pa   Le   Roy   Rau 
586  Columbus,   Nebr. ..Lloyd    L.    Meyers 
587  Marshall,  Tex   James  A.   Cornwall 
588  Muskegon,    Mich.. August   Olson 
589  Jackson,   Miss   R.    L.    Frizell 
590  Greenwood,    Miss.  .M.  E.  Lehr 
591  Hagerstown,    Md.. Raymond    T.    Trovinger 

592  Saratoga  Sp'gs, N.    Y   Wm.  J.   Carroll 
593  Creston,  Iowa  .  . .  .Charles  J.  Harshaw 
594  Washington, 

Iowa     Enrl   R.    Bickford 
595  Carthage,    Mo   John   Comer 
596  Greenfield,    Mass.. George    P.    Barber 
597  Waco,    Tex   James   G.    Damiel 
598  Marion,    Ohio   William    C.     Barry 
599  Fresno,    Cal   Harry   C.   Wolfe 
600  La    Salle,    111   Stanley    Daniels 

Chauncey  Kerste 
601  Benton    Harbor, 

Mich   Kenneth    F.    Brown 
602  Trinidad,   Colo   Gus   R.    Straub 
603  Raleigh,    N.    C   Henry    Parish 
604  Corpus    Christie, 

Tex   Charles   A.   Pearson 
605  Visalia,    Cal   Albert   M.   Cox 
606  Wausau,     Wis   Woodward   Bierbrauer 
607  Kittanning,     Pa... Blair  T.   Anderson 
608  Boulder,   Colo   Dorman    E.    Clifford 
609  Little  Falls, 

N.    Y   Joseph   D.   Connelly 
610  Ft.    Madison,    la..  Leo   F.    Schulte 
611  Watsonville,    Cal.. Fred   W.    Mozart 
612  Franklin,  Pa   Myrl    D.    Wilson 
613  Salem,   Ore   Earl  W.  Headrick 

QUALITY 

The 
INTENSITY 

Type  F  R 

High    Intensity    Arc 
For  Motion  Picture  Projection 

Hundreds  of  successful  installations  tell  their  story  of 

the   best  possible   projection   at   lowest   operating   cost 

HALL   &    CONNOLLY,   Inc. 
24  VAN  DAM  STREET  NEW  YORK  CITY 

Local 

614 
615 

616 

617 
618 
620 
621 

622 
623 

624 
625 
626 
627 
628 
629 

630 631 

632 
633 634 

635 

636 638 

639 
640 
641 

642 643 
644 

645 

646 647 

648 

649 650 

651 

652 

City  and  State  Delegates 

San  Bernandino, 
Cal   Chas.     B.     Sanders Hattiesburg, 

Miss   Lewis   J.    Hammack 
Meridian,    Miss... A.   G.   Davis 
Greenville,     Miss..W.    G.    Dawson 
Bloomington,  Ind.. Ed   Parham 
Pontiac,     Mich..  .  .William    Oleson 
Erie,    Pa   Geo.   F.   Thompson Port    Huron, 

Mich   Floyd  Van  Cenant 
W.   Palm  Beach, 

Fla   Richard    H.    Johnson 
Lewiston,    Me   C.    F.    Couillard 
Tyler,    Tex   F.   L.    McKiel 
Nashville,    Tenn.  ..H.   H.    Smith 
Washington,   Pa...E.   W.    Seal 
Charleroi,    Pa   Wayne  E.   Mickelson Idaho    Falls, 

Idaho      Claude    J.    Slifer 
Peru,    Ind   Claude   McElheny 
Orlando,     Fla   J.   B.  McGee 
Ft.    Scott,    Kans...R.    Heiser 
Cambridge,    Ohio.  .C.    Eugene  Lynes Sudbury,    Ont., 

Can   C.   H.   Perry Winston-Salem, 

N.  C   Arthur   L.    Green 
Lewiston.     Pa   John   Marks 
Carbon   Co.,    Pa. .  .Joseph  J.   Kennedy 
Jackson,  Tenn.:... Guy    Merritt 
Nassau  &  Suffolk 

Co.,   N.    Y   Frank    S.    Cummings Arkansas    City, 

Kans   Charlie    H.    Gresty 
Bergen  Co.,  N.  Y..Alan   Liddell 
Lakeland,     Fla.  ..  .Arthur    Bowden 
New  York,  N.  Y.. Walter    Strenge 

(Cameraman)        Francis    E.    Ziesse Rockland    Co., 

N.  Y   Joseph    A.    McGlynn 
Ft.    Lauderdale, 

Fla   A.   L.   Cash 
Cheyenne.    Wyo...J.    G.    Dauterman,    Jr. 
Provo.    Utah     ....George  M.  Cole 
No.    Platte,    Nebr. .Marion    M.    Hardin Westchester   Co. 

N.    Y   Arthur    Martens 
James  J.   Shaughnessy Wenatchee, 

Wash   Howard    Bloom Dodge    City, 

Kans   Noble    T.    Jones 

Local     City  and  State 

653     Loraine,     Ohio... 
655  Sheboygan,   Wis.. 
656  El   Centro,   Cal... 
657  Leavenworth, Kans   

658  Jacksonville,    III.. 
659  Los  Angeles,   Cal. 

660 

Delegates 

Thos.  M.  Smith 

John    Kunstman Walter    Burris 

Goodsell   W.   NichoU 
Everett  Hughett 

Alvin  Wyckoff Paul   P.   Perry 

Roy   H.    Klaffki Howard    E.    Hurd 
Arthur  Reeves 
Charles  P.   Boyle 

William    H.    Tuers 
W.   W.   Kelley Huntington, 

W.  Va   Herbert  O.  Glanton 

661  Reading,    Pa   Fred   K.    Sfo;k 
662  Danbury,     Conn..  .Richard   Hazzard 
663  Lewiston,   Idaho... Ed   C.    Schmadeka 
664  Prince  Albert, 

Can   Albert   Eyberson 
665  Toronto,  Can   Roy  O  Cor.nor 
666  Chicago,    111   Harry  Birch Charles    N.    David 

667  Lethbridge,    Can... Percy    N.    Morris 
668  Monroe,  La   Jesse  B.   Mattison 
669  New  York,  N.  Y..Saul  E.  Harrison 

George  A.   Heinz 
670  Goldsboro-Wilson, 

N.  C   Horace  D.   Taylor 
671  Canton,   Ohio    . . .  John   Walker 
673  Lubbock,     Tex   Jack   T.    Benoit 
674  Biloxi-Gulfport, 

Miss   Wm.   E.  Sexton 
675  Eugene,   Ore   D.   D.   Hempy 
677     West  Warwick, 

R.    I   Lester  P.   Slater 
679  Miami,   Okla   Ellis  K.   Smithley 
680  Halifax,    N.    S., 

Can   Maurice  C.  Conrad 
681  Gillespie,   111   G.   R.  Peart 
682  Lancaster,   Pa   Warren    R.    Doan 
683  Los  Angeles,  Cal.. Samuel    Wilson Thomas   C.   Bryan 

Joe    Pruelt Carl   J.    Kountz William   Berrigan 

John    Thompson Nell    Rhea 

684  Northfield,    Minn..  Anthony  J.   Koll 
685  Concord,  N.  H   John    Callahan 
687  Beatrice,    Nebr   J.    C.    Moorhead 
688  Harlingen,    Tex. ..James   H.   Kidd 
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RCA  Sound  School 
Continued  from  page  39) 

bers  of  Local  No.  306,  New  York 
City  who  attended  the  classes  during 
the  first  semester,  sixty  re-enrolled 
for  the  second  course.  Classes  are 

held  daily  from  10  to  12  in  the  morn- 
ing, 1  to  3  in  the  afternoon  and  8  to 

10  in  the  evening. 

About  thirty  students  attend  each 
session.  Lectures  are  delivered  by 
Harry  Braun,  A.  R.  Schultz,  A. 
Preisman,  Watson  Jones,  and  Edwin 
Costello,  each  of  whom  has  had  broad 
experience  in  connection  with  the 

operation  of  sound  reproducing  equip- 
ment. 

Text  books  have  been  prepared 
under  the  direction  of  H.  E.  Costen 

who  has  been  assisted  by  four  other 
experts.  These  text  books  contain 
authorative  information  upon  the 
subject  of  sound  reproduction  and  the 

care  and  maintenance  of  sound  repro- 
ducing equipment.  In  addition  to 

the  lectures  and  the  text  books,  the 

instructors  give  practical  demonstra- 

tions of  the  operation  of  the  various 
types  of  sound  reproducing  equipment 
with  which  the  lecture  room  is  amply 

supplied. 
A  completely  equipped  projection 

room  with  two  sound  reproducing 
projection  machines,  operating  with 
sound-on-film  and  disc  form  a  part  of 
the  equipment  used  in  connection  with 
the  class  work. 

Represented  in  the  class  are  pro- 
jectionists from  Stamford,  Hartford, 

and  Bridgeport,  Conn.;  Newark, 
Perth  Amboy,  Jersey  City  and 
Paterson,  N.  J.;  about  twenty  cities 

and  towns  on  Long  Island;  Mt.  Ver- 
non, New  Rochelle,  Nyack  and  New 

York  City.  Applications  have  been 
received  from  various  other  cities, 

among  those  from  a  long  distance 
being  Atlanta  and  Los  Angeles. 

Harry  Braun  who  has  been  acting 
as  chief  instructor  of  the  RCA  Photo- 
phone  course,  recently  delivered  a  talk 

on  sound  reproduction  to  the  mem- 
bers of  Local  650,  Mt.  Vernon,  and 

at  the  conclusion  of  his  talk  the  entire 

membership  comprising  about  100 
men,   enrolled  for  the   second  course. 

  PREVENT  STOPS"   

GRIFFIN  FILM  CEMENT  S!^S Specially  Suited  for  Sound  Prints 
Manufactured  by 

F.  B.  GRIFFIN,     -     -      -     Oshkosh,  Wis. 
FREE  SAMPLE  and  PRICES  on  request 

CINEPHOR 
»     » LENSES «   « 

NOTED  FOR 
FLATNESS 
OF   FIELD 

I  HE  rigid  tests  to  which  Cinephor 
Lenses  are  subjected  before        ZZ^^^ZZHZZ^^^HIZZZ^I 
leaving  the  B&  L  factory  are  your 
guarantee  of  the  highest  quality  Projection  Lenses. 

The  test  for  Flatness  of  Field — illustrated  above — is  based  on 
comparison  of  different  areas  of  the  lenses.  This  assures. you  of 
that  absolute  uniformity  so  necessary  for  perfect  projection. 

All  Cinephor  Lenses  atz  so  critically  tested  and  so  uniformly 
dependable  that  the  purchaser  finds  it  unnecessary  to  make  any 
selection  for  quality. 

BAUSCH  &  LOMB  OPTICAL  CO. 
680  St.  Paul  St.        «     »  Rochester,  N.  Y. 
Makers  of  Orthogon  Eyeglass  Lenses  (or  Better  Vision 
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I1QW  photoelectric 

cells 
We  now  offer  our  new  type  "A"  VISITRON  photo- 

electric cell,  which  is  the  result  of  years  of  research  in  a  very 

specialized  art. 

Greatly  improved  over  our  well-known  "VISITRON" 
cells  which  we  have  been  furnishing  to  industry  for  quite 

some  time,  our  new  type  "A"  VISITRON  offers  the  following 
advantages. 

Qreater  response  to  incandescent  light  sources 

Lower    operating    voltages 

Higher  sensitivity  over  entire  spectrum 

Longer  life 

Non'microphonic 

Physical  and  electrical  sturdiness 

G-M  "VISITRON"  type  "A"  photoelectric  cells  are  manu- 
factured in  four  sizes,  either  vacuum  or  gas-filled,  and  will  be 

found  positively  unexcelled  in  talking  motion  pictures,  labo- 
ratory research  and  development  work,  television,  and  for  the 

automatic  control  of  industrial  devices  of  all  sorts. 

Requests  for  technical  data  and  prices,  etc.,  are  respect- 
fully  solicited  from  those  interested. 

GHMI   LABORATORl   
1807  Grace  Street 
CHICAGO,  U.  S.  A. 

ISITRONS 

VISITRON  75-A 

VISITRON  71-A 

VISITRON  53-A 
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MOTIOGRAPH 

" DE  LUXE 
SOUND  \ 

PROJECTOR 
\ 

Built  For  The 

Dual    Purpose    of 

Projecting  Motion  Pictures 

COMPLETE 
SOUND  EQUIPME 

FOR  THE 

SMALLEST  OR  LARGEST 
THEATRE 

BACKED  BY 
30  YEARS  OF 

PROJECTOR  BUILDING 
EXPERIENCE. 

THE   ENTERPRISE    OPTICAL    MFG.    CO., 

564  W.  Randolph  Street,  Chicago,  111. 

AND 

Reproducing  Sound 
•••• 

Sound    on    Film 

Sound  on  Disc 

AND 
Motion   Picture   Projector 

Combined    in 

One  Complete  Unit: 

No    Attachments! 

QUALITY 
REPRODUCTION 



1 MotionI  icture 
PROJECTIONIST 

The  International  Authority 

THE       LENS      THAT      PUTS       PERFECTION       IN       PROJECTION 

4KS 

No.    2 — Set   in   position 
for  silent  film. 

PATENTS   PENDING 

No.     1 — In    position     for 
sound   film. 

FILLS  the  complete  screen  when  running 
either  sound-on-film  or  standard  film 

with  sound-on-disc  by  enlarging  the  sound- 
on-film  picture  to  that  of  the  standard  film 
size  picture. 

This  is  a  distinct  advantage  over  mech- 
anical devices  which  render  the  same 

screen  covering  with  sound  and  silent  film 
by  reducing  the  standard  film  picture  to 
the  smaller  size  obtained  with  sound-on- 
film. 

With   the    ILEX   DUAL   FOCUS    LENS 

ILEX 
F:2.5 

Dual  Focus 

Projection   Lens 
Comparative     test     with     any     other 

make  will  prove  their  superiority 

Greater  Sharpness 

Greater  Brilliancy 

there  is  no  changing  lenses.  A  shift  of 
the  lever  brings  the  picture  into  sharp 
focus  in  either  position. 

A  lens  centering  device  is  furnished 
with  each  lens  to  center  the  picture  on 
screen  when  making  changeover  from 
sound-on-disc  to  sound-on-film. 

Inferior  or  ordinary  projection  detracts 
greatly  from  the  finest  and  most  costly 
production  and  mars  the  quality  of  yowr 
work.  Show  your  pictures  at  their  best 
with  ILEX  LENSES. 

ROCHESTER 

Literature  at  your  dealers  or  sent  on  request. 

ILEX    OPTICAL    COMPANY 
Established   1910 

NEW    YORK 

A  MANCALL 

PUBLICATION 

Vol.  3,  No.  16 
25c.  per  copy 

$2.00  per  year 



THE    KAPLAN 

SURE-FIT   PROJECTOR 
is  standard  equipment  in  many  of  the 

country's  leading  theatres  where  Sound Pictures  are  shown. 
It  is  a  vibrationless,  smooth-running, 

and  perfectly  tooled  mechanism, 
noted  for  its  sturdiness  and  de- 
pendability. 

The  Kaplan  Projector  is  guar- 
anteed by  experience  and  repu- 

tation. 

KAPLAN  SURE-FIT  PARTS 

are  known  and  used  the  world  over. 

Each  the  product  of  carefully 

planned  precision  work  and  rigid 

inspection. 

Both- — the  Projector  and  parts  have 
heen  standard  for  many  years.  Able 
engineers,  tool-makers,  and  machinists 
guided  by  a  thorough  knowledge  of  the 
exact  requirements  for  perfect  projec- 

tion have  combined  to  produce  a  stable 
and  meritorious  product. 

With  the  growth  of  projection — 
sound,  etc.- — Sure-Fit  products  have 
grown  in  usefulness  and  dependability, 
meeting  the  most  exacting  demands. 
The  most  conscientious  projectionist  re- 

lies on  Sure-Fit  products  because  the 
trade-mark  guarantees  the  merchan- 
dise. 

SEE    YOUR    DEALER 

Your  dealer  carries  Sure-Fit  parts.  If 

he  doesn't,  get  in  touch  with  us  and  we 
will  direct  you  to  the  nearest  dis- 
tributor. 

Always  ask  for  Sure-Fit — accept  no substitutes. 

Sam  Kaplan  Manufacturing  and  Supply  Company,  Inc. 
729  Seventh  Avenue  New  York  City 
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.0005 
HIGHER  CYCLE 

AND 

GREATER  VOLUME 
An  OPTICAL  UNIT  giving  these  two  im- 

portant factors  has  been  perfected  and  is  now 

available  to  the  users  of  SOUND  ON  FILM. 

The  first  basically  correct  principle  for  SOUND 

ON  FILM  reproduction.  Gives  greater 

brilliancy  and  truer  tones  than  were  possible 
heretofore. 

It  gives  a  slit  of  light  five  ten-thousandths  of  an 

inch  without  chromatic  or  spherical  aberration. 

MANUFACTURERS 
and 

THEATRE  OWNERS 

Investigate  this  item.  It  is  the  outstanding 

achievement  of  1930  for  reproducing  SOUND 

ON  FILM. 

Send    your    specifications    and    inquiries    to: 

WOLLENSAK  OPTICAL  COMPANY 
ROCHESTER,  N.  Y. 

Licensed  under  Full  Tone   Reproduction  Company's  patents. 
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FULCO   PROJECTOR — Ernemann   Design 

RIGHT, 
FROM  THE 

START 

TPIME  has  proven  the 

real,  practical  value 

of  all  the  novel  exclu- 

sive features  which  dis- 

tinguish this  machine 
from  all  others  and 

which  account  for  the 

excellence  of  FULCO 

PROJECTOR  per- 
formance. 

No  fundamental 

changes  have  been 

made  and  none  are  con- 

templated, because — in 
the  opinion  of  the  most 

experienced  projection- 
ists^— it  has  been  Right, 

From  the  Start! 

E.  E.  FULTON  COMPANY 
Executive  Headquarters — 1018  So.  Wabash  Ave. 

C.  H.  FULTON 
President 

A.     G.     JARMIN 
Treasurer 

BRANCHES 

CHICAGO 
F.  A.  VAN  HUSAN 
V.    P.   &   Sales   Mgr. 

CHICAGO — 1018   So.    Wabash    Ave. 
NEW    YORK — 115   W.   45th    St. 
BOSTON — 65   Broadway 
PHILADELPHIA — 1337  Vine  St. 
ATLANTA — 146  Walton  St. 

ST.   LOUIS — 3232   Olive   St. 
INDIANAPOLIS — 340  N.  Illinois  St. 
MILWAUKEE — 151    Seventh    St. 
SAN  FRANCISCO — 255  Golden  Gate  Ave. 
LOS   ANGELES — Film  Ex.  Bldg. 

Factory:     2001-2007     So.     California     Ave.,     Chicago,     III. 
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JAMES  J.  FINN,  Editor 

Prank  R.  Day,  Personnel;  Lester  Isaac, 
Efficiency;  J.  H.  Kurlander,  Light; 
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Published  monthly  by  Mancall  Publish- 
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Unique    Reproduction    Ef- 
fects for  Special  Film 

CONSIDERABLE  deserved  pub- 
licity has  been  given  to  Howard 

Hughes'  three-year-in-the-making 

special  "Hell's  Angels" ;  but  of  almost 
equal  news  value  is  the  splendid  re- 

sults accomplished  in  the  unusual  re- 
production afforded  for  the  premier 

run  at  Grauman's  Chinese  Theatre, 
Hollywood.  To  assure  himself  of  the 
desired  sound  effects  the  producer  ran 
two  sound  tracks  simultaneously  with 
the  regular  picture  film.  It  was  felt 

necessary  in  order  to  get  the  repro- 
duction of  every  sound  effect  of  this 

huge,  spectacular  air  drama.  But  to 
accomplish  this,  since  all  sound  track 
is  on  separate  films  anyway,  it  was 
necessary  to  install  a  complete  special 
double  film  inter-locked  system  in  the 
theatre. 

Three  dummy  projector  systems 
were  set  up  by  Electrical  Research 
Products  to  play  the  separate  sound 
track.  A  switching  panel  permitted 
the  third  dummy  to  connect  in  parallel 
with  either  of  the  other  two. 

The  result,  one  never  before  at- 
tempted or  accomplished  in  sound  pic- 

tures, was  that  two  sound  tracks 
could    be    played    simultaneously    and 

A  FULL  HOUSE ! 
The  new  photographic  angles,  soft  effects  and  "fuzzy"  pictures 

show  clearer,  better  with  National  Projector  Carbons.  These 

carbons  give  more  light  on  higher  intensity,  and  the  National 

Projector  Oro-tip  Negative  Carbons  do  not  pencil  under  this 

high  current.  National  Projector  Carbons  burn  clearly  and 

smoothly.  Controlled  manufacturing  prevents  them  from  sput- 

tering. When  you  start  showing  new  "modernistic"  movies,  make 

sure  your  theater  has  an  ample  supply  of  National  Projector 

Carbons.  They  insure  clear  projection,  and  clear  projection  is  al- 

ways important  if  you  want  a  full  house  every  night  in  the  week! 

NATIONAL  CARBON  CO.,  Inc.   Carbon  Sales  Division:  Cleveland,  Ohio 

BRANCH  SALES  OFFICES 

New  York,   N.  Y.      Pittsburgh,   Pa.      Chicago,    111.      Birmingham,  Ala.      San   Francisco,    Cal. 

Unit   of  Union    Carbidf    I  ■    ;  s  :    and  Carbon  Corporation 

National  Projector  Carbons 

IN   WESTERN  CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS— HOLMES 
and  all  theatre  equipment  of  the  leading  manufacturers.    Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

306  Canada  Building 
Winnipeg,  Man.,  Canada 

1605- 

Alberta   Representative 
M.  L.  ADAMSON 

-104th  St.,  Edmonton,  Alb.,   Canada 
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BRENKERT  REFLECTOR  ARC  LAMP 

USERS  of  low  intensity  lamps  will  obtain  the  utmost  in 
increased  light  on  the  screen  by  installing  Brenkert 

Low  Intensity  Reflector  lamps.  The  up-to-date  design 
and  construction  of  the  Brenkert  lamp  meets  modern 
conditions  and  requirements  which  are  not  the  same 
today  as  two  or  three  years  ago. 

Brenkert  low  intensity  lamps  are  sold  and  serviced  by 
progressive  independent  supply  dealers  throughout  the 
United  States  and  Canada.  See  your  independent  dealer 
or  write  us  direct. 

The    plant    thai 

Brenkert 

quality    and 

dependability 

built. 

BRENKERT  LIGHT  PROJECTION  COMPANY 
St.  Aubin  at  East  Grand  Blvd.  Detroit,  Michigan 

KEEP  all  your  COPIES  of 
MOTION    PICTURE    PROJECTIONIST 

AS  A  REFERENCE  FOR  CURRENT 

AND  FUTURE  NEEDS  — PRE- 
SERVE     THEM      IN      A 

BINDER 

GOOD  SOLID 
IMITATION  LEATHER 
—GET  ONE 

ORDER  FROM  THE  MOTION  PIC- 
TURE PROJECTIONIST 

that  the  naturalness  obtained  in  the 
reproduction  by  playing  the  two 
sound  tracks  at  the  same  time,  more 
than  justified  the  extra  trouble  and 
expense. 

Six  reels  of  "Magniscope  Film" 
were  included  in  the  picture.  For 
these  scenes  twelve  15-B  Horns  were 
installed,  use  with  a  24  foot  x  37  foot 

picture. 
Special  Amplifier   System 

To  feed  this  number  of  horns  it  was 
necessary  to  develop  a  special  ampli- 

fier system  much  more  powerful  than 

anything  yet  used  in  theatre  repro- 
duction. The  final  outcome  was  three 

42-A  Amplifiers,  used  as  bridging 

amplifiers,  to  feed  into  two  43-A 
Amplifiers.  The  outputs  of  these  six 
43-A  Amplifiers  fed  into  nine  15-B 
horns,  making  a  total  of  nine  ampli- 

fiers and  nine  horns  in  addition  to  the 

regular  1-S  three  15-B  horn  sound 
picture  installation. 

An  idea  of  the  magnitude  of  this  in- 
stallation may  be  obtained  from  the 

bank  of  amplifiers  and  three  Uni- 
versal Dummy  Projectors.  A  switch 

provided  that  for  certain  scenes  this 
group  of  amplifiers  could  be  connected 
with  the  regular  sound  installation  in 
such  a  manner  that  the  sound  from 
the  effects  system  was  five  times  as 
powerful  as  the  sound  from  the 
regular  sound  system.  This  was 
necessary  to  take  care  of  the  tremen- 

dous power  desired  for  special  scenes, 
such  as  the  blowing  up  of  an  ammuni- 

tion dump  and  the  airplane  sequences. 

A.  C.  or  D.  C.  Resistance? 
The  phenomenon  known  as  skin 

effect,  or  the  peculiar  property  of 
alternating  current  especially  at  high 
frequencies  to  travel  only  through  the 
outer  portion  and  not  through  the 
core  of  a  conductor,  is  generally 
ignored  in  figuring  resistance  values 
for  radio  purposes.  Thus  the  radio 
worker  is  frequently  puzzled  by  the 
fact  that  a  given  solid  resistor,  rated 
at  a  given  resistance,  actually  has 
considerably  higher  resistance  value 
in  actual  use.  He  may  hasten  to 
blame  the  resistor  manufacturer, 
whereas  he  has  only  a  well-known 
electrical  phenomenon  to  blame.  A 
solid  conductor  offers  considerably 
greater  resistance  to  high-frequency 
current  than  to  direct  current,  due  to 
the  skin  effect. 

It  is  for  the  above-mentioned  rea- 
son that  the  metallized  resistor  is  find- 
ing more  and  more  applications  in 

radio  work.  Such  a  resistor,  having 
a  metallic  coating  deposited  on  a  glass 
filament,  presents  a  virtually  uniform 
resistance  to  either  A.  C.  or  D.  C. 

energy.  Since  there  is  no  core  to 
such  a  resistance  unit,  the  A.  C.  or 
D.  C.  energy  flows  through  practically 
the  same  thin  film  or  skin.  There- 

fore, the  resistance  value  is  the  same 
in  either  case,  and  there  is  no  chance 
for  error  as  when  using  solid  resist- 

ance units. 
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SOUND 
PROJECTION 

Sound  Projection  -  $6— 
Television  -  -  -  -  ̂3— 
Combination  Price  -  $8- 

Thousands  of  copies  of  this  book  have  been  sold  in 
the  last  several  months.  It  has  been  acknowledged 
everywhere  as  the  best  treatment  on  the  subject  of 
sound  picture  projection. 

It  takes  in  all  kinds  of  sound  equipment,  giving  a  com- 
plete explanation  of  the  advantages  of  each  type,  how 

to  operate  it,  what  troubles  may  be  expected  and  how 
to  remedy  them  quickly  and  efficiently,  how  to  main- 

tain the  equipment  and  how  to  get  the  best  tone  effects 
and  to  obtain  proper  acoustical  conditions. 

It  is  a  book  written  especially  for  the  theatre  manager, 
the  engineer  and  the  projectionist.  It  is  also  of  great 
value  to  the  army  of  experimenters  working  on  the  im- 

provement of  sound  picture  equipment. 

TELEVISION 
The  papers  are  full  of  stories  about  television.  It  is 
estimated  by  the  most  conservative  authorities  that  we 
will  have  television  for  theatres  within  a  very  short 
time.  Roxy  says  he  wants  it  at  once;  B.  S.  Moss, 
veteran  theatre  operator,  is  building  new  theatres  with 
provision  for  television  apparatus. 

This  book,  written  for  the  theatre  owner,  projectionist 
engineer  and  technician,  gives  a  valuable  outline  of 
the  work  already  accomplished  on  Television,  the 
scientific  and  mechanical  background,  its  operation  and 
practical  usefulness  in  connection  with  motion  pictures. 
It  should  be  read  and  digested  by  every  member  of 
the  theatre  staff. 

Fill  in  the  coupon  below,  tear 
out  and  mail  it  at  once  to  the 

Mancall  Publishing  Corpora- 
tion, 45  West  45th  Street,  New 

York  City.  Please  be  sure  to 
mention  which  one  of  the  books 

you  want  or  both  and  inclose 
the  proper  remittance.  We  will 

pay  all  postage.  Shipment  will 
be  made  within  three  days  after 

receipt   of   order. 

MANCALL  PUBLISHING  CORP. 

45  West  45th  Street,  New  York 

I  want  a  copy  of  SOUND  PROJECTION  and 

a  copy  of  TELEVISION  (If  you  want  only  one,  please 
indicate  which  one  plainly).     Enclosed  is  remittance. 

Name      

Street      

City   

State     
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Acoustical  Characteristics  of  Movie  Screens 
By  H.  F.  Hopkins 

Member  of  the  Technical  Staff,   Bell   Telephone   Laboratories 

IN  its  pioneer  stages  the  sound 
picture  system  was  used  chiefly 
to  provide  a  synchronized  musical 

accompaniment  for  the  picture.  The 
loud  speakers,  as  a  result,  were  fre- 

quently placed  in  the  orchestra  pit  to 
give  the  effect  of  the  presence  of  an 
actual  orchestra.  With  improvement 
in  technique,  however,  the  reproduc- 

tion of  dialogue  became  more  general; 
the  accompaniment  feature  decreased 
in  importance  until  now  a  sound  pic- 

ture is  usually  understood  to  mean  a 
talking  picture — a  dramatic  screen 
entertainment  reproducing  the  voice 
as  well  as  the  scene. 

To  produce  the  proper  effect  under 
these  new  conditions,  a  different  loca- 

tion for  the  loud  speakers  was  neces- 
sary since  the  sound  should  appear  to 

come  from  the  speaker's  mouths  and 
thus  from  the  screen  itself.  Behind 
the  screen  seemed  the  most  suitable 
place.  This  change  brought  an  added 
difficulty  into  the  reproduction,  how- 

ever, due  to  the  partial  obstruction  of 
the  sound  by  the  screen. 

To  determine  how  serious  the  ob- 
struction was,  required  acoustical 

tests  which  the  Laboratories  was  well 

equipped  to  make.  The  frequency  re- 
sponse of  loud  speakers  has  been  the 

subject  of  many  studies.  To  make 
similar  tests  with  a  screen  in  front  of 
the  loud  speaker,  and  to  compare  the 
resultant  sound  received  to  that  with- 

out the  screen  in  place  was,  therefore, 
a  comparatively  simple  matter.  This 
has  been  done  to  a  large  extent  as  a 
matter  of  routine  in  determining 
whether  certain  screens  will  be  satis- 

factory for  sound  picture  reproduc- 
tion. 

Transmission  Three  Ways 

A  screen  may  be  expected  to  trans- 
mit sound  in  three  ways.  It  may 

vibrate  as  a  diaphragm  driven  by  the 
sound  from  the  horn  and  in  turn  pro- 

duce new  waves  which  will  be  heard 
by  the  observers.  Also,  the  original 
sound  may  be  transmitted  through  air 
passages  in  the  screen  itself,  which  is 
a  second  method.  The  third  is  by 
wave  propagation  with  the  screen  ma- 

terial as  the  conducting  medium.  Be- 
cause of  the  physical  properties  of  the 

screen,  however,  the  power  trans- 
mitted by  this  last  method  is  much 

smaller  than  for  the  other  two,  so  that 
for  practical  purposes  it  may  be  neg- 
lected. 

From  a  knowledge  of  the  tension  to 
which  a  screen  may  be  stretched  and 
of  the  density  of  the  material,  it  might 
be  expected  that  the  natural  frequency 
of  the  screen  as  a  whole  would  be  low. 
At  this  natural  frequency  the  screen 
would  transmit  efficiently,  but  for 
higher  frequencies,  where  the  mass 
reaction    becomes    large,    the    greater 

portion  of  the  driving  force  would  be 
consumed  in  accelerating  the  screen 
and  little  would  remain  for  moving 
the  air  load. 

This  natural  frequency,  however,  is 
ordinarily  below  the  frequency  band 
used  in  sound  pictures.  The  trans- 

mission efficiency  of  speech  vibrations, 
therefore,  would  be  highest  at  the 
lower  frequencies  and  would  decrease 
as  the  frequency  increases.  Further- 

more, over  the  range  of  frequencies  in- 
volved, the  screen  is  far  from  a  simple 

vibratory  system.  Irregularities 
occur,  therefore,  in  the  sound  trans- 

mitted although  they  may  be  small 
compared  to  the  total  effect. 

Punched  Holes  in  Screen 

Transmission  through  air  passages 
in  the  material  proves  to  be  much 
more   satisfactory.     Two  factors  are 

of  primary  importance.  The  aggre- 
gate area  of  the  openings  in  the 

screen  must  be  adequate  to  give  the 
proper  air  load  for  sound  radiation 
into  the  theatre,  and  the  dimension  of 
the  holes,  principally  the  ratio  of  di- 

ameter to  the  thickness  of  the  fabric, 
should  be  sufficiently  large  to  reduce 
the  mass  vibration  to  a  satisfactory 
value. 

The  effect  of  too  high  a  mass  re- 
action is  to  produce  an  attenuation 

that  increases  with  frequency;  while 
an  improper  air  load  produces  a 
general  decrease  in  the  efficiency  of 
transmission.  If  these  factors  are 
considered  in  the  design,  screens  may 
be  made  which  have  very  satisfactory 
transmission  characteristics. 

Before  the  advent  of  sound  pictures 
the  screens  were  heavy  and  not 
porous.     Sound  could  be  transmitted 
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only  by  diaphragm  action.  The  result 

is  shown  at  "A"  of  Figure  1.  There 
is  a  rapidly  increasing  loss  with  in- 

creasing frequency,  and  the  irregular- 
ities mentioned  above  are  plainly 

evident.  Since  a  loss  of  three  db 
means  that  only  about  half  of  the 
power  is  transmitted  the  seriousness 
of  the  loss  indicated  is  obvious. 

Curve  "E"  shows  the  other  extreme 
where  the  major  part  of  the  energy 
is  transmitted  through  openings  in 
the  screen.  For  this  screen  the  open- 

ings constituted  about  44  per  cent  of 
the  screen  area,  and  it  will  be  ob- 

served that  there  is  practically  no  at- 
tenuation of  the  sound,  and  that  the 

irregularities,  except  at  the  very  low 
frequencies  where  the  data  are  per- 

haps less  reliable,  have  been  consider- 
ably reduced. 

Smaller  Openings  Preferable 

Although  such  a  screen  is  entirely 
satisfactory  for  the  transmission  of 
sound  it  is  lacking  in  the  desirable 
optical  characteristics.  Light  is  not 
reflected  from  the  openings  so  that 
the  total  light  reflected  is  reduced  in 
direct  proportion  to  the  total  area  of 
the  aperture.  The  tendency  therefore 
is  to  provide  smaller  and  more  widely 
spaced  openings,  as  a  result  of  which 
sound  transmission  may  be  partly 
due  to  diaphragm  action. 

Curve  "B"  shows  a  characteristic 
screen  of  this  type.  The  screen  is 

like  that  of  "A"  but  punched  in  it 
are  holes  .040  inches  in  diameter 
which  comprise  about  4  per  cent  of 
the  total  area.  The  screen  thickness 
isi  .030  inches.  The  drooping  of  the 
curve  at  the  high  frequencies  due  to 
mass  reactance  is  plainly  evident  al- 

though not  nearly  so  pronounced  as 
in  "A."  There  is  also  a  noticeable 
loss  over  the  entire  range  as  com- 

pared with  "E." 
Curve  "C"  shows  the  effect  of  in- 

creasing the  open  area  by  25  per  cent 
— using   holes    of   the    same    size    but 

with  less  separation.  Although  the 
dropping  off  at  higher  frequencies  is 
still  evident,  the  loss  over  the  entire 
band  is  appreciably  decreased. 

By  maintaining  the  same  percent- 
age of  open  area  but  reducing  the 

thickness  of  the  screen  to  about  half 

the  former  value,  and  thereby  in- 
creasing the  ratio  of  diameter  to 

thickness  of  holes,  a  further  evident 
gain  is  made.  There  is  nbw  little  or 
no  loss  over  most  of  the  band  and 

only  a  very  slight  falling  off  at  fre- 
quencies above  3,000  cycles.  The  ir- 

regularities are  also  greatly  reduced. 

The  acoustical  characteristics  of  such 
a  screen  would  be  considered  very 
satisfactory,  and  the  small  percent  of 

open  space — about  5  per  cent — would 
not  materially  reduce  the  reflection  of 

light. Openings  in  the  screens  discussed 
so  far  have  been  punched  in  a  non- 
porous  screen  material,  but  many  of 
the  screens  now  in  use  are  coarsely 
woven  and  meshes  of  the  weave  form 
the  only  openings  for  air  conduction. 
As  a  result  the  openings  are  small  and 
irregular  in  shape,  and  are  apt  to  be 
partially  filled  by  fibres  from  the  sur- 

rounding threads.  Because  of  this 
the  sound  transmission  may  be 
seriously  affected. 

Figure  2  shows  the  characteristics 

of  three  such  screens.  "C"  is  a  light 
netting,  and  while  very  good  as  a 
sound  transmitter  would  be  very  un- 

satisfactory both  optically  and  me- 
chanically. "B"  represents  a  rather 

coarse  and  heavy  material.  There  is 
a  distinct  loss  over  the  entire  range 
as  well  as  a  more  decided  falling  off 

in  the  higher  frequencies.  "A"  is  a still  heavier  material  and  considerable 
loss  is  evident  over  the  plotted  range. 

It  appears  from  these  investigations 
that  the  design  of  screen  is  of  con- 

siderable importance  but  that  it  is 
possible  to  get  screens  that  are  very 
satisfactory  in  their  acoustical  char- 

acteristics without  appreciable  im- 
pairment of  their  optical  qualities. 

The  interposition  of  a  screen  between 
the  sound  source  and  the  audience  is 
no  insuperable  obstacle  to  the  proper 
transmission  of  sound  if  proper  care 
is  taken  in  selecting  the  screen  to  be 
used. 

Common  Causes  of  Trouble 
The  second  of  a  series  of  articles  pre- 

pared from  data  contained  in  the 
files  of  the  maintenance  department 
of  a   large  distributing   organization. 

THERE  is  a  proper  and  an  im- proper method  of  inspecting 
film.  It  should  be  handled  between 
the  thumb  and  first  finger,  the  palm 
being    cupped    upward. 

Dropping  a  needle  in  a  pick-up 
arm  on  a  disc  will  almost  certainly 
result  in  chipping. 

Half-tone  needles,  being  more  flex- 
ible than  full-tone  and  not  respond- 

ing so  rigidly  to  high  and  low  inten- 
sities, follow  the  grooves  of  a  record 

more  easily  and  with  less  liability  of 
cutting   over   or   repeating. 

Discs  have  been  played  before  two 
dollar  audiences  at  the  Astor,  New 

York,  as  many  as  sixty-five  times 
and  have  then  been  discarded  while 

giving  perfect  reproduction.  In 
special  tests,  disc  records  have  been 
used  up  to  three  hundred  runs  with- 

out impairment  of  sound  quality. 
A  disc  record  is  likely  to  play  bet- 

ter the  second  time  it  is  used  than  it 
did  the  first  time.  This  is  because 
the  first  run  has  eliminated  any  little 
surface    inequalities    that   may   exist. 

The   needle,    so   to    speak,   has    swept 
out  the  groove. 

Care  of  Discs 

Unless  laid  flat  when  not  in  use, 
discs  are  likely  to  warp,  and  unless 
kept  in  manila  paper  envelopes,  ex- 

cept when  being  played,  may  easily 
become  scratched,  dust  charged, 
greasy  or  otherwise  impaired.  Discs 
should  always  be  dusted  with  a  soft 
cloth  before  being  played. 

Lifting  the  reproducer  arm  from 
the  disc  before  the  turn-table  has 
ceased  to  move  may  easily  cause  a 
back  lash  of  the  needle  which  will 
break  down  the  groove. 

Two  reproducing  machines  will  not 
necessarily  give  the  same  results  at 
the  same  fader  settings,  unless  the 
normal  volume  from  both  machines 

is  identical.  To  determine  compar- 
ative values,  place  two  identical  re- 
cords from  two  sets  of  the  same  pro- 

duction on  the  two  machines.  Set 

the  faders  similarly  on  the  two  ma- 
chines. Play  part  of  one  record  on 

one  machine.  Then  play  the  same 
part  of  the  other  record  on  the  other 
machine.  Switch  the  sound  thus  from 
one  machine  to  the  other  until  a 
thorough  test  has  been  made.    If  one 
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Smoothly  dove-tailed! 
Western  Electric  Sound  System 

is  manufactured  —  not  merely  assembled 

Loud  speakers,  transformers,  tubes  —  all  the  parts 
through  which  the  speech  current  flows  —  are  de- 

signed by  Bell  Telephone  Laboratories  and  manufac- 
tured by  Western  Electric. 

Every  part  is  perfectly  balanced  electrically  to 
work  in  harmony  and  at  highest  efficiency  with 
every  other  part.  Each  is  designed  and  manufac- 

tured to  fit  mechanically  and  electrically  into  its 
place  in  the  complete  system.  The  result  is  elec- 

trical teamwork — and  quality  reproduction  —  such 
as  no  assembled  system  can  hope  to  equal. 
Many  of  the  parts  which  go  into  the  Western 

Electric  Sound  System  are  similar  to  those  used 

in  the  nation's  telephone  system.  They  are  the 
results  of  more  than  fifty  years  of  research  and 

experience  in  the  manufacture  of  voice  transmis- 
sion apparatus. 

The  Western  Electric  Sound  System  is  built  to 

produce  the  highest  standard  of  quality  reproduc- 

tion demanded  by  a  quality  conscious  public — and 
to  render  that  service  dependably  over  a  long  period. 
It  does  not  sacrifice  quality  for  price. 

Western  Electric's  undivided  responsibility  — 
covering  the  manufacture,  installation  and  servic- 

ing of  its  Sound  System — is  your  assurance  of  high 

quality,  trouble-free  performance. 

Quality  and  Service  protect  you  in  the 

Westerti 
SOU  N  D 

Wkctric 
SYSTEM 

Distributed  by 

Electrical  Research  Products  Inc. 
250  West  57th  Street,  New  York,  N.  Y. 

Member  of  Motion  Picture  Producers  and  Distributors  of  America,  Inc.   Will  H.  Hays,  President  ; 
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reproducer  is  lower  in  volume  than 
the  other,  it  should  be  serviced  im- 

mediately. As  a  rule,  low  reproduc- 
tion is  also  dull  in  quality. 

Every  theatre  has  its  own  normal 
fader  setting  which  must  first  be  es- 

tablished by  tests  before  fader  cues 
can  be  used  in  a  manner  truly  pro- 

moting the  illusion  of  naturalness. 

Volume  Control 

Hearing  sound  in  the  theatre  day 
after  day  sometimes  so  accustoms 
theatre  attaches  to  it  that  the  vol- 

ume seems  insufficient.  The  tendency 
resulting  from  this  is  gradually  to 
increase  volume  until  it  is  consider- 

ably greater  than  it  should  be. 
The  change-over  is  generally  the 

most  ineffectively  accomplished  part 
of  sound  reproduction.  Fast  action  is 
often  slowed  down,  sound  is  distorted 

and  continuity  is  sometimes  even 
broken.  Failure  to  keep  the  fader 
of  an  incoming  machine  at  zero  until 
the  machine  is  up  to>  speed  may  pro- 

duce blue  notes  or  unintelligible  dia- 
logue. 
A  break  in  sound-on-disc  film 

which  occurs  below  the  intermittent 

need  not  throw  a  picture  out  of  syn- 
chronization. Do  not  remove  the  film 

at  the  aperture  plate  nor  take  the  re- 
producer off  the  disc.  By  use  of  the 

fly  wheel  run  out  enough  film  for 
winding  around  the  take  up.  Then 
start  the  machine  and  when  the  mo- 

tor is  up  to  speed  bring  the  fader  to 
normal  setting.  This  should  maintain 
synchronization.  Splicing  can  be 
done  after  the  reel  has  been  run. 

Film  Inspection 

Sound  film  splices,  if  quickly  made 
during  projection  to  avoid  a  delay 
in  the  show,  should  always  be  care- 

fully re-inspected  before  the  reel  is 
again  run.  Very  often  rough  tem- 

porary splices  are  causes  of  further 
trouble. 

The  volume  of  sound  provided  in  a 
theatre  should  not  be  based  on  the 
judgment  or  inclination  of  any  one 
person.  What  is  to  be  sought  is  that 
which  is  pleasing  to  the  ears  of  the 
majority.  Opinions  of  persons  sitting 
in  various  parts  of  the  house  often 
may  be   advantageously  obtained. 

The  fader  setting  should  be  raised 
as  a  theatre  fills  and  be  lowered  as 
the  audience  decreases  in  number. 
Theatres  whose  business  varies  ma- 

terially on  different  days  will  find 
that  a  uniform  standard  of  volume 
for  all  days  is  not  conducive  to  the 
best  results. 

P.  E.  Cell  Care 

A  photo-electric  cell  should  be  kept 
in  darkness  when  not  in  use  because 

light  causes  it  to  throw  off  the  elec- 
trons which  are  its  active  principle. 

Sound-on-film  prints  should  never 
be  handled  with  bare  hands.  Finger 
marks  on  sound  tracks  materially  af- 

fect the  quality  of  reproduction. 
Splices  that  are  out  of  frame 

should  never  be  made  in  sound  film. 
There  must  not  be  more  or  less  than 
four   sprocket  holes  to   a  frame   and 

never     more     or     less     than     sixteen 
frames  to  a  foot. 

Sound  film  should  never  be  clinch- 
ed, hammered  or  loosely  wound.  The 

best  and  most  even  winding  affords 
the  minimum  of  protection  which  the 
sound  track  requires. 

Keep  Film  Track  Clean 

Good  reproduction  is  practically 
impossible  unless  the  film  tracks  of 
the  aperture  plate  and  tension  pad 
are  kept  absolutely  clean.  So  little 
wax,  oil  or  grit  in  either  of  these 
places  that  it  seems  infinitesimal  to 
the  eye  or  to  the  touch,  may  cause 
annoying  trouble  and  even  results  in 
permanent  injury  to  the  film.  Both 
of  these  areas  may  be  cleansed  by 
using  a  pipe  cleaner  and  a  tooth 
brush.  The  film  track  should  never 
be  scraped  with  a  knife  because  of 
the  danger  of  scratching. 

When  running  new  reels,  especially 

those  which  never  previously  have 
been  projected,  it  is  advisable  to 
clean  the  projection  machine  aperture 
plates  and  tension  pads  at  the  end 
of  every  reel.  Wax  tends  to  accu- 

mulate much  more  rapidly  when  the 
print  is  new  than  when  an  old  print 
is  run. 

Sound  reproducing  devices  are  pre- 
cision equipment.  Sprocket  wheels 

which  pull  the  film  through  the  sound 

pick-up  unit,  if  not  made  with  ex- 
treme accuracy,  will  cause  a  distor- 

tion or  reproduced  sounds.  The  ec- 
centricity of  the  assembled  sprocket 

wheel  must  be  less  than  three  ten- 
thousandths  of  an  inch,  otherwise 
there  will  be  a  flutter  in  any  long 
sustained  note.  Many  other  parts 
also  are  very  delicate  and  require 
microscopic  measurement  and  adjust- 

ment in  manufacture.  All  fine  ma- 
chinery requires  proper  lubrication 

and  intelligent  attention. 

The  Colorcraft  Film  Process 

IN  Colorcraft  photography  dupli- cate negatives  of  every  scene  are 
necessary.  When  those  panchromatic 

negatives  are  brought  to  the  labora- 
tory they  are  first  of  all  dealt  with 

by  continuous  printers,  capable  of 
turning  out  over  3,000  ft.  per  hour. 
There  are  fourteen  of  these  printers, 
which  can  be  worked  simultaneously, 

turning  out  in  all  nearly  45,000  ft. 

per  hour.  Thereafter  these  exposed 

films  move  through  the  various  pro- 
cesses with  clock-work  precision.  The 

film  is  dyed  in  a  mixture  of  five  dyes 
which  can  reproduce  every  color  in 

the  spectrum — a  distinct  advantage 

over  such  processes  as  leaves  yellows 
out  of  the  finished  picture. 

There  are  twelve  developing  units 

in  this  plant,  turning  out  film  at  the 
rate  of  over  2,000  ft.  per  hour,  and 

it  is  notable  that  these  units  are  flex- 

ible enough  in  their  design  to  accom- 
modate either  standard  35  millimetre 

film  or  the  new  wide  film. 

Secure  Sharp  Definition 

The  quantitative  chemical  and  dye 
method  has  been  developed  in  the 

Colorcraft  system,  so  that  the  silver 
image  is  converted  to  a  dye  image, 
without  any  loss  of  definition  and 
without  any  bleeding  or  fuzziness. 
Moreover,  the  process  is  entirely 
automatic,  so  that  all  prints  come 
through  on  a  uniform  basis.  Red, 

orange,  yellow,  green,  blue  and  vio- let can  all  be  faithfully  reproduced 
and  Colorcraft  can  photograph  both 
artificially  lighted  scenes  and  natural 
daylight  scenes.  The  depth  of  focus 
is  the  same  as  in  black  and  white, 
and  it  is  notable  that  the  process 
does  not  require  so  much  artificial 
light  on  the  sets  as  the  ordinary 
black  and  white  film.  Some  color 
processes  require  exceptionally  strong 
lighting;  but  this  is  not  the  case  with 
Colorcraft. 

An  important  feature  of  the  process 
is  the  Colorcraft  analyser,  whose  pe- 

culiar properties  are  dependent  on 
radio  principles.  This  analyser  em- 

ploys a  photo-electric  cell,  especially 
sensitive  to  the  visible  parts  of  the 
spectrum,  as  well  as  the  invisible 
ultra-violet  and  infra-red.  This  ana- 

lyser determines  and  checks  the  color 
values  of  costumes,  drapes  and  scene- 

ries, and  ensures  the  producer  that 
the  finished  film  will  have  the  same 
color  values  as  the  objects  photo- 

graphed. Already  3,000  prints  can  be  turned 
out  every  24  hours,  of  a  uniformity 
that  makes  each  a  perfect  facsimile 
of  the  original.  Colors  are  combined 
by  secret  processes  and  are  locked  in 
each  film  chemically.  They  cannot 
be  faded,  either  by  long  exposure,  by 
contact  with  machinery  or  by  immers- 

ing in  water  for  hours.  Colorcraft 
employs  a  special  hardening  process 
which,  by  actual  test,  has  been  found 
to  result  in  prints  which  are  four  to 
five  times  tougher  than  ordinary 
black  and  white  stock,  and  of  perfect flexibility. 

The  process  is  so  carefully  planned 
and  controlled  that  it  operates  with 
a  minimum  of  skilled  help.  There  is 
a  control  room,  in  which  standard 
conditions  are  maintained  by  a  chem- 

ist, and  a  color  tester  supervises  the 
printing  room,  where  he  ensures 
proper   density  in  the  film  emulsion. 

It  is  important  to  note  that  practi- 
cally every  modern  motion  picture 

camera  can  be  converted  so  that  it 

may  be  used  for  the  Colorcraft  proc- 
ess or  for  black  and  white  work  inter- 

changeably— in  five  minutes'  time  and at  a  cost  not  exceeding  $500. 
When  Colorcraft  pictures  are  to  be 

taken,  it  is  necessary  to  use  the 
Colorcraft  lens  and  a  special  nega- 

tive stock,  costing  no  more  than  the 
present  panchromatic  negative.  The 
prints  are  on  double  coated  positive 
stock,  with  the  sound  track  printed 
on  one  side  of  this  stock  when  re- 

quired. 
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Revolving  Lens  Wheel  Projector 

An  outstanding  feature  of  the 
recent  S.  M.  P.  E.  meeting  at  Wash- 

ington was  the  demonstration  of  and 
lecture  on  a  continuous  optical  pro- 

jector by  Mr.  A.  J.  Holman,  its  in- 
ventor. The  substance  of  Mr.  Hol- 

man's  paper  is  presented  here,  to- 
gether with  illustrations  for  which  we 

are  indebted  to  him.  Mr.  Holman  has 
kindly  offered  to  answer  any  and  all 
questions  concerning  this  projector  in 
subsequent  issues  of  this  publication, 
so  send  along  your  inquiries. — THE 
Editor. 

THE  desire  to  reproduce  motion in  pictures,  for  the  purpose  of 
study  and  analysis,  is  the 

origin  of  the  great  motion  picture  in- 
dustry. The  stroboscope,  as  you 

know,  was  one  of  the  early  and  rather 
crude  instruments  developed  for 
motion  study,  and,  strange  as  it  may 
seem,  its  basic  principles  are  still  em- 

ployed universally  wherever  motion 
pictures  are  shown.  I  refer  particul- 

arly to  the  picking  out  of  portions  of 
a  complete  action  by  the  shutter 
mechanism  of  the  motion  picture 
camera,  and  the  presentation,  through 
the  medium  of  an  intermittent  mech- 

anism, of  these  same  portions  of 
action  on  the  screen  of  the  theatre. 

Such  a  recording  and  reproducing 
system,  involving  intermittent  film 
movement,  must  necessarily  fall  far 
short  of  the  ideal  for  the  following 
reasons : 

First,  the  screen  illumination  is 
entirely  unnatural  in  that  it  pulsates 
rapidly  from  zero  to  maximum  value. 

Second,  the  maximum  light  in- 
tensity on  the  screen  must  be  exces- 

sive to  secure  the  desired  average 
brightness  because  of  the  shutter  cut- 
off. 

Third,  rapid  actions  have  a  jerky 
appearance,  for  even  persistence  of 
vision,  that  physiological  and  funda- 

mental foundation  of  present-day 
movies,  cannot  fill  in  the  action  ob- 

literated by  the  camera  shutter. 

40. 

I'" 

By  Arthur  J.  Holman 

To  eliminate  the  stroboscopic 
principles  from  motion  picture  pre- 

sentations and  to  remove,  or  at  least 
mitigate,  the  evils  of  intermittent 
illumination,  have  been  the  goal  and 
aim  of  inventors  and  experimenters 
for  many  years,  and  more  ideas  have 
been  conceived  to  this  end  than  most 
of  us  are  aware  of.  As  is  usually  the 
case,  however,  the  most  fantastic  and 
utterly  impossible  optical  systems  and 
mechanisms  have  been  promulgated 
by  both  novices  and  those  skilled  in 
the  art,  and  the  simplest  and  most 
logical  means  has  been  meticulously 
avoided,  the  only  apparent  reason 
being  that  the  simple  system  is  con- 

sidered utterly  impossible  by  those 
well  grounded  in  optical  theory.  But 
the  "impossible"  is  often  the  most 
fruitful  ground  for  research  and  in- 

vention, and  the  more  certain  authori- 

ties are  that  "it  can't  be  done,"  the 
more  likely  are  the  prospects  for  dis- 

covery.  .    .    . 

Continuous   Motion 

In  the  language  of  the  Patent 
Office,  this  invention  relates  to  that 
type  of  projecting  apparatus,  or 
camera,  wherein  the  film  strip  is  kept 
continuously  in  motion  and  the  effect 
of  said  motion  is  so  compensated  by 
means  of  moving  optical  rectifying 
elements  as  to  produce  a  well-defined 
image.  A  complete  mental  picture  of 
our  ideal  projector  may  be  gained 
from  the  following: 

Let  us  suppose  that  we  have  an 
aperture  across  which  a  film  strip 
may  be  actuated,  a  light  source,  and 
condenser  system  which  will  illumi- 

nate uniformly  the  area  of  this 
aperture,  and  an  objective  system 
which  will  distribute  light  passing 
through  the  aperture  in  such  a 
manner  as  to  produce  a  uniform 
illumination  over  the  entire  area  of 
a  screen.  Now  suppose  that  a  film 
strip  is  moved  across  the  aperture  at 
a  uniform  linear  velocity,  and  the  ob- 

jective system  is  so  constituted  that 
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Fig.  2 — Rear  right  side  view  of 
mechanism 

it  will  form  on  the  screen  a  stationary 
image  of  each  film  frame,  and  will  ac- 

complish the  transition  from  frame  to 
frame,  as  the  film  advances,  through 
the  medium  of  a  dissolving  action, 
without  varying  the  light  intensity  or 
interfering  with  the  definition  of  the 
resultant  screen  image. 

In  other  words,  we  wish  to  provide 
an  optical  system  capable  of  produc- 

ing uniform  maximum  illumination 
over  the  entire  surface  of  a  screen, 
and  having  the  capacity  to  modify  the 
intensity  locally  in  proportion  to  the 
density  of  the  corresponding  part  of 
the  film  frames  which  are  passing 
constantly  over  the  aperture  plate. 
Measured  against  such  an  ideal,  the 
present  system  of  intermittent  pro- 

jection shows  up  as  a  poor  makeshift. 

Long    List   of   Failures 

Much  thought  has  been  devoted  to 
solving  the  problems  arising  as  men 
have  sought  to  eliminate  the  inter- 

mittent movement  and  approach  more 
closely  to  the  recognized  ideal.  Many, 
many  systems  have  been  thought  out 
and  tried,  and  a  few  very  ingenious 
devices  have  been  constructed,  but 
they  have  all  fallen  by  the  wayside 
due  to  inherent  mechanical  or  optical 
difficulties  which  make  them  im- 

practical. Reflecting  systems  have  been  used 
almost  exclusively  by  searchers  after 
the  ideal,  and  one  or  two  of  these 
have  been  developed  to  a  high  state  of 
perfection,  but  they  fail  in  service 
because  they  involve  complicated  me- 

chanical movements  which  require 
cams  for  their  accomplishment;  more- 

over, reflecting  surfaces  of  great 
optical  accuracy  are  not  easy  to  manu- 

facture or  maintain  at  high  efficiency 
in  service.  Although  spectacle  makers 
have  long  recognized  and  used  the 
prismatic    power    of    decentered    thin 
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Fig.  3 — Rear-left  side  view  of  mechanism 

lenses,  it  has  occurred  to  very  few 
that  this  principle  might  offer  the 
easiest  approach  to  the  perfect  system 
of  recording  and  reproducing  motion 
in  pictures. 

The  continuous  projector  we  have 
developed,  and  which  I  will  now  pro- 

ceed to  describe,  functions  entirely 
and  solely  because  of  this  inherent 
characteristic  of  a  thin  lens  which 
produces  a  prismatic  or  bending 
action  proportional  to  the  decentra- 
tion.  It  was  discovered  nearly  thirty 

years  ago  that  an  optical  system  com- 
prising a  stationary  lens  element  and 

a  pair  of  overlapping  revolving  lens 
wheels  would  produce  on  a  screen  a 
stationary  image  of  pictures  on  a  film 
strip  provided  the  film  strip  was 
continuously  moved  across  the  optical 
axis  at  a  rate  properly  proportioned 
to  the  angular  velocity  of  the  revolv- 

ing lens  wheels.  Unfortunately,  the 
original  inventor,  lacking  one  or  more 
of  the  three  essentials,  ability, 
financial  means,  or  stick-to-it-iveness, 
not  only  never  solved  the  problem 
himself,  but  left  a  monument  in  the 
Patent  Records  which  has  been  effec- 

tive in  causing  investigators  to  shun 
the  basic  idea  long  after  the  expira- 

tion of  his  patent. 
Our  projector  embodies  the  results 

of  a  mathematical  analysis  of  the 
revolving  lens  wheel  system  and  in- 

cludes many  new  and  original  me- 
chanical and  optical  features  which 

are  essential  to  the  practical  applica- 
tion of  this  system. 

Objective  Lens   System 

As  stated  previously,  our  ideal  pro- 
jector consists  essentially  of  a  suit- 

able light  source,  a  condenser  system, 
and  an  objective  system,  the  latter 
comprising  spherical  lenses  only.  The 
objective    system    is    composed    of    a 

stationary  front  element,  comparable 
to  the  front  element  of  an  ordinary 

projection  lens,  and  pairs  of  rear  ele- 
ments which  constitute  the  peripheries 

of  the  two  revolving  lens  wheels,  these 
pairs  of  rear  elements  replacing  the 
rear  element  of  an  ordinary  projection 
lens.  The  first  important  feature  to 
be  noted  is  that  our  objective  inter- 

poses the  same  amount  of  glass  be- 
tween the  aperture  plate  and  the 

screen  as  does  the  ordinary  projection 
lens,  therefore,  its  light-transmitting 
efficiency,  with  equal  lens  apertures, 
should  be  about  the  same.  Moreover, 
since  the  axial  spacing  and  refractive 
powers  of  the  elements  are  compar- 

able to  those  of  an  ordinary  projec- 
tion lens,  there  is  nothing  freakish 

in  the  system  requiring  special  optical 
treatment.  .   .    . 

The  perfect  system  would  consist  of 
a  stationary  front  element  and  a  con- 

tinuous procession  of  identical  rear 
elements,  all  equally  spaced  and  mov- 

ing downward  at  a  constant  linear 
velocity  over  a  straight  path  at  right 
angles  to  the  axis  of  the  stationary 
element.  Rut  such  an  optical  rectify- 

ing system  lies  in  the  realms  beyond 
the  range  of  our  mechanical  ability; 
therefore,  we  must  substitute  for  the 
perfect,  some  mechanical  arrangement 
which  is  practical  and  which  may  be 
so  designed  as  to  approach  as  closely 
to  perfection  as  we  may  desire.  Since 
rotation  at  uniform  angular  velocity 
is  a  movement  well  within  our  me- 

chanical ability  to  produce,  and  since 
this  movement  alone  is  sufficient  for 
our  requirements,  we  have  chosen,  in 
the  present  machine,  to  use  a  pair  of 
overlapping  revolving  lens  wheels. 
Two  lens  wheels  are  used  to  secure 
the  balancing  effect  of  one  wheel  upon 
the  other,  which  eliminates  all  lateral 
variations  and  thus  permits  a  very 
close    approach    to    the    theoretically 

perfect,     with    wheels     of     relatively 
small  diameter. 

.  .  .  In  order  that  the  objective 
system  may  function  properly,  it  is 
necessary  to  provide  a  condenser 
system  which  will  illuminate  the  en- 

tire aperture  uniformly,  and  will  pro- 
duce a  beam  having  a  circular  cross- 

section  of  small  diameter  at  the  plane 
midway  between  coacting  lens  sectors. 
In  the  interest  of  economy,  it  is  also 
essential  that  the  cross-section  of  the 
condenser  beam,  in  the  plane  of  the 
gate,  be  of  such  shape  and  propor- 

tions that  the  maximum  amount  of 
light  may  be  transmitted  through  the 
elongated  aperture. 

Employs  Cylindrical  Elements 
To  accomplish  these  ends,  I  have 

long  been  using  a  cylindrical  surface 
in  the  main  condenser  and  a  comple- 

mentary sphero-cylindrical  gate  lens 
which  is  mounted  in  close  proximity 
to  the  film  strip.  The  first  mentioned 
cylindrical  element  provides  a  verti- 

cally elongated  spot  at  the  gate,  hav- 
ing the  form  of  an  ellipse  and  fitting 

closely  to  the  contour  of  the  elongated 
aperture.  The  sphero-cylindrical  gate 
lens  remolds  the  condenser  beam  so 
that  it  becomes  circular  in  cross- 
section  as  it  enters  the  objective 

system. The  projector  is  now  equipped  with 
a  low  intensity  reflector  lamp  having 
a  standard  reflector  and  a  condenser 
which  was  standard  before  I  reground 
and  polished  the  flat  surface  to 
cylindrical  form. 

Having  designed  an  objective  sys- 
tem approaching  the  ideal  in  ac- 

curacy, and  having  provided  a  con- 
denser system  fulfilling  all  the  re- 

quirements, the  mechanical  problems 
involved  in  operating  the  lens  wheels 
and  film  strip  in  proper  relation,  re- 

main  to   be   solved.     As   a   first  con- 

Fig.  4 — Rear-right  side  view  of  mechanism  with  door  and  cover  plate  removed 
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sideration,  the  mechanism  must  be 
easily  adjustable  to  meet  the  require- 

ments of  the  optical  system  in  regard 
to  film  shrinkage,  and  a  framing  ad- 

justment must  be  provided.  More- 
over, the  lens  wheels  must  operate  in 

exact  synchronism  and  the  film  strip 
must  be  actuated  across  the  aperture 
plate  at  a  uniform  velocity  exactly 
proportional  to  the  angular  velocity 
of  the  lens  wheels.  The  steadiness, 
definition,  and  pleasing  qualities  of 
the  projected  image  depend  almost  en- 

tirely on  the  accuracy  with  which 
these   functions  are  performed. 

Unsteadiness    Eliminated 

Unsteadiness  in  the  projected 
image  has  been  my  most  serious  prob- 

lem in  connection  with  this  work,  and 
since  it  has  been  eliminated  by  the 
installation  of  precise  gears,  it  is  not 
difficult  to  show  that  the  trouble  has 
been  mechanical  rather  than  optical. 
A  better  understanding  of  the  nature 
and  cause  of  unsteadiness  in  the  pro- 

jected image  may  be  had  from  the 
following  analogy: 

Let  us  think  for  the  moment  of  the 
screen  image  as  being  supported  in  a 
state  of  equilibrium  by  three  elastic 
ribbons,  one  being  attached  at  each 
of  the  top  corners  and  the  third  being 
attached  at  the  middle  of  the  bottom 
edge.  We  must  think  of  the  image  as 
being  rigid  but  having  no  weight,  and 
moving  as  a  whole  if  any  change 
occurs  in  the  tension  of  the  support- 

ing elastic  ribbons.  The  tension  of 
each  of  the  top  elastic  ribbons,  in  our 
analogy,  is  to  be  likened  to  the 
angular  velocity  of  one  of  the  lens 
wheels,  and  the  tension  in  the  bottom 
elastic  ribbon  compares  with  the 
velocity  of  the  film  strip  across  the 
aperture  plate. 

Any  change  in  the  tension  of  one  or 
more  of  our  imaginary  elastic  ribbons, 
unless  accompanied  by  a  proportional 
simultaneous  change  in  all  three,  will 

cause  a  displacement  of  our  imagin- 
ary rigid  image.  In  like  manner,  our 

real  projected  image  is  in  suspension, 
and  any  change  in  the  angular 
velocity  of  a  lens  wheel,  or  in  the 
linear  velocity  of  the  film  strip,  un- 

less accompanied  by  a  proportional 
simultaneous  change  in  velocity  in  all 
three  elements,  will  produce  a  dis- 

placement of  our  real  projected 
image. 

.  .  .  Since  no  means  other  than 
gears  are  available  by  which  the  lens 
wheels  and  film  strip  may  be  actuated, 
it  is  evident  that  the  more  simple  the 
gear  train  the  less  difficult  will  be  the 
commercial  production  of  the  me- 

chanisms. The  present  model,  designed 
in  1926,  can  be  considerably  simpli- 

fied in  this  respect,  and  some  idea  of 
the  improvement  may  be  gained  from 
the  following  comparison: 

This  model  has  two  worms  and  two 
worm-wheels  between  the  lens  wheel 
shafts;  the  new  model  will  have  but 
two  gears  between  these  shafts,  there- 

fore the  probability  of  errors  in  syn- 
chronization of  the  lens  wheels,  with 

gears  of  equal  accuracy,  is  one-half. 
This  model  has  seven  gears  between 
each  lens  wheel  shaft  and  the  aper- 

ture film  sprocket;  the  new  design, 
providing  the  same  flexibility  for 
framing  and  adjustment  of  the  optical 
system,  requires  but  two  gears  be- 

tween the  aperture  sprocket  and  a 
lens  wheel  shaft.  It  is  evident,  there- 

fore, that  the  new  gear  train,  with 
gears  having  an  accuracy  of  the  order 
of  those  in  this  machine,  will  have  at 
least  a  five-to-one  advantage  over  the 
present  arrangement,  in  the  matter  of 
steadiness.  Moreover,  the  new  gear 
train  is  far  less  expensive  to  manu- 
facture. 

Lens  Manufacturing  Process 

I  have  purposely  avoided  any  refer- 
ence to  the  accuracy  required  in  the 

Fig.  5 — Right  side  view  of  mechanism  with  door  and  cover  plates  removed,  showing 
gate  open  for  threading 

construction  of  the  lens  wheels.  It 
will  be  sufficient  for  the  present  to 
state  that  the  manufacture  of  lens 
wheels,  by  the  usual  methods  of  lens 
manufacture,  would  be  difficult,  costly, 
and  generally  unsatisfactory.  To 
meet  the  new  requirement  for 
quantity  production  of  first  quality 
and  exactly  matched  lenses,  an  en- 

tirely new  method  of  grinding  and 
polishing  has  been  developed.  A 
special  optical  instrument  has  also 
been  devised  for  exactly  positioning 
the  lens  sectors  on  the  lens  wheels. 
With  this  new  equipment  it  is  not 
difficult  to  obtain  the  desired  accuracy 
in  the  lens  wheels  and  they  can  be 
produced  commercially  at  a  surpris- 

ingly low  cost. 
Thus  far  I  have  described  only  the 

essential  features  of  the  revolving 
lens  wheel  projector.  The  fact  that 
the  film  strip  moves  across  the  aper- 

ture at  a  uniform  rate  has  many  ad- 
vantages, and  one  of  these  is  the 

ability  to  actuate  a  sprocket,  located 
just  above  the  aperture,  by  the  move- 

ment of  the  film  strip.  This  film- 
actuated  sprocket  operates  an  auto- 

matic fire-shutter  control  mechanism. 
With  the  fire  shutter  thus  controlled 
by  the  movement  of  the  film  strip 
across  the  aperture  plate,  its  response 
is  sure  and  instantaneous  in  case  of 
film  breakage  at  the  aperture,  or 
slowing  down  of  projection  below  the 
predetermined  minimum  rate. 
The  projectionist  has  no  control 

over  the  action  of  this  fire  shutter  nor 
does  he  need  it,  since  the  shutter  can- 

not close  unless  there  is  imminent 
danger  of  igniting  the  film.  Another 
advantage  of  a  continuously  moving 
film  strip  is  that  the  tension  shoes  can 
function  perfectly  with  very  little 
pressure,  because  there  is  no  effect 

equivalent  to  the  "over  shooting," 
which  produces  unsteadiness  in  inter- 

mittent projection  unless  the  spring 
tension  is  considerable.  Since  there 

is  no  periodic  "breaking  from  rest" 
under  heavy  tension,  there  is  very 
little  strain  on  the  film  strip  in  con- 

tinuous projection,  and  "green" 
prints,  direct  from  laboratory  process- 

ing, may  be  run  without  waxing  or 
other  lubrication.  In  fact,  prints  may 
be  projected  hundreds  of  times  with- 

out showing  any  appreciable  wear  and 
without  accumulating  scratches  and 
dirt  over  the  photographic  areas. 
This  is  an  important  advantage, 
especially  in  the  projection  of  sound- 
on-film  prints. 

Improved    Take-up 

Having  removed  from  the  projector 
mechanism  the  principal  causes  and 
sources  of  wear  and  damage  to  the 
film  strip,  effort  was  next  directed 
toward  improving  the  film  take-up 
device  with  a  view  to  eliminating 
damage  to  film  from  this  source.  It 
is  pretty  generally  known  that  much 
damage  may  be  done  to  film  during 
the  rewinding  operation,  and  the 

reason  is  apparent  from  an  examina- 
tion of  the  wound  film  when  the  take- 
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up  reel  is  removed  from  the  lower 
magazine. 

The  ordinary  take-up  drive  is  a 
constant  torque  affair  and  is  adjusted 
so  that  the  initial  winding  on  the 
take-up  reel  will  not  be  sufficiently 

tight  to  cause  damage  to  the  film  per- 

forations on  the  lower  or  "hold-back" 
sprocket.  With  this  adjustment  of 
the  driving  torque,  the  tension  on  the 

film  strip,  during  the  initial  take-up 
when  the  wound  diameter  is  small, 
•will  be  considerably  more  than  is 
necessary  to  produce  a  solidly  wound 

mass,  but,  as  the  diameter  of  the 
wound  mass  increases,  the  film  tension 
decreases,  and,  generally  speaking, 
the  outer  layers  of  film,  to  a  depth  of 
one  to  three  inches  depending  on  the 

torque  adjustment,  are  wound  rather 
loosely. 
When  the  reel  containing  the  film, 

which  has  been  wound  at  a  progres- 
sively decreasing  tension,  is  put  on 

the  rewinder  and  the  end  of  the  film  is 

attached  to  the  empty  reel  and  the 

the  motor  is  started  with  a  jerk,  it  is 

not  difficult  to  understand  that  film 
will  be  drawn  from  the  reel  before 

the  reel  begins  to  rotate,  and  there 
will  be  a  progressively  decreasing 

amount  of  slippage  between  film  lay- 
ers, from  the  outer  layer  down  to  that 

inner  layer  which  has  been  wound  at 
a  sufficient  tension  to  balance  the  pull 

of  the  power-driven  reel  on  the  re- 
winder. 

If  the  brake  on  the  reel  being  re- 
wound has  not  been  released,  the  con- 

ditions will  be  aggravated  and  the 

slippage  between  film  layers  will  go 
deeper  into  the  reel.  The  film,  in 
passing  through  a  projector,  collects 
dust,  dirt,  bits  of  emulsion,  and  other 

grit,  which  adhere  to  its  surfaces,  and 
when,  in  the  rewinding  operation, 
these  surfaces  slip  over  each  other 
under  pressure,  the  conditions  are 
ideal  for  the  most  effective  abrading. 
The  film  damage  which  shows  up  as 
"rain"  and  is  most  prevalent  toward 
the  end  of  a  reel,  is  generally  caused 
in  this  manner. 

It  is  interesting  to  observe  that  the 
advent  of  sound-film  prints  has  drawn 
more  attention  to  the  take-up  condi- 

tions, and  the  improvement  thus  far 
made  has  taken  the  form  of  new  type 
reels  with  larger  diameter  hubs  and 
of  more  sturdy  construction.  These 
new  reels,  incidentally,  cost  several 
times  as  much  as  the  better  grade 
reels  of  a  few  years  ago. 

Our  projector  is  equipped  with  a 
take-up  control  which  may  be  adjusted 
to  give  a  practically  constant  winding 
tension  on  the  film  for  all  diameters 
of  the  wound  mass,  and  it  will  operate 
equally  well  with  an  old-fashioned 
reel  having  a  two-inch  diameter  hub, 
or  with  one  of  the  new  type  reels. 
This  take-up  control  is  a  variable 
torque  device,  the  pressure  between 
the  friction  drive  members  being 
varied  by  centrifugal  force  through 
the  medium  of  a  system  of  balanced 
springs. 

At  the  higher  reel  speeds,  during 
the   initial   take-up   when   the   wound 

mass  is  of  small  diameter,  centrifugal 
force  acts  to  reduce  the  driving 
torque,  thus  preventing  excessive  film 
tension.  As  the  reel  speed  decreases, 
centrifugal  force  is  reduced  and  the 
balanced  spring  system  acts  to  in- 

crease the  pressure  between  the  fric- 
tion drive  members,  thereby  increas- 

ing the  driving  torque  and  maintain- 
ing full  tension  on  the  film.  Adjust- 

ments are  provided  by  means  of  which 
the  film  tension  may  be  regulated  for 
three  stages  of  the  take-up  operation, 
namely,  empty  reel,  half-full  reel,  and 
full  reel.  With  this  device  the  film  is 

wound  on  the  take-up  reel  under  prac- 
tically constant  tension;  therefore  it 

acts  as  a  solid  mass  and  is  not  sub- 
ject to  damage  during  the  rewinding 

operation. 

Masking  of  Images 

Continuous  projectors  which  ac- 
complish the  transition  from  frame  to 

frame  through  the  medium  of  a  dis- 
solving action  without  the  interposi- 

tion of  a  shutter  effect,  must  be  pro- 
vided with  an  aperture  which  is  at 

least  two  film  frames  in  height;  there- 
fore some  means  must  be  associated 

with  the  projector  to  prevent  the  ap- 
pearance of  images  above  and  below 

the  one  centered  on  the  screen.  It  has 
been  common  practice  to  use  a  mask, 
placed  several  feet  ahead  of  the  pro- 

jector, for  this  purpose,  but  such  a 
device,  while  effective,  is  nevertheless 
wasteful  as  it  absorbs  images  which 
may  be  redirected  to  the  screen. 

Our  projector,  when  used  with  the 
customary  mask,  is  equal  in  light- 
transmitting  efficiency  to  the  best  in- 

termittent projector  equipped  with 
the  best  large  aperture  projection 
lens.  This  has  been  proven  to  the 
entire  satisfaction  of  representatives 
of  projector  manufacturers  in  recent 
tests.  When  our  projector  is  used  in 
association  with  an  optical  economizer 
having   the    capacity   to    redirect    the 

extra  images  to  the  surface  of  the 
screen  in  such  a  manner  that  they 
may  register  with  each  other  and 
with  the  image  already  on  the  screen, 
the  light-transmitting  efficiency  is 
more  than  doubled. 

In  this  connection  another  very  in- 
teresting development  is  made  pos- 

sible. In  the  revolving  lens  wheel  pro- 
jector, which  provides  a  dissolving 

action  occupying  a  large  portion  of 
the  picture  cycle,  the  aperture  is 
about  three  frames  high;  therefore, 
with  the  aid  of  an  optical  economizer, 
it  is  perfectly  possible  to  produce  on 
the  screen  a  continuous  dissolving 
action  involving  three  separate  film 
frames  at  all  times.  This  represents 
the  ideal  condition  for  a  three-color 
system  of  natural  color  projection  ac- 

cording to  the  additive  method.  The 
individual  film  frames  are  not  re- 

quired to  carry  the  full  color  values, 
as  the  natural  colors  are  produced  on 
the  surface  of  the  screen  by  the  mix- 

ing of  the  three  primary  color  values 
supplied  by  three  successive  film 
frames. 

Natural  Color  Projection 

According  to  this  method  of  natural 
color  projection,  the  prints  are  made 
in  black  and  white,  in  the  usual 
manner,  from  a  negative  exposed  in 
a  color  camera  equipped  with  a  three- 
color  filter  wheel.  Filters  are  neces- 

sary to  bring  out  the  colors  in  pro- 
jection, but  these  will  be  applied  di- 

rect to  the  positive  print  in  the  form 
of  red,  yellow,  and  blue  tints  over  suc- 

cessive film  frames,  the  red  tint  being 
applied  over  those  frames  printed 
from  the  negative  frames  originally 
exposed  through  a  red  filter,  etc.  This 
system  of  natural  color  projection 
will  be  relatively  inexpensive  and  will 
have  the  same  resolving  power  as 
black  and  white  prints. 

Although  the  basic  idea  is  that  of 
(Continued  on  page  37) 

Fig.  6— Front  view  of  mechanism  with  cover  plates  removed,  showing  lens  wheels, 
brake  wheels,  balanced  drag  mechanism,  and  mount  for  front  element  of  objective 
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Sound  Equipment  Inspection  Routine 
In  the  belief  that  a  comprehensive 

inspection  routine  properly  prepared 
and  rigidly  adhered  to  by  the  pro- 

jectionist would  render  unnecessary 
more  than  sixty  per  cent  of  the  pres- 

ent service  calls  on  sound  motion 
picture  equipment,  the  following  chart 
has  been  prepared  by  Victor  Welman 
for  the  members  of  Cleveland 
Chapter,  American  Projection  So- 

ciety. Splendid  results  have  been  ob- 
tained with  this  routine  and  its 

general  circulation  among  projection- 
ists is  desirable. — The  Editor. 

A  STUDY  of  the  service  calls that  have  come  into  the  local 

Service  Department  on  sound 
equipment  shows  some  unexpected 

results.  Equipments  which  are  regu- 
larly inspected  by  the  projectionist 

for  the  purpose  of  service  engineers' 
reports  to  the  manufacturers  rarely 
call  for  special  service  for  anything 
other  than  breakdowns  in  equipment 
that  could  have  been  foreseen  and 
forestalled. 

On  equipments  where  this  regular 
inspection  is  not  made  necessary  by 
the  manufacturer,  fully  two  thirds 
of  the  calls  for  assistance  are  for 
troubles  that  a  careful  inspection 
would  have  disclosed  before  they  had 
reached  the  point  where  the  show 
was    stopped    or    quality    impaired. 

This  can  mean  but  one  thing — ■ 
every  installation  of  sound  equipment 
must  be  inspected  regularly  and  sys- 

tematically by  those  in  charge  of  it. 
Such  an  inspection  can  only  be  suc- 

cessful if  it  follows  a  definite  routine. 
If  a  regular  chart  is  followed  it 
finally  becomes  second  nature  to 
watch  for  the  things  indicated,  but  if 
no  regular  routine  is  followed  then 
many  things  are  missed  until  some- 

thing happens.  All  the  technical  in- 
formation in  the  world  is  not  going 

to  help  put  the  show  on  if  the  equip- 
ment is  not  kept  in  condition. 

Inspection  Chart 

A  chart  is  given  below  suggesting 
a  routine  which,  if  followed  in  in- 

spection, would  eliminate  much 
trouble.  There  is  scarcely  an  item  in 
this  entire  chart  which  cannot  be 
pointed  out  as  the  basis  of  a  trouble 
call  in  some  of  our  houses. 

Pick-Up: 
Film, 

Coupling  resistors. 
Filament  and  exciting  lamp 

rheostats. 
Exciting  lamp  (focus,  filament, 

blackness). 

Slit  assembly  (oil,  focus,  align- 
ment) . 

P.   E.  C.    (position,  lead). 
Amplifier  suspension  cradle  free. 
Oil  in  amplifier  or  cable. 
Switch  clicks. 

Film  batteries  and  fuses. 
Disc, 

Drift  in  reproducer. 
Reproducer,    (noisy,  low  volume, 

needle  holders). 
■  Fader, 

Clean. 
Operates   normally. 

Switching  Panels, 
Contacts    (clean,    function    prop- erly). 

Relays. 

Signal  lamps. 

Amplifier: 
Gain  Control    (clean). 
Transformers    (heating). 

Filter     condensers     (clean — normal 
appearance). 

Snap   switches,  keys,  packs. 
Sockets    (contacts  clean,  tight). 
"C"  batteries,  (voltage,  age). 

Union  Men  Best,  Says 
School  Head 

At  a  recent  convention  of 
public  school  principals  held  in 
San  Francisco,  Calif.,  Miss 
Mary  Mooney,  head  of  the  De- 

partment of  Visual  Instruction, 
San  Francisco  Public  Schools, 
stated  that  in  her  opinion  and 
as  a  result  of  her  extensive  ex- 

perience in  visual  education  in 
public  schools,  the  employment 
of  Union  projectionists  was  the 
best  insurance  of  efficient  and 
safe   projection. 
Miss  Mooney,  who  is  re- 

sponsible for  the  safety  of 
thousands  of  children  at  shows 
given  by  her  department,  said: 
"The  equipment  in  the  projec- 

tion rooms  of  the  larger  school 
auditoriums  and  the  projection 
of  all  moving  picture  film  of  the 
inflammable  type  is  under  the 
control  of  a  professional  pro- 

jectionist who  has  the  qualifi- 
cations which  meet  the  stand- 

ards of  both  the  local  fire  de- 
partment and  the  local  pro- 

jectionists' Union.  This  indi- 
vidual exercises  general  super- 

vision over  the  installation  and 
servicing  of  all  projection 
equipment  and  accessories  used 
in  the  schools. 

"My  experience  has  demon- 
strated conclusively  that  the 

retention  of  a  projectionist  who 
is  responsible  to  his  Local 
Union  for  efficient  work  and  for 
careful  and  safe  work  is  the 
best  insurance  of  a  good  show 

and  a  safe  show." 
William  G.  Woods,  Secretary 

of  L.  U.  162  in  San  Francisco, 
heads  the  projection  staff  of 

Miss   Mooney's  department. 

Meter  readings. 
Fuses. 

Tubes,    (matched,    contacts    clean). 
Socket  mountings. 

Power  Supply: 

Batteries, 

Electrolyte  level. 
Specific  gravity. 
Clean. 
Connections        (tight,       greased, clean). 

Battery  log. 

Charging  Panel   and   Charger, Fusing. 

Switches. 
Charging   rate. 
Functions  normally. 
Connections   tight. 

Motor    Generator    and     Converter, 
Brushes   and   commutator. 
Overheating  and  vibration. 
Lubrication. 

Mechanical: 

Lubricants  and  lubricating  in- 
terval. 

Chain  tension. 

Motor   flywheel    (tight   alignment). 
Motors,     (alignment,    vibration). 
Drives  and  gear  boxes  (heating, 

grinds,   alignment). 
Rubber  connectors. 
Set  screws. 
Couplings. 

Film  Sprockets. 
Stripper  plates. 
Tension  shoes. 

Guide  rollers,  (condition,  adjust- ment). 

Turntable  level. 
Wiring: 

Connections   (soldering,  tight). 
General  condition. 
Ground  connection  (clean,  greased). 
Conduit    (well  fastened). 

Motors: 

Commutators. 
Brushes,   (clean,  seating  properly). 

Speed — acceleration. Fuses. 

Spare  Parts: 
List  of  parts  needed. 
See  that  these  parts  are  on  hand. 
A  uniform  and  complete  routine 

followed  out  every  day  in  starting 
the  equipment  and  preparing  to  start 
the  show  will  head  off  many  of  our 
troubles.  Here  is  a  suggestion  as 
to  a  routine  which  only  takes  a  few 
minutes  yet  is  fairly  complete. 

Suggested  Starting  Routine: 
1.  Batteries    checked. 

2.  Apparatus  cleaned. 
3.  Exciting  lamps   checked,    (focus 

and   condition). 
4.  Oiling  and  greasing. 
5.  Testing  system  and  horns. 
6.  Testing  motors  and  mechanisms. 
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As  The  Editor  Sees  It 
WCJ  Proper  Working  Conditions 

ITH  September  rapidly  approaching  at- 
tention within  the  craft  is  being  focused  upon  im- 

pending wage  scale  negotiations  in  which  wages 
will  be  set  and  working  conditions  agreed  upon. 
In  wage  scales  we  have  merely  an  academic  inter- 

est, for  this  is  purely  a  local  problem  the  solution 
of  which  may  safely  be  left  to  Local  Unions  and 
local  theatres.  But  working  conditions  is  a  ques- 

tion in  which  we  are  very  much  interested  for  the 
reason  that  it  is  a  problem  which  vitally  affects 
the  entire  industry. 

Preparations  for  the  September  negotiations 
are  already  being  made,  particularly  in  the  North- 

west where  the  exhibitors'  organization  has  an- nounced that  a  reduction  in  the  number  of  men 
from  two  to  one  on  a  shift  must  precede  any  wage 
scale  discussions.  We  find  it  hard  to  believe  that 
these  exhibitors  are  serious  about  this  proposal, 
for  it  is  manifestly  impossible  for  one  man  to  put 
on  an  acceptable  sound  picture  show.  Undoubted- 

ly the  proposal  was  put  forward  merely  as  a 
check  on  any  increased  wage  scale,  and  the 
plan  will  serve  ideally  as  a  trading  point.  How- 

ever, forearmed  is  he  who  is  forewarned,  and  no 
labor  organization  should  countenance  even  tem- 

porarily such  a  reduction  in  manpower. 
We  are  wholly  confident  that  September  will 

come  and  go  without  any  untoward  disturbance 
on  wage  scales,  but  we  cannot  refrain  from  ex- 

pressing the  hope  that  any  proposal  for  a  one- 
man  sound  picture  shift  will  be  promptly  vetoed 
by  the  negotiators. 

Atf  Revolving  Lens  Wheel  Projector 

T  the  recent  S.M.P.E.  meeting  in  Washing- 
ton there  was  demonstrated  an  optical  projector 

the  performance  of  which  occasioned  much  favor- 
able comment.  From  the  accompanying  lecture 

one  may  have  gleaned  the  information  that  this 
projector  embodied  certain  features  which  suc- 

cessfully overcome  the  more  common  objections 
to  mechanisms  of  this  type.  This  optical  pro- 

jector, the  work  of  Mr.  Arthur  Holman,  appealed 
to  us  very  much,  and  we  were  pleasantly  surprised 
to  discover  that  for  amount  and  quality  of  illumi- 

nation, steadiness  and  definition  it  compared  fa- 
vorably with  the  best  intermittent  projectors.  On 

only  a  few  points  were  we  a  bit  doubtful,  and 
these  the  matter  of  accuracy  in  matching  the  con- 

densers used  on  the  revolving  lens  wheel,  the  sta- 
bility of  the  mechanism,  and  the  amount  of  care 

necessary  to  prevent  breakdown. 
All  of  these  points  are  treated  in  the  article  by 

Mr.  Holman,  "Revolving  Lens  Wheel  Projector," 
which  appears  elsewhere  in  this  issue.  Mr.  Hol- 
man's  development,  work  on  which  has  occupied 
him  for  more  than  fifteen  years,  is  of  particular 
interest  in  view  of  the  oft-repeated  assertion  that 
no  really  serious  work  is  being  done  in  the  field 
of  motion  picture  mechanics.  Here,  surely,  is  a 
signal  contribution  to  the  art,  and,  whether  it 
finally  wins  general  approval  or  not,  this  work  is 

significant  as  an  index  to  the  advanced  school 
of  thought  the  influence  of  which  is  becoming 
more  pronounced  each  year  within  the  industry. 

A East  Is  East  and 

LEADING  exhibition  organization  recently 
switched  their  house  managers  about,  some  men 
even  being  changed  from  Coast  to  Coast.  We 
inquisitively  approached  a  recent  arrival  from 
the  West  Coast  and  asked  him  how  projection  in 
the  East  compared  with  that  on  the  West  Coast. 
His  answer  was  indicative  of  the  astonishingly 
lax  conditions  existent  in  many  Eastern  houses. 
A  few  excerpts  from  his  remarks  follow: — 
"When  I  first  came  East  I  was  inclined  to  blame  the 

projectionist  for  some  rather  obvious  defects  in  the  shows 
presented,  but  this  feeling  gave  way  to  one  of  sympathy 

upon  my  first  visit  to  my  theatre's  projection  room. 
In  a  house  considered  to  be  not  far  removed  from  what 

you  Easterners  call  the  'de  luxe'  class  I  found  a  projec- 
tion room  that  for  layout,  equipment,  and  conveniences 

for  the  projectionist  would  be  classed  as  a  'dump'  on  the 
Coast.  The  entire  projection  room  equipment  in  the 
house,  with  the  exception  of  the  sound  apparatus,  could 

be  junked  without  losing  anything  of  value." 
And  this  from  the  manager  of  what  is  consid- 

ered a  first-class  house,  a  unit  of  a  major  exhibit- 
ing organization ! 

D^ Attachments  for  Wide  Film? 
ESPERATE  efforts  are  being  made  by  mo- 
tion picture  producers  to  obviate  the  necessity  for 

the  installation  of  new  equipment  in  order  to  ob- 
tain a  wider  picture  on  the  screen.  In  other 

words,  while  the  wide  film  is  desirable  from  every 
angle,  the  prohibitive  costs  of  this  change  in 
standards  is  causing  film  company  executives  no 
little  concern.  Numerous  comments  were  received 

as  a  result  of  our  remarks  in  the  editorial  "The 
Industry's   Wide   Film   Bill,"   in   the   last  issue. 
We  cannot  agree  with  those  who  do  not  antici- 

pate wide  film  for  more  than  a  year  yet.  We  feel 
certain  that  by  this  time  next  year  there  will  be 
a  scramble  on  the  part  of  theatres  for  wide  film, 
our  only  doubt  at  present  being  concerned  with 
the  form  to  be  assumed  by  the  reproducing  equip- 

ment. Will  attachments  suffice  for  wide  film;  or 
shall  we  see  another  orgy  of  spending  for  entirely 
new  equipment?  We  must  confess  our  inability 
to  answer  this  question  just  now. 

However,  information  which  we  have  received 
just  prior  to  the  time  these  lines  were  written 
leads  us  to  believe  that  some  means  will  be  found 
to  adapt  the  present  equipment  for  the  showing 

of  wide  film.  Many  of  us  recall  Captain  Fear's 
article,  "Wide  Image  on  Standard  Film"  which 
appeared  in  these  pages  some  months  ago.  This 
Fear  process  involved  "shooting"  and  projecting 
the  picture  image  horizontally  on  the  film,  requir- 

ing comparatively  minor  changes  in  all  equip- 
ments. A  proportionate  increase  of  the  present 

image  would  result  in  altogether  too  much  height, 
and  some  means  for  securing  width  without 
height  should  and  probably  will  be  found. 
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Two- Way  Television 
By  Herbert  E.  Ives 

Electro-Optical  Research   Director,   Bell   Telephone   Laboratories 

EVER  since  the  initial  demonstra- 
tion of  television  both  by  wire 

and  by  radio  at  Bell  Telephone 
Laboratories  in  1927,  experimental 
work  has  been  steadily  pursued  in 
order  to  learn  the  problems  and  the 
possibilities  of  this  newest  branch  of 
electrical  communication.  The  latest 

development  to  be  demonstrated  is 

that  of  two-way  television.  As  a  re- 
sult of  our  development  work,  there 

is  now  set  up  an  experimental  and 
demonstration  system  between  the 

headquarters  building  of  the  Ameri- 
can Telephone  and  Telegraph  Com- 

pany at  195  Broadway  and  the  build- 
ing of  the  Bell  Telephone  Laboratories 

at  463  West  Street,  New  York  City, 
two  miles  away.  This  system  makes 
it  possible  to  experiment  with  a 
method  of  communication  in  which 
the  parties  engaged  not  only  speak 
with  each  other  but  at  the  same  time 
see  each  other.  Study  of  this  system 
will  serve  to  give  information  on  the 
importance  of  the  addition  of  sight  to 
sound  in  communication  and  will  give 
valuable  experience  in  handling  the 
technical  problems  involved. 

In  principle  the  two-way  television 
system  consists  of  two  complete  sys- 

tems of  the  same  sort  as  those  used 

for  one-way  transmission  in  the 
demonstration  from  Washington  to 
New  York  City  in  1927.  In  place  of  a 
scanning  disc  and  set  of  photo-electric 
cells  at  one  end  for  generating  the 
television  signals  and  a  single  disc 
and  neon  lamp  at  the  receiving  end 
for  viewing  the  image,  there  are  in 
the  two-way  system,  two  discs  at  each 
end  and  a  bank  of  photo-electric  cells 
and  a  neon  lamp  at  each  end.  One  of 
the  discs,  which  in  the  system  as  con- 

structed, is  of  21-inch  diameter,  serves 
to  direct  the  scanning  beam  from  an 
arc  lamp  onto  the  face  of  one  of  the 
parties  to  the  conversation.  Three 
banks  of  photo-electric  cells,  making 
12  in  all,  are  arranged  at  either  side 

and  above  the  person's  face  and  serve 
to  pick  up  the  reflected  light  and 
generate  the  television  signals.  The 
second  disc,  which  is  30  inches  in 
diameter,  is  placed  below  the  sending 
disc  and  exposes  through  its  holes  the 
neon  lamp,  which  the  observer  sees 
through  a  magnifying  lens  in  a  posi- 

tion slightly  below  that  of  the  scan- 
ning beam.  This  neon  lamp,  is,  of 

course,  actuated  by  the  signals  coming 
in  from  the  distant  end  of  the  system, 
where  there  is  a  similar  arrangement 
of  two  discs,  photo-electric  cells,  and 
neon  lamp. 

The  two  parties  to  the  conversation 
take  their  places  in  sound-proof  and 
light-proof  booths  where,  sitting  in 
front  of  the  photo-electric  cells,  they 
look  at  the  image  of  the  person  at  the 
other  end  at  the  same  time  that  the 
scanning  beam  plays  over  their  faces. 
A  problem  of  illumination  is  im- 

mediately encountered  in  that  the 
scanning  beam  is  of  necessity  intense- 

ly bright  and  tends  to  dazzle  the  eyes 
to  the  extent  that  the  somewhat  faint 
neon  lamp  image  is  hard  to  see. 

72-Hole    Discs 

This  difficulty  is  met  by  using  light 
for  scanning  to  which  the  photo-elec- 

tric cells  are  extremely  sensitive,  but 
to  which  the  human  eye  is  relatively 
insensitive,  that  is,  blue  light.  By 
interposing  a  filter  in  the  path  of  the 
scanning  beam,  the  spot  of  light  in 
the  lens  which  projects  it  is  seen  as  a 
blue  disc  of  light  not  bright  enough  to 
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View  of  direct  scanning  system,  show- 
ing camera  diaphragm  and  lens,  the 

aperture  plate,  the  scanning  disc  and  the 
lens  which  concentrates  the  light  into 

the  p.  e.  cell.  Carefully  shielded  ampli- 
fiers  occupy   the   boxes 

interfere  with  clear  vision  of  the  neon 
lamp  which  provides  the  image  of  the 
person  located  at  the  distant  end. 

In  our  original  demonstration  of 
one-way  televison,  scanning  discs  were 
used  which  had  fifty  holes  arranged 
in  a  spiral.  With  this  number  of 
holes,  it  is  possible  to  secure  a  definite- 

ly recognizable  representation  of  the 
human  face.  It  was  decided,  however, 
that  for  the  two-way  system  a  degree 
of  definition  should  be  provided  such 
that  faces  were  rendered  in  an  entire- 

ly recognizable  and  satisfactory 
manner.  Accordingly  the  number  of 
scanning  holes  has  been  increased  to 
seventy-two,  which  provides  just 
twice  the  number  of  image  elements. 
The  transmission  band  is,  of  course, 
doubled  by  this  change,  requiring 
wire  connections  of  considerably 

higher   quality   than   heretofore. 
When  a  seventy-two  hole  scanning 

disc  is  used  the  component  frequencies 
of  the  image  signal  encompass  a 
range  of  from  10  cycles  to  40,000 
cycles  per  second  whereas  intelligible 
speech  may  be  reproduced  by  a  signal 
wave  whose  component  frequencies 
cover  a  range  of  2,500  cycles  per 
second.  This  comparison  indicates 
roughly  how  much  more  difficult  it  is 
to  transmit  high  quality  television 
images  than  it  is  to  transmit  ordinary 
speech.       In     general     the     electrical 
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Water-cooled   neon   lamp   with  hydrogen 
valve   as    used    for   television    reception. 
While  in  operation  the  central  rectangle 

glows  with  a  pinkish  light 

I      :  |5       ■ 
features  of  the  apparatus  are  similar 
to  those  previously  used,  although  in 

the  interval  improvements  and  refine- 
ments have  been  made  in  many  direc- 

tions. ! 

Light  reflected  into  the  photo-elec- 
tric cells  gives  rise  to  an  alternating 

electric  current  whose  effective  value 

is  of  the  order  of  a  ten-thousand- 
millionth  ampere.  The  neon  glow 
lamp  on  which  the  image  is  received 
at  the  distant  station  reproduces  the 

image  satisfactorily  when  the  effective 
value  of  the  alternating  current  is  of 
the  order  of  one-tenth  ampere.  This 
thousand  millionfold  increase  in 

current  variation,  considerably  great- 
er than  required  for  the  earlier  one- 

way system,  is  effected  by  amplifiers 
in  which  the  vacuum  tubes  are  coupled 
by  condensers  and  resistances.  The 
tubes,  which  operate  at  low  energy 
levels,  are  shielded  against  electrical, 
mechanical,  and  acoustical  interfer- 
ence. 

For  the  transmission  of  images  be- 
tween 463  West  Street  and  195  Broad- 
way, the  appropriate  stages  of  the 

amplifier  system  are  coupled  by 
special  transformers  to  telephone 
cable  circuits  equipped  with  special 
distortion  correcting  networks  which 
are  capable  of  transmitting  the  ex- 

tremely complex  current  variations 
without  distortion.  The  amounts  of 
distortion  inherent  in  other  parts  of 
the  system  are  either  kept  small  by 
design  or  annulled  by  means  of  cor- 

recting networks. 

Synchronizing  Arrangement 

An  indispensable  part  of  a  tele- 
vision system  is  the  means  for  hold- 

ing several  scanning  discs  accurately 
at  the  same  speed.  For  the  two-way 
television  system,  a  simplified  and  im- 

proved synchronizing  arrangement  is 
used.  The  discs  at  the  receiving  and 
transmitting  ends,  which  rotate,  at  a 
speed  of  18  revolutions  per  second, 
are     synchronized     by     means     of     a 

vacuum  tube  oscillator  located  at  one 

end  of  the  line  and  delivering  a  fre- 
quency of  1275  cycles  per  second  at  a 

low  power  level.  This  frequency  is 
transmitted  over  a  separate  pair  of 
wires. 

At  the  receiving  end  this  frequency, 
through  vacuum  tube  means,  controls 
the  field  strength  of  the  motor  and 
thereby  holds  its  speed  exactly  pro- 

portional to  the  frequency.  In  the 
same  way,  the  speed  of  the  motor  at 
the  transmitting  end  is  controlled  by 
a  similar  vacuum  tube  circuit  so  that 
its  speed  is  also  proportional  to  the 
frequency  of  the  same  oscillator,  and 
thus  the  motors  driving  the  scanning 
discs  at  both  ends  of  the  line  are  held 

in  synchronism.  By  using  a  fre- 
quency of  1275  cycles  per  second,  the 

degree  of  synchronization  is  held 
within  sufficiently  close  limits  to  keep 
the  picture  at  the  receiving  end 
central    within    its    frame    within    a 

vent  the  system  from  approximating 
to  the  conditions  of  ordinary  face  to 
face  conversation.  The  elimination  of 
telephone  instruments  is  accomplished 
by  the  use  of  a  microphone  sensitive 
to  remote  sounds  and  a  loud  speaker 
concealed  near  the  television  image  at 
each  station. 

The  microphone  at  one  station  is 
connected  through  suitable  vacuum 
tube  amplifiers  and  a  telephone  cir- 

cuit to  the  loud  speaker  at  the  other 
station.  This  permits  conversation  in 
one  direction  while  a  similar  connec- 

tion between  the  other  microphone 
and  loud  speaker  permits  conversation 
in  the  other  direction.  The  persons 
using  the  system  then  communicate 
as  if  face  to  face  and  with  no  tele- 

phone system  apparently  involved. 
In  order  that  the  transmitted 

sounds  be  familiar  and  natural,  dis- 
tortion in  the  sound  transmission 

system   has  been   reduced  to  a  mini- 

Eleetron-bombardment 

of  the  argon  mole- 
cules in  this  tube  pro- 

duces light  rich  in 
blue    and    green    rays 

small  fraction  of  the  picture  width. 
Novel  features  of  this  synchronizing 
system  are  the  use  of  mechanically 
damping  couples  between  the  discs 
and  the  motor  shafts  to  improve  the 
steadiness  of  the  image,  and  of  an 
electrical  phase  shifter  for  framing 
the  images. 

Acoustic  Considerations 

The  acoustic  portion  of  the  two-way 
televison  system  is  unusual  in  that  it 

permits  simultaneous  two-way  con- 
versation without  requiring  either 

person  to  make  any  apparent  use  of 
telephone  instruments.  It  is  obvious- 

ly desirable  to  arrange  the  acoustic 
system  in  this  way  because  the  ordi- 

nary telephone  instrument  conceals 
part  of  the  face  and  would  thus  pre- 

mum.  The  microphones  are  of  the 
condenser  type  used  extensively  in 
radio  broadcasting  and  sound  picture 
recording.  Being  of  small  size,  they 
are  readily  concealed  near  the  tele- 

vision image  in  the  most  advantage- 
ous position  for  picking  up  the  voice. 

The  loud  speaker,  also  of  small  size 
but  capable  of  reproducing  a  broad 
frequency  range,  is  likewise  concealed 
near  the  television  image,  so  that  the 
sounds  produced  appear  to  emanate 
from  the  image  itself.  This  loud 
speaker  is  of  the  moving  coil  type 
with  a  small  piston  diaphragm. 

In  any  system  such  as  that  de- 
scribed, the  microphone  is  not  capable 

of  distinguishing  between  the  sounds 
from  the  local  speaker  or  from  a 

speaker  at  the  remote  end  of  the  cir- 

The  grouping  of 
the  color  filters  in 

front  of  the  color- 

sensitive  photo- 
electric cells  is 

shown  in  this 
sketch 



August,  1930 Motion  Picture  Projectionist 
21 

cuit  reproduced  locally  by  the  local 
loud  speaker.  If  the  sounds  from  the 
local  loud  speaker  should  be  impressed 
upon  the  local  microphone  in  suf- 

ficient magnitude,  "singing"  would  re- 
sult, and  the  system  be  no  longer 

operable.  To  prevent  this  the  micro- 
phone and  the  loud  speaker  are  in- 

stalled in  carefully  chosen  positions 
and  the  inner  surfaces  of  the  sound- 

proof booths  are  specially  treated  to 
prevent  as  much  as  possible  the  re- 

flection of  sounds  from  the  walls  into 
the  microphone.  Under  these  condi- 

tions, the  attenuation  of  sounds  trans- 
mitted is  of  about  the  same  magni- 

tude as  would  be  experienced  if  the 
listener  were  say  10  or  12  feet  away 
but  in  the  same  room.  This  acoustic 
illusion  of  distance  is  in  harmony 
with  the  visual  appearance  of  the  tele- 

vision image. 

Signal  and   Monitor  System 

In  addition  to  the  television  syn- 
chronizing and  acoustic  circuits, 

others  are  provided  for  signaling  and 
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Schematic  diagram   of 

two-way  television  ap- 

paratus 

monitoring  purposes.  Matters  are  so 
arranged  that  an  operator  can  see 
both  the  outgoing  and  incoming 
image,  and  by  means  of  movable  lens 
and  prism  systems  can  insure  that  the 
scanning  beam  is  properly  directed  to 
correspond  to  the  height  of  the  ob- 

server and  that  the  magnifying  lens 
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-GREEN    FILTER 

-SEMI-TRANSPARENT    MIRROR: 

BLUE    FILTER 
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One    semi-transparent   mirror   reflects    red   light   from   the   neon    tube;    one    reflects 
green  light  from  the  argon  tube;  and  through  both  mirrors  passes  blue  light  from 

the  other 

in  front  of  the  receiving  disc  directs 

the  image  to  the  observer's  eyes. 
Operating  arrangements  are  made 

so  that  the  two  parties  to  the  conver- 
sation, after  taking  their  positions  in 

the  booths,  do  not  see  or  hear  each 
other  until  adjustments  are  made, 
whereupon  the  operators  expose  the 
images  and  connect  the  talking  cir- 

cuits simultaneously.  The  experi- 
mental service  is  arranged  on  an  ap- 

pointment basis. 
The  two  parties  to  the  conversation, 

having  arranged  with  attendants  at 
the  two  stations  for  their  time,  pro- 

ceed to  the  respective  booths,  where 

they  are  ushered  into  chairs  in  posi- 
tion before  the  photo-electric  cells 

and  instructed  as  to  the  operation  of 

the  system.  Immediately  the  attend- 
ant closes  the  booth  door;  the  oper- 

ators make  the  necessary  adjust- 
ments; and  the  simultaneous  sight 

and  sound  communication  is  carried 
on  until,  upon  the  parties  leaving 
their  chairs,  the  connections  are  in- 
terrupted. 

Yellow  Dog"  Contracts 
LAUDED  on  all  sides  by  leaders 

of  liberal  thought  is  the  speech 
of  Senator  Hiram  Johnson  of  Cali- 

fornia during  the  recent  debate  on 
the  nomination  of  Judge  Parker  of 
North  Carolina  for  the  Supreme 
Court  bench.  The  appended  remarks 
are  concerned  with  the  so-called 

"yellow-dog"  contract  under  which 
an  employee  is  asked  to  forfeit  his 
right  to  align  himself  with  any  labor 
union  organization  so  long  as  he  re- 

mains in  the  employ  of  the  company 
tendering  him  the  contract.  Senator 

Johnson's  speech  is  the  subject  of 
warm  praise  by  labor  leaders  every- 

where, and  wide  circulation  of  it  is 
desired  by  them.  The  speech,  in  part, 
follows : — 

"I  read  just  a  line  of  the  'yellow 
dog'  contract,  so  called,  in  order  that 
it  may  be  in  juxtaposition  to  some 
words  that  I  wish  to  read  of  a  man 
whom  it  is  unfashionable  to  quote 
nowadays  here  or  perhaps  in  this 
materialistic  age  to  utilize  as  an 
authority  upon  any  subject  whatso- 

ever.    These  are  the  controlling  pro- 

visions of  the  contracts  that  have 
been  the  subject  of  discussion: — 

"  'That  during  his  employment  said 
employe  will  not  become  a  member  of 
any  labor  union,  and  will  have  no 
dealings,  communication  or  interviews 
with  officers,  agents  or  members  of 
any  labor  union  in  relation  to  mem- 

bership of  such  employe  in  any  labor 
union,  or  in  relation  to  the  employ- 

ment of  such  employe.' 
"Again: — 'I  agree,  during  employ- 

ment under  this  contract,  that  I  will 
work  on  efficiently  and  diligently,  and 
will  not  participate  in  any  strike  nor 
unite  with  employees  in  concerted  ac- 

tion to  change  hours,  wages  or  work- 

ing conditions.' 
"Words  utterly  fail  me  in  charac- terization of  contracts  such  as  that. 

I  care  not  whether  they  have  been 
enforced  by  the  one  court  or  another; 
they  are  void  as  against  public  policy. 

"Socially  they  are  wicked  and  de- 
tructive  of  ordinary  human  relations. 
Economically  they  are  unsound  as 
resting  upon  necessity  on  the  one  hand 
and  coercion  on  the  other;  and 
morally  thev  are  infamous,  denying 
fundamental  rights  and  disrupting  the 
dearest  human  associations.    .    . 

"  'Socialistic,'  says  my  friend  from 
Ohio  (Mr.  Fess),  are  assaults  that 
are  made  unon  the  Supreme  Court  in 
this  chamber. 

"  'Socialistic,'  re-echoes  man  after 
man  in  relation  to  what  may  be  said 
about  this  applicant  or  another. 
Socialistic  to  stand  here  and  denounce 
a  contract  such  as  that. 

"Socialistic — and  exactly  the  same 
epithet  was  hurled  in  the  United 
States  some  years  ago  upon  another 
case  of  like  character,  the  Dred  Scott 
decision,  wherein  human  liberty  was 
at  stake ;  no  more  important  than  this, 
where  industrial  freedom  is  at  stake. 

"Lincoln  dared  criticize  a  decision 
of  the  Supreme  Court.  He  said,  coin- 

ing a  word,  that  it  was  an  'astonisher,' 
and  that  he  'went  for  reversing  it.' 

"I  say  to  you,  paraphrasing  what 
Lincoln  said,  this  decision  upon  the 
'yellow  dog'  contract  is  an  'astonisher,' 
and  I  go  for  reversing  it,  as  Mr.  Lin- 

coln said,  in  any  fashion  by  which  I 
may  voice  that  endeavor  to  reverse; 
and  here  comes  an  opportunity  finally 
for  us,  in  the  Senate  of  the  United 
States,  to  voice  our  views  upon  this 
inhuman,  this  cruel  and  this  wicked 
contract  that  rests  upon  the  necessity 
of  human  beings  and  the  hunger  of 
innocent  women  and  innocent  chil- 

dren." 
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Efficient     Sound     Reproduction 
^=^^==^==^=    By  R.   H.   McCULLOUGH    

Supervisor  of  Projection,  Fox   West  Coast  Theatres 

FROM  the  output  of  the  Western 
Electric  Amplifiers  we  pass  to  a 
horn  control  panel,  which  is 

called  the  200-A  panel.  This  unit 
includes  a  step  down  auto  trans- 

former, with  a  number  of  intermedi- 
ate  taps.  The  results  would  be  very 
poor  if  the  amplifier  output  would  be 
connected  directly  to  the  horn  unit. 
The  output  impedance  of  the  43-A 
amplifier  is  500  ohms.  The  impedance 
of  the  horn  unit  is  approximately  16 
ohms.  It  is  obvious  that  these  im- 

pedances would  not  be  matched,  if  we 
were  to  connect  the  horn  unit  directly 

to  the  output  of  the  power  amplifier. 
Matching  of  impedances  is  accom- 

plished by  the  use  of  the  auto  trans- 
former. 

There  are  seven  dial  switches  on 
the  200-A  panel.  These  switches 
make  it  possible  to  secure  the  correct 
energy  level  with  any  combination  of 
speakers.  A  50-ohm  resistance  is  con- 

nected in  the  monitor  horn  circuit, 
for  the  purpose  of  reducing  the 
volume  to  the  desired  level  in  the  pro- 

jection room.  The  number  of  horns 
required  in  any  theatre  is  governed 
by  the  size  of  the  auditorium. 

Horn  Settings 

Assuming  that  the  amplifier  side 
of  this  transformer  is  500  ohms,  if 
we  tap  this  transformer  including 
only  a  few  turns,  we  will  step  down 
the  impedance ;  if  we  take  these  turns 
in  the  ratio  of  the  square  roots  of  16 
to  500,  we  will  match  up  the  16  ohms 

to  500.  That  is  the  function  of  the 

200-A  panel.  Regardless  of  the 
number  of  horn  units,  they  have  to  be 
balanced. 

We  used  to  have  A,  B  and  C  set- 
tings for  the  horns,  when  they  were 

installed  two  upper  and  two  lower; 
however,  these  settings  have  been 
eliminated.  After  the  horn  setting  on 
the  200-A  panel  is  established  by  the 
engineer,  it  is  not  varied. 

The  output  control  panel  used  with 
newer  installations  is  the  209-A  panel. 
It  is  practically  the  same,  with  the 
exception  that  the  dial  switches  have 
been  eliminated,  because  different 
settings  for  horns  are  no  longer  used. 
The  taps  for  matching  the  impedance 
is  made  at  the  back  of  the  panel  in  a 
permanent  manner.  Key  switches  for 
each  individual  horn  are  still  requisite 
on  this  panel  so  that  they  may  be 
turned  on  and  off  as  desired. 

An  adjustable  rheostat  is  con- 
nected in  the  monitor  circuit  for  the 

purpose  of  obtaining  the  desired 
volume  level  in  the  projection  room. 
The  horn  control  panel  has  given  very 
little  trouble.  We  have  had  occasions, 
where  a  speech  circuit  would  become 
shorted,  which  would  immediately 
stop  the  sound;  however,  the  location 
of  this  short  is  easily  detected  by 
turning  off  each  individual  horn 
switch  until  you  have  located  the 
speech  circuit,  which  is   shorted. 

Speech  Circuits 
Troubles     in     speech     circuits    can 

usually  be  located  by  making  a  test 

Western  Electric  200-A  horn  control  panel.  Note  the  7  switches  on  this  panel. 
These  switches  make  it  possible  to  obtain  any  distribution  of  energy  level  with  any 
combination  of  horn  units.  It  is  very  important,  when  the  switching  is  changed  on 
this  panel  to  see  that  the  horn  dial  switches  are  in  such  a  position  that  the  brush 
makes  contact  only  on  one  stud.  If  any  one  of  these  switches,  including  the  monitor 
horn,  is  left  on  two  contact  studs,  a  short  circuit  on  the  output  of  the  power  ampli- 

fier will  take  place,  which  will  result  in  poor  quality  of  reproduction.  Note  a  50- 
ohm  resistance  is  connected  in  series  with  the  monitor  horn  circuit.  This  is  for  the 
purpose  of  reducing  the  volume  in  the  projection  room  to  the  desired  level.  This 

resistance  can  be  removed  if  more  volume  is  required 

Western  Electric  209-A  horn  control 
panel.  Note  the  dial  switches  are  omit- 

ted from  this  panel;  however,  individual 
key  switches  are  provided  for  the  pur- 

poses of  controlling  the  speech  circuits 
as  desired.  Taps  are  provided  at  the 
rear  of  this  panel  for  matching  the  im- 

pedance   of   the   horn    units. 

at  the  rear  of  the  panel  with  a  head- 
set. The  speech  circuits  run  directly 

from  the  horn  output  panel  to  the 
horn  units  back  stage.  However, 
these  circuits  do  pass  through  the  "B" box. 

The  polarity  of  these  circuits  is  in- 
dicated by  color,  which  runs  from  the 

horn  output  panel  to  the  "B"  box. 
With  the  newer  installations,  one 
neutral  wire  is  run,  along  with  the 
positive  leads,  which  are  required  for 
the  number  of  horn  units  in  use. 
These  leads  terminate  at  a  terminal 
strip  in  the  "B"  box.  The  neutral 
wire  is  white  and  the  positive  leads 
are  black.  However,  the  polarity 

from  the  terminal  strip  in  the  "B" 
box  is  identified  by  another  color,  to 
the  horn  units. 

A  red  tracer  identifies  the  positive 
lead,  which  is  connected  to  L  1  on  the 
speech  circuit  and  a  green  tracer 
identifies  the  negative  lead,  which  is 
connected  on  L  2  of  the  speech  circuit 
on  the  horn  unit.  It  is  imperative 
that  projectionists  test  each  indi- 

vidual horn  unit  daily  before  the 
show  starts,  and  be  assured  that  it  is 
performing  properly.  We  find  that 
the  projectionist  is  faced  with  a 
problem  of  determining  the  proper 
value  of  resistance  providing  a  rheo- 

stat burns  out  and  the  resistance  is 
not  indicated  on  the  rheostat.  It  is 
necessary  that  every  projectionist 
have  a  working  knowledge  of  Ohms 
Law. 

Determining    Resistance 
In  order  to  find  the  resistance  in 

ohms  that  should  be  provided  in  a 
rheostat  for  any  given  work,  we  must 
know  the  voltage  of  the  battery  or 

power  supply  which  supplies  the  cur- 
rent, the  filament  voltage  at  which  the 

tube  is  rated  to  operate,  and  the 
rated  number  of  amperes  through  the 
filament   at   this   voltage.      From   the 
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number  of  volts  furnished  by  the  bat- 
tery subtract  the  number  of  volts  at 

which  the  filament  should  operate, 
then  divide  this  difference  by  the 
number  of  amperes  that  should  flow 
through  the  filament. 

To  find  the  number  of  amperes  that 
must  be  carried  by  a  rheostat  which 
controls  more  than  one  tube,  multiply 
the  amperage  for  one  tube  by  the 
number  of  tubes. 

Line   Voltages 

A.  C.  line  voltages  throughout  the 
country  are  not  the  same  and  they 
vary  considerably.  It  is  surprising 
that  a  leading  sound  equipment  com- 

pany installs  their  sound  equipments 
and  leaves  the  exhibitor  with  a  bur- 

den which  proves  to  be  quite  expen- 
sive. We  all  know  that  certain  am- 

plifiers are  not  provided  with  power 
transformers  with  variable  taps  on 
the  primary  to  permit  satisfactory 
operation  on  different  line  voltages. 
It  is  a  fact  that  the  line  voltage  in 
some  districts  is  115  volts  and  in 
many  instances  125  volts. 

The  replacement  of  vacuum  tubes 
has  been  enormous  in  the  Western 

Electric  42-A  and  43-A  amplifiers. 
The  filaments  of  those  amplifier  tubes 
are  lighted  from  A.  C.  They  are  sup- 

posed to  operate  at  a  certain  definite 
voltage.  Above  this  voltage  the  fila- 

ment deteriorates  rapidly  and  burns 
out.  We  have  found  that  this  has 
been  the  direct  cause  of  so  many  re- 

placements with  211-E  Western  Elec- 
tric vacuum  tubes. 

Longevity  Guarantee 

Incandescent  lamps,  vacuum  tubes 
and  many  other  things  have  a  guar- 

anteed number  of  burning  hours. 
This  does  not  signify  that  the  lamp 
or  tube  is  to  be  thrown  away  after 
the  guarantee  is  used  up.  Guaran- 

tees of  this  kind  are  only  used  to  pro- 
tect the  consumer  against  defective 

workmanship.  We  have  some  sound 
equipments  which  have  never  had  a 
vacuum  tube  replacement  and  the  re- 

production is  very  good  in  these  in- 
stances. However,  there  are  other 

theatres  which  are  always  having 
difficulty  and  upon  following  these 
cases  through  to  a  conclusion,  we 
have  found  the  line  voltage  exceed- 

ingly high,  where  A.  C.  is  used  to 
light  the  vacuum  tube  filaments.  It 
must  be  remembered  that  the  life  of 
anything  depends  upon  the  care  it 
receives  and  this  particularly  applies 
to  vacuum  tubes. 

Voltage  Test 
Whenever  in  doubt  about  the  line 

voltage,  secure  A.  C.  voltmeter  and 
see  for  yourself  if  the  voltage  is 
about  110  volts.  If  you  find  the  line 
voltage  above  110  volts  and  varying 
over  wide  limits,  one  of  the  first 
things  to  do  is  to  write  a  good  stiff 
complaint  to  the  power  company. 
We  have  installed  voltage  regulators, 
where  the  voltage  varies  over  wide 
limits,  sometimes  being  high,  some- 

times normal  and  at  other  times  quite 

Four  different 
methods  of  de- 

termining polarity. 
It  is  always  advis- 

able to  be  sure  the 
polarity  is  correct 
before  making 

permanent  connec- 
tions. Where  bat- 

tery terminal  mark- ings have  been 
effaced,  one  of  the 
above  methods 
can  be  used  for 
determining  po- 

larity 

TERMINAL     HAVING 

GREEN     CORROSION 
IS  POSITIVE 

POTATO 

POLARITY    DETERMINED 
BY  DIRECTION  OF  NEEDLE  DEFLECTION 

EEN  SPOT 
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low.  If  the  voltmeter  test  shows  the 
line  voltage  to  be  quite  high,  but 
uniform,  a  fixed  resistance  of  the 
proper  value  can  be  used. 

Defective  Tubes 

When  an  internal  short  develops 
in  a  vacuum  tube  discard  it  imme- 

diately. A  short  circuit  of  the  ar- 
rangements in  a  vacuum  tube  is  very 

difficult  to  trace.  Do  not  place  a  de- 
fective tube  in  the  spare  parts  cab- 

inet, as  it  may  get  mixed  up  with 
the  good  vacuum  tubes  and  when  you 
are  in  a  hurry  you  may  grab  the  de- 

fective tube,  which  may  prove  seri- 
ous. 

Battery  Care 

Batteries  sometimes  lose  their 
capacity  because  the  active  material 
has  fallen  from  the  plates.  This  ef- 

fect will  be  observed  by  the  inability 
of  the  battery  to  deliver  or  take  an 
appreciable  charge.  The  remedy  is 
to  have  the  worn-out  plates  replaced 
with  new  ones.  A  hopeless  case  is 
the  short-circuited  cell  of  a  storage 
battery.  Sometimes  the  material 
that  has  fallen  off  the  plates  piles  up 
under  them  and  short-circuits  them — 
thus  causing  one  or  more  of  the  cells 
to  lose  its  voltage  or  to  lose  its  charge 
rapidly. 

On  the  other  hand,  there  are  many 
cases  where  a  battery  neither  be- 

haves badly,  nor  does  it  perform  well. 
It  has  no  short-circuited  cells,  nor 
does  it  rapidly  lose  its  charge.  But 
it  cannot  be  charged  to  the  usual 

specific  gravity.  Sometimes  the  bat- 
teries which  are  in  this  condition  can 

be  revived.  The  following  treatment 
can  be  used  where  the  plates  of  a 
cell  are  still  in  good  condition,  but 
have  become  sulphated  and  hardened. 

In  the  process  much  of  the  sul- 
phate is  removed  and  the  plates  are 

softened.  All  the  acid,  in  the  first 
place,  must  be  taken  out  of  the  cells. 
New  acid  is  then  added  and  the  bat- 

tery charged.  At  first,  the  battery 
must  be  charged  slowly.  When  the 
specific  gravity  has  reached  its  maxi- 

mum value,  the  charging  of  the  bat- 
tery should  be  stopped  and  all  the 

acid  should  be  drained  from  the  cells. 

Then  they  may  be  refilled  with  dis- 
tilled water  and  the  battery  dis- 

charged through  a  6-ohm  resistance 
which  is  placed  across  the  terminals. 
The  discharging  operation  will  re- 

quire about  24  hours. 

Charging  Operation 
After  discharging,  the  battery 

should  be  charged  again  for  about  12 
hours  at  not  over  10  amperes  and 
then  the  charging  should  be  continued 
at  a  much  slower  rate  for  about  15 
to  24  hours  more  for  the  purpose  of 
removing  any  excess  of  acid  from  the 
plates  and  to  take  sulphate  deposits 
from  them.  This  process  should  be 
repeated  at  least  twice  and  possibly 
three  times,  removing  all  the  water 
remaining  in  the  cells  and  refilling 
them  with  fresh  distilled  water. 

After  this  the  cells  may  be  filled 
with  a  new  acid  solution  which  should 
have  a  gravity  of  1,200  or  1,250.  As 
soon  as  the  new  acid  solution  has 
been  put  into  the  cells  the  gravity 
of  the  electrolyte  drops  to  some  ex- 

tent, due  to  absorption  by  the  plates. 
The  gravity  rises  again  as  soon  as 
the  battery  is  again  charged.  The 
charge  should  be  continued  until  the 
gravity  test  is  nearly  up  to  the  value 
stated  above.  The  cells  of  the  bat- 

tery are  then  ready  for  service. 

Every  projectionist  must  be  suffi- 
ciently interested  in  the  equipment 

he  is  operating,  so  that  he  may  be 
able  to  make  corrections  in  faulty 
operation.  Good  tone  quality  is  the 
ability  of  an  amplifier  to  evenly  and 
faithfully  amplify  and  reproduce  in 
sounds  the  music,  voice,  or  other  ma- 

terial from  the  original  natural 
source.  All  frequencies,  from  the 
lowest  to  the  highest,  should  be  am- 

plified to  the  same  extent  without 
exaggeration  of  some  frequencies  and 
suppression  of  others. 

No  Screen   Co.   Merger 

Raven  Screen  Corp.  of  New  York 
has  issued  a  denial  of  the  story  pub- 

lished recently  to  the  effect  that 
Raven  was  included  in  a  consolidation 
of  several   large   screen  companies. 
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Fundamentals  of  Auditorium  Acoustics 
This  material  is  coyrighted  in  1930 

by  RCA  Photophone,  Inc.,  and  is  re- 
produced herein  by  special  arrange- 

ment with  that  company.  Reproduc- 
tion in  whole  or  in  part  is  forbidden. 

—The  Editor. 

IT  has  been  pointed  out  that  the
 

aim  of  sound  reproduction  is  to 

produce  sound  similar  to  the 
original  music  or  speech  as  near  as 
possible,  that  is,  to  obtain  an  exact 
likeness  of  the  original  sound.  The 
conditions  necessary  to  obtain  good 
sound  reproduction  in  an  auditorium 
are: — that  the  sound  should  be  of 

sufficient  loudness  in  all  parts  of  the1 
auditorium,  that  the  original  quality 
of  sound  should  be  maintained,  that 
the  successive  sounds  in  speech  and 
music  should  be  clear  and  distinct, 
and  that  extraneous  noises  should  be 
absent. 

Obviously,  to  fulfill  the  conditions 
necessary  for  ideal  sound  reproduc- 

tion requires  that  all  forms  of  dis- 
tortion introduced  by  the  studio 

acoustics,  recording  equipment,  sound 
film,  reproducing  equipment,  and 
house  acoustics  be  negligible.  The 
importance  of  good  room  acoustics  has 
become  fully  recognized  since  the  ad- 

vent of  sound  pictures. 
Our  everyday  dependence  on  sound 

has  made  the  observation  of  the  more 
usual  acoustic  defects  in  auditoriums 
the  common  experience  of  everyone. 
Each  of  us  at  some  time  or  other  has 
noticed  an  echo,  a  distinct  repetition 
of  sound,  from  a  hillside  or  the  wall 
of  a  distant  building  in  the  open, 
or,  more  often,  from  a  high  curved 
ceiling  or  a  rear  wall  in  a  theatre. 
Likewise,  everyone  has  experienced 
reverberation,  a  blurred  prolongation 
of  "after"  sound,  when  talking  or 
shouting  in  a  hard  tiled  wall  swim- 

ming pool  or  in  an  empty  hard  plas- 
tered corridor  or  in  a  completely 

marbled  lobby. 

Nature  of  Sound 

Again,  each  has  noticed  the  phe- 
nomena of  resonance,  the  tendency 

of  certain  notes  to  be  over-emphasized 
in  a  powerfully  resonant  room,  such 
as  a  small  tiled  bathroom  or  a  small 
marbled  alcove. 

Before     discussing    the     action    of 
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Fig.   1 — Propogation  of   sound  from  a 

point   source 

Fig.  2 — Dispersion  of  sound 

sound  in  a  room  let  us  review  the 
fundamentals  of  sound. 

Sound  is  a  form  of  wave  motion 
and  as  such  has  definite  character- 

istics. Upon  the  amplitude  of  the 
wave  motion  or  vibration  depends  the 
loudness  of  sound ;  upon  the  frequency 
of  vibration  (cycles),  depends  the 
pitch  and  quality  of  sound;  and  upon 
the  relation  existing  between  the  di- 

rect and  reflected  waves  depends  the 
intelligibility  of  speech  sounds,  and 
the  clearness  of  musical  sounds. 

Sound  is  a  form  of  energy.  We 
have  learned  that  sound  energy  is 
produced  by  a  body  vibrating  at 
audible  frequencies  feeding  into  a 
sound  medium,  through  which  the 
sound  energy  is  propagated  at  a  defi- 

Fig.  3 — Horizontal  range  of  sound  beam 
from  loud  speaker 

nite  velocity,  and  in  which  the  sound 
energy  is  detected  by  setting  the  ear- 

drum into  vibration  and  hence  pro- 
ducing the  proper  sensation  in  the 

brain.  The  velocity  of  sound  in  air  is 
approximately  1,120  feet  per  second 
at  ordinary  room  temperatures. 

For  purposes  of  discussion,  except 
where  noted  otherwise,  we  shall  con- 

sider that  our  sound  source  is  a  point 
source,  that  is,  one  from  which  the 
sound  energy  is  emitted  equally  in  all 
directions.  We  can  consider  this 
spherical  wave  as  being  made  up  of 
many  sound  rays,  one  traveling  in 
each  direction,  and  all  coming  from 
the  same  point,  as  shown  in  Fig.  1. 
According  to  the  law  of  diminishing 
intensity,  the  greater  the  distance  the 
wave  has  traveled  the  less  intense  is 
the  sound,  and  consequently  of  lesser 
sound  loudness. 

Figure  2  shows  why  the  loudness 
of  sound  diminishes  with  distance. 
At  "A"  a  certain  amount  of  sound 
energy  is  concentrated  in  a  fairly 
small  area.  As  the  sound  waves  move 

along  to  "B"  the  area  of  cross-section 
within  which  this  sound  energy  is 
confined  increases  so  that  the  same 
amount    of    sound    energy    is    spread 

over    a    greater    area,    reducing    the 
loudness  of  the  sound. 

Most  of  the  loudspeakers  actually 
used  in  theatres  today  are  very  direc- 

tional and  are  not  point  sources.  For 
practical  purposes  the  energy  which 
they  radiate  may  be  considered  as 

being  confined  within  a  60°  angle  in 
the  direction  of  the  long  axis  of  the 
baffle  mouth  (laterally),  as  shown  in 

Fig.  3;  and  within  a  30°  angle  in  the direction  of  the  short  axis  of  the 
baffle  mouth  as  shown  in  Fig.  4. 

Properties   of    Sound   Waves   With 
Reference  to  Acoustics 

Sound  waves  display  the  proper- 
ties of  reflection,  absorption,  trans- 

mission, dispersion,  and  interference. 
We  shall  take  up  most  of  these 
properties  in  their  application  to 
auditoriums  in  what  is  to  follow. 
When  a  sound  wave  strikes  the 

boundary  between  two  different 
mediums  its  energy  is  partially  re- 

flected, absorbed,  and  transmitted  as 
shown  in  Fig.  5.  For  the  purpose  of 
illustration  the  sound  is  shown  as  a 
concentrated  beam  striking  a  wall. 

The  arrow  points  indicate  the  direc- 
tion of  travel.  The  lines  representing 

the  sound  beam  are  shown  of  different 

width  to  give  an  idea  of  the  varia- 
tions of  loudness.  When  the  beam  of 

sound  waves  strikes  the  wall,  part  of 
it  is  transmitted  as  illustrated  by  the 
arrow  penetrating  the  wall,  part  is 
reflected,  and  part  is  absorbed.  The 
sound  energy  absorbed  is  in  reality 
transformed  into  heat  energy  and, 
therefore,  no  longer  exists  as  sound. 
The  sum  of  the  energies  of  the  trans- 

mitted sound,  absorbed  sound,  and  re- 
flected sound  is  equal  to  the  energy  of 

the  initial  sound  beam. 

The  reflection  of  sound  is  in  many 

ways  analagous  to  the  reflection  of 
light  and  water  waves,  and  therefore 
obeys  the  law  of  equal  angle  of  in- 

cidence and  reflection.  Thus  in  Fig. 

6  angle  "i"  equals  angle  "r."  Also 
by  analogy  to  optics  the  reflected 
sound  "R"  appears  to  come  from  its 
image  source  "S."  The  rebound  of  a 
billiard  ball  off  the  table  cushion  re- 

sembles the  reflected  ray  of  sound 
from,  a  flat  surface.  In  this  case,  the 
angle  which  the  path  of  the  ball  makes 
with  the  cushion  as  it  bounds  away 
is   of  the   same   degree  as  the   angle 

Fig.    4 — Vertical    range    of    sound    beam 
from  loud   speaker 
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TRANSMITTED 

SOUND  BEAM 

Fig.  5 — Reflection,  absorption  and  trans- 
mission of  sound 

which  the  path  of  the  ball  made  with 
the  cushion  as  the  ball  approached  it. 

Reverberation 

The  action  of  sound  when  confined 
in  an  enclosure  is  much  more  complex 

as  compared  with  its  action  in  free 
air.  In  free  air,  only  the  direct  sound 
from  the  source  can  be  heard.  In  a 

room,  however,  the  sound  one  hears  is 

composed  of  both  the  direct  and  the 
reflected  waves.  Consider  the  travel 

of  a  single  ray  of  sound  from  the 

source  "S"  in  Fig.  7. 

As  it  proceeds  as  part  of  the  ex- 
panding spherical  sound  wave,  it  first 

meets  with  a  surface  where  it  suffers 

partial  reflection,  absorption,  and 
transmission.  The  reflected  portion 
now  continues  until  it  strikes  a  second 

surface,  where  it  again  suffers  par- 
tial reflection,  absorption,  and  trans- 

mission. This  process  is  repeated  un- 
til the  sound  ray  is  completely  dissi- 

pated. Likewise,  all  other  portions 
of  the  spherical  wave  undergo  this 
same  process  of  multiple  reflection. 

In  an  ordinary  room  with  plaster 

walls  and  ceiling,  due  to  these  suc- 
cessive reflections  the  sound  energy 

is  rather  quickly  diffused  throughout 
the  entire  room.  In  such  a  room  the 
sound  will  suffer  from  200  to  300 

reflections  before  its  energy  is  com- 
pletely dissipated.  If  we  recall  that 

sound  travels  1,120  feet  per  second,  it 
is  readily  seen  that  the  duration  of 

this  prolonged  "after-sound"  (called 
the  reverberation  time  of  the  room), 

will  be  several  seconds  for  the  aver- 
age theatre. 

Probably  we  can  obtain  a  better 
mental  picture  of  reverberation  by 
using  optical  analogy  again.  Let  us 
imagine  that  we  have  a  room  with 
mirrored  walls  and  both  a  source  of 

sound  and  light  at  the  point  "S"  as  in 
Fig.   8.     If  an   observer  is   stationed 

at  "A"  he  will  see  the  object  and  hear 

the  direct  sound,  not  only  at  "S"  but 
he  will  see  the  images  and  hear  the 
reflected  sound  also  from  the  sources 

"SI,"   "S2,"   "S3"   and   "S4." 
These  images  form  the  first  reflec- 

tions and  are  reflected  again,  and 

likewise  the  second  images  are  re- 
flected, forming  a  new  set  of  images. 

Obviously  the  successive  images  are 
farther  and  farther  away  so  that  the 
image  the  farthest  away  would  be  the 
faintest  in  loudness.  Optically,  one 

stationed  at  "A"  would  see  many 
images  of  "S"  in  all  directions. 
The  effect  of  reverberation  is  to 

cause  blurred  speech  and  music,  due 
to  the  overlapping  of  the  successive 
syllables  in  speech.  Up  to  a  certain 
point  this  overlapping  is  apparently 
beneficial  because  it  increases  the 

loudness  of  sound,  but  beyond  this 

optimum  point  overlapping  of  suc- 
cessive syllables  is  detrimental.  Thus, 

there  is  a  period  of  reverberation,  de- 
pending on  the  size  of  the  auditorium, 

which  will  give  optimum  results.  Al- 
though reverberation  greater  than  the 

optimum  is  detrimental,  it  is  tolerable 
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Fig.  6 — Reflection  of  sound 

if  not  excessive.  Thus,  there  is  a 
time  of  reverberation  greater  than 
the  optimum  period  which  will  give 

acceptable  results.  In  general,  rever- 
beration time  should  never  be  much 

greater  than  two  seconds. 
The  audience  in  any  theatre  causes 

the  time  of  reverberation  to  vary, 
for  each  auditor  absorbs  a  large 

quantity  of  sound.  It  is  therefore 

desirable  to  have  optimum  results  ob- 
tained for  the  average  size  audience 

and  acceptable  results  for  the  mini- 
mum size  audience  entertained  in  the 

auditorium. 

The  reverberation  time  of  a  room, 
which  is  the  time  required  for  a  sound 
of  given  initial  intensity  to  die  away 
to  the  point  where  it  is  just  barely 

Fig.     7— Reflec- 
tion    of     sound 
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torium 
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Fig.   8 — Similarity   of   reflection   of   light 
and   sound 

audible,  depends  directly  on  the  loud- 
ness of  sound  and  the  size  of  the 

room,  and  depends  inversely  on  the 

absorption  in  the  room.  The  stand- 
ard reverberation  time  of  a  room  is 

the  reverberation  time  obtained  when 

using  an  initial  intensity  of  1,000,000 
times  the  intensity  of  the  faintest 
sound  which  can  be  heard.  This 

represents  a  sound  volume  of  six  times 
the  loudness  of  a  sound  barely  audible. 

Increasing  the  size  of  a  room  in- 
creases the  reverberation  period  due 

to  the  fewer  number  of  reflections 
which  occur  in  it  during  a  given  space 
of  time,  although  the  total  number  of 
reflections  remains  approximately  the 
same. 

(To   be   continued) 

Roosevelt   Memorial   Medal   to 
William  F.  Green 

ROOSEVELT,  the  American,  said: "If  I  must  choose  between 

righteousness  and  peace,  I  choose 

righteousness."  The  strenuous  ardour 
of  the  man  has  been  preserved  in  the 

memory  of  the  nation  by  the  Roose- 
velt Memorial  Association.  This 

body  (since  1923)  seeks  to  discover 
each  year  those  Americans  who  best 
epitomize  the  spirit  of  Roosevelt  in 
choosing  righteousness  rather  than 
peace.  This  year  William  Green, 
Rear  Admiral  Byrd  and  Hastings 
Hart  are  honored.  This  is  the  first 
time  that  a  labor  man  has  received 

the   award. 
That  the  award  carries  with  it  real 

distinction  is  evidenced  by  the  list  of 

recipients.  In  1923,  the  medals  were 
awarded  to  Miss  Louisa  Lee  Schuyler, 

to  Dr.  Henry  Fairfield  Osborn,  and  to 
General  Leonard  Wood.  President 

Harding  presented  the  medals  per- 
sonally in  the  White  House  before  a 

gathering  of  notables  in  the  East 
Room,  which  included  members  of  the 

Cabinet,  Ambassadors  and  distin- 
guished officers  of  the  Army  and Navy. 

Many  Notables  Recipients 

In  1924,  the  medals  were  awarded 
to  Elihu  Root,  to  Oliver  Wendell 
Holmes  and  to  Charles  W.  Eliot;  in 
1925,   to    Gifford    Pinchot,   to    George 
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Bird  Grinnell  and  to  Martha  Berry; 
in  1926,  to  William  S.  Sims,  Albert  J. 
Beveridge  and  to  Daniel  Carter 
Beard;  in  1927,  to  John  J.  Pershing, 
to  Herbert  Hoover  and  to  John  Bas- 
sett  Moore ;  in  1928,  to  Charles  Evans 
Hughes,  to  Frank  M.  Chapman  and 
to  Charles  A.  Lindbergh;  in  1929,  to 
Herbert  Putnam,  to  Owen  Wister  and 
to  Owen  D.  Young. 

The  Roosevelt  Medal,  which  is  three 
inches  in  diameter  and  of  solid  gold, 
shows  on  one  side  a  head  of  Theodore 
Roosevelt  and  on  the  other  a  flaming 

sword  with  the  motto:  "If  I  must 
choose  between  righteousness  and 

peace,  I  choose  righteousness."  It 
was  designed  by  James  Earle  Fraser. 

For  Distinguished  Service 

In  making  the  award  to  President 
Green  the  Roosevelt  Memorial  Asso- 

ciation said: 

"William  Green  receives  the  Roose- 
velt Medal  for  distinguished  service 

in  the  cause  of  industrial  peace.  As 
president  of  the  American  Federation 
of  Labor  he  has  both  symbolized  and 
directed  the  new  policy  of  co-opera^ 
tion  in  industry,  representing  the 
American  conception  of  industrialism 

and  self-reliance,  and  fighting  with 
vigor  and  success  the  disruptive  in- 

fluence of  the  radical  element  preach- 
ing communism  and  class  war.  In  a 

period  of  unrest  and  readjustment,  he 
has  prevented  conflict,  and  at  the 
same  time  strengthened  the  position 
of  the  trade  union  in  the  social  order. 
It  has  been  said  of  him  that  no  man 

realizes  better  than  he  'how  material- 
ly dependent  are  the  interests  of  cap- 

ital and  labor.'  He  himself  has  said, 
'Our  work  must  be  constructive  in 
character,  educational  and  progres- 

sive.' 

Trade   Union   Progress 

"Co-operation,  as  the  method,  and 
the  union,  as  the  instrumentality, 
represent  his  program.  His  greatest 
contribution  to  industrial  progress 
has  been  the  emphasis  he  has  placed 
on  the  constructive  possibilities  of  the 
trade  union.  He  regards  the  union  as 
a  national  institution  with  responsi- 

bilities as  well  as  rights;  and  under 
his  leadership  it  has  become  more  and 
more  the  instrumentality  through 
which  the  workers  contribute  to  the 
solution  of  industrial  problems  and 
participate  in  industrial  and  social 

progress. 

York  City;  James  C.  Dunn,  New  York 
City;  Steve  Barutio,  New  York  City; 
George  Halliday,  Columbus,  Ohio; 
Irwin  D.  Rathstone,  New  York  City; 
H.  B.  Braun,  New  York  City. 

Advisory  Council  Adds  Many  Members 
EVERY  day  sees  the  membership 

roster  of  the  Projection  Ad- 
visory Council  gaining  one  or  more 

members.  The  Council  is  now  truly 
national  in  all  respects,  and  the 
growing  membership  representation 
in  all  states  and  in  provinces  of 

Canada  augurs  well  for  the  cam- 
paign which  the  Council  will  launch 

early  in    September. 
President  Thad  Barrows  reports 

much  enthusiasm  for  the  Council 

throughout  the  country,  many  sec- 
tions of  which  he  visited  while  on  his 

trip  to  the  I.  A.  Convention  in  Los 
Angeles.  Lawrence  Jones,  Secretary, 
has  just  returned  from  a  European 
trip,  and  he  reports  that  inquiries 
about  the  Council  came  thick  and  fast 

on  his  journey,  particularly  in  Eng- 
land. 

New   Members 

A  partial  list  of  recent  new  mem- 
bers    of     the     Council     is     appended 

hereto : 

Harvey  H.  Franklin,  San  Bernar- 
dino, Calif.;  Paul  E.  Kline,  Balboa, 

Canal  Zone;  Thomas  P.  Swist,  Man- 
chester, N.  H.;  George  A.  Higley, 

Cambridge,  Mass.;  William  Reardon, 
Miami,  Florida;  Maurice  N.  Blake- 
more,  Larchmont,  N.  Y. ;  Benjamin 
Norton,  Brooklyn,  N.  Y.;  Sam 
Glauber,  Brooklyn,  N.  Y.;  Morris 
Heller,  Brooklyn,  N.  Y. ;  George  J. 
Van  Deurs,  Brooklyn,  N.  Y.;  Harry 
Bergoffen,  New  York  City;  Sidney 
Wein,  Brooklyn,  N.  Y.;  J.  M.  Wall, 
Syracuse,  N.  Y. ;  William  Marten, 
New  York  City;  L.  F.  Vogel,  Norfolk, 
Va. ;  J.  A.  Russell,  Portland,  Maine; 
John   F.   Gatelee,    Springfield,   Mass.; 

Louis  Phillips,  New  Haven,  Conn.; 
Henry  F.  Gleken,  Dorchester,  Mass. ; 
Maurice  R.  Watts,  Manchester,  N.  H.; 
John  L.  Creed,  Brockton,  Mass.; 
Frank  Motta,  Brockton,  Mass. ;  Leon 
X.  Marchand,  Brockton,  Mass.; 
George  F.  Williams,  New  York  City; 
Louis  Pirovano,  Boston,  Mass.; 
Herbert  S.  Dill,  Boston,  Mass.; 
Harold  J.  Sheerer,  Boston,  Mass. ;  W. 
Edwin  Grant,  Dorchester,  Mass. ; 
Charles  E.  Jandrue,  Jamaica  Plain, 
Mass.;  Meyer  Bixgorn,  Boston,  Mass.; 
Timothy    Garren,   Waterbury,    Conn. ; 
A.  V.  Birkholm,  New  York  City; 
Arthur  A.  LeBlanc,  Brighton,  Mass.; 
George  Christena,  Miami,  Fla. ;  Hoyt 
B.  Parr,  Miami,  Fla.;  Raymond  Creel- 
man,  Miami,  Fla. ;  Charles  R.  Conner, 
Miami,  Fla.;  Robert  E.  Lewis,  Miami, 
Fla.;  Leo  Westfield,  Boston,  Mass.; 
Harry   Rosendorf ,   Boston,   Mass. ;    H. 
E.  Alford,  Los  Angeles,  Calif.; 
Arthur  A.  Smet,  Manchester,  N.  H.; 
Joseph  Rosen,  Boston,  Mass.;  Maurice 
Rothenberg,  Boston,  Mass.;  Jacob 
Abramovitz,  Boston,  Mass. ;  James  B. 

O'Brien,  Jr.,  Dorchester,  Mass. ;  Jack 
Rosenberg,  Cambridge,  Mass. ;  Charles 
W.  Crawford,  Olympia,  Boston,  Mass.; 
Charles  Cifre,  Boston,  Mass. ;  Fred 
Hookailo,  Olympia,  Boston,  Mass.; 
Eddie  Comi,  Boston,  Mass.;  Ernest  G. 
Comi,  Boston,  Mass.;  James  L.  Caddi- 
gan,  Boston,  Mass. ;  Alexander  Lessoff, 
North  Cambridge,  Mass. ;  William  J. 
Maclsaac,  East  Boston,  Mass.;  Ernest 
F.  Costa,  Boston,  Mass. ;  Aaron  J. 
Kaufman,  Mattapan,  Mass. ;  Leon  A. 
Narbut,  Jamaica  Plain,  Mass.;  Paul 
Brown,  Boston,  Mass.;  Donald  McRae, 
Chicago,  111.;   F.  E.   Castle,  Jr.,  New 

"Colorscope"  A  Marvel 
of    Precision 

THE  physicist  has  again  invaded the  field  of  optics,  and  a  function 
heretofore  left  entirely  to  the  human 
eye  has  been  relegated  to  a  laboratory 

apparatus  of  such  simplicity  of  opera- 
tion that  it  can  be  handled  much  as 

a  modern  radio  set.  The  new  "color- 
scope,"  was  built  for  the  mechanical 
matching  of  two  colors  to  a  degree 
much  closer  than  the  eye  could  pos- 

sibly achieve,  and  publicly  demon- 
strated recently  by  Dr.  H.  H.  Sheldon, 

Professor  of  Physics,  New  York  Uni- 
versity, who  with  his  assistant,  Dr. 

W.  A.  Schneider,  Associate  Professor 

of  Physics  at  the  same  school,  devel- 
oped this  remarkable  new  instrument, 

the  possible  applications  of  which  lead 
into  all  branches  of  work  in  which 
color  is  used. 

The  principle  of  the  "Colorscope" 
based  on  the  photo-electric  cell,  al- 

ready famous  for  its  extensive  appli- 
cations in  the  control  of  sensitive  ap- 

paratus, etc.,  by  its  reaction  to  light 
beams  which  make  it  give  off  infini- 

tesimal electric  currents  capable  of 
operating  relays  which  in  turn  will 
start  or  stop  machinery,  operate 
graph  needles,  or  perform  other  such 
laboratory  and  shop  service.  In  this 

particular  apparatus,  two  photo-elec- 
tric cells  (of  any  one  of  the  sensitive 

material,  such  as  potassium  hydride, 
ceasium,  selenium,  thorium,  etc.),  are 

used,  creating  a  "balanced"  circuit 
under  a  normal  light  source.  That 
is,  they  are  connected  to  a  galvano- 

meter in  such  a  manner  that  when 
both  receiving  the  same  amount  of 
light  they  will  hold  the  needle  at  zero. 
If  one  or  the  other  receives  more 
light,  movement  is  produced  from  it 
and  the  needle  will  deflect  to  the  side 
registering  the  heaviest  radiations. 

A  piece  of  the  material,  a  sample 
of  dye,  or  any  standard  color  to  be 
matched,  is  inserted  in  one  side  of 
the  apparatus,  before  one  cell,  and 
reflecting  the  light  from  a  single  light 
source  into  the  cell.  The  needle  is 
now  brought  to  zero  by  a  dial  control 
similar  to  a  radio  tuning  dial.  A 
sample  of  another  material  of  sup- 

posedly similar  color,  or  of  another 
vat  of  dye,  etc.,  is  set  before  one  cell 
in  place  of  one  of  the  standard 
samples.  If  there  is  a  difference  of 
shade,  even  though  it  be  too  slight  for 
the  human  eye  to  detect,  the  galvano- 

meter needle  will  slip  off — if  darker, 
toward  the  standard  sample,  if 
lighter,  toward  the  test  sample.  A 
variation  of  three  points  either  way 
will  register  a  shade  difference  of 
enough  importance  to  be  considered 
faulty  matching;  although  it  has  been 
found  that  a  variation  up  to  six  is 
often  undiscernible  to  the  naked  eye. 
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Recording  Technic  for  Sound  Pictures 
By  J.  P.  Maxfield 

II* 

IT  is  now  time  to  consider  how 

much  the  microphone  must  be 
moved  when  the  lens  is  changed. 

With  sets  built  in  the  manner  to  be 

described  later,  the  microphone 

should  be  as  far  away  from  the  fore- 
ground action  as  it  would  be  neces- 

sary to  place  a  30  to  35  millimeter 
lens  in  order  to  obtain  the  same  sized 

image  as  will  be  obtained  with  the 
long  focus  closeup  lens  actually  in 
use. 

Fortunately,  if  the  difference  in 
focal  length  between  tv/o  cameras 
used  simultaneously  is  not  too  great, 

the  ears'  interpretation  of  the  depth 
effect  is  not  sufficiently  accurate  to 
cause  any  trouble.  It  is,  therefore, 
possible  to  use  a  35  to  40  millimeter 

lens  simultaneously  with  a  two-inch 
lens  without  difficulty,  provided  the 
depth  of  action  is  not  over  12  to  15 
feet.  In  scenes  of  ordinary  living 
rooms,  no  trouble  would  be  caused  by 

this  arrangement,  provided  the  two- 
inch  lens  is  not  brought  much  closer 
to  the  subject  than  the  shorter  focus 
one. 

Design  of  Sets 

The  next  major  item  deals  with 
the  designs  of  the  set,  with  a  view 
to  obtaining  the  proper  conditions 
for  the  acoustic  perspective.  When  a 
person  listens  with  two  ears  in  a 
real  scene,  he  is  able  by  his  sense  of 
direction,  to  pay  attention  to  the 
sound  coming  directly  from  the 
speaker,  to  the  partial  exclusion  of 
the  reflected  sound  and  incidental 

noises  coming  from  all  around  him. 
However,  with  this  sense  of  direction 
destroyed  by  the  use  of  one  ear  only, 
he  is  no  longer  able  to  make  this  dis- 

crimination, and  the  reflected  sounds, 

that  is,  the  reverberation  and  inci- 
dental noises,  appear  to  increase  in 

intensity.  It  is  necessary,  therefore, 
to  insure  that  the  sets  have  less  re- 

verberation than  would  have  been 

actually  present  in  the  real  scene. 
It  has  been  found  by  experience, 

that  if  the  walls  of  a  three-walled 
set  are  built  of  materials  having 
similar  acoustic  properties  to  those 

depicted  in  the  real  scene,  the  ab- 
sence of  the  ceiling  and  end  wall  pro- 

vide sufficient  damping  to  render  the 
acoustics  suitable  for  recording. 
This  of  course  assumes  that  the 

sound  stage  is  dead,  or  that  the  set 
is  built  out  of  doors. 

In  practice,  however,  it  would  be 
both  inconvenient  and  expensive  to 
build  the  walls  of  a  set  of  the  mate- 

rials that  would  really  have  been 
used  had  the  scene  been  a  real  one. 

It  is  necessary,  therefore,  to  use  imi- 
tations. These  substitutes  should 

imitate    acoustically    the    real    mate- 

rials as  nearly  as  possible,  and  in 

particular  should  be  braced  suffi- 
ciently so  that  they  do  not  tend  to 

materially  partake  of  the  vibrations 
set  up  in  the  air  by  the  sound. 
When  a  set  has  been  designed  in 

this  manner,  experience  has  shown 
that  the  incidental  noises  sound  more 

realistic  and  convincing  and  that 
they  may  usually  be  recorded  at  the 
time  the  original  scene  is  taken.  In 
one  picture,  on  which  this  technic 
was  used,  some  dramatic  scenes  oc- 

curred which  were  to  be  intensified 

by  a  period  of  sudden  silence.  In 
order  to  accentuate  the  silence,  the 
ticking  of  a  clock,  situated  on  the 
rear  wall  of  the  set,  was  to  be  the 
only  sound  heard.  The  question  was 
immediately  asked  what  should  be 
used  to  imitate  the  clock.  The  obvi- 

ous answer  is  the  clock,  since  it  is 
difficult  to  get  any  other  instrument 
to  sound  more  like  the  clock  than  the 

clock  does.  The  scene  was  recorded, 
using  the  clock  as  the  source  of 
sound,  with  the  microphone  in  the 

normal  dialogue  position  for  the  ac- 
tion, and  a  very  successful  sound  rec- 

ord resulted. 

"Tubby"    Quality   in    Sets 

In  view  of  the  stress  that  has  been 
laid  on  the  necessity  of  sets  having 
more  sound  reflection  than  those 

previously  in  use,  it  might  be  of  in- 
terest to  consider  why  some  of  the 

sets  of  the  past  have  been  given  what 

is  commonly  called  a  "tubby"  quality. 
There  are  two  ways  in  which  a  set 

can  cause  the  sound  to  persist  in  it 
for  a  short  time  after  the  source  has 

stopped.  The  first  of  these  methods 
is  by  reflection  of  sound  from  the 
walls    and    floor    and    this    method    is 

No.    1    appeared    in   July    issue. 

Harry  C.  Griffin,  B.  A.,  of  L.  U.  38,  De- 
troit, who  will  represent  the  I.  A.  at  the 

A.    F.   of   L.   convention 

the  only  one  which  should  be  active 
to  any  extent.  The  second  method  is 
by  a  diaphragm  action  of  the  walls. 
In  this  case  the  sound  sets  the  walls 
into  vibration,  and  they  continue  to 
vibrate  for  a  short  time,  thereby 
causing  sound  after  the  original 
source  has  stopped.  This  type  of 

"hangover"  usually  has  a  decided 
frequency  characteristic  and  is  highly 
objectionable. 

In  the  earlier  sets,  the  spacing  of 
the  studding,  and  other  supports  for 
the  set-wall  material,  was  so  great 
that  the  natural  periods  of  the  wall 
sections  occurred  in  the  same  fre- 

quency region  as  the  fundamental 
tones  of  the  average  male  voice. 
This  resulted  in  an  accentuation  of 

the  low  pitched  frequencies  of  the 
voice,  without  a  corresponding  ac- 

centuation of  the  higher  frequencies, 

which  higher  frequencies  are  respon- 
sible for  both  the  crispness  and  ar- 

ticulation. To  make  matters  still 

worse,  where  the  sets  were  heavily 
draped,  the  damping  material  usually 
absorbed  these  high  frequencies  more 
efficiently  than  the  lower  ones. 

With  these  early  sets,  which  were 
designed  in  such  a  manner  that  they 
accentuated  the  low  frequencies,  and 

removed,  by  absorption,  the  high  fre- 
quencies, it  was  practically  impossi- 

ble to  record  highly  intelligible  speech 
unless  the  speaker  faced  approxi- 

mately toward  the  microphone.  With 
the  liver  sets  recommended,  if  the 

high  frequencies,  particularly  those 
which  carry  the  hissing  sounds,  fail 
to  reach  the  microphone  directly  from 

the  speaker's  lips,  they  do  succeed  in 
reaching  it  by  reflection  from  the 
walls  of  the  set.  It  is,  therefore, 
possible  with  these  sets  to  record  in- 

telligible speech,  where  the  speaker 
is  facing  directly  away  from  the 
microphone  position. 

Stationary  Mixer  Setting 

One  interesting  fact  in  connection 
with  the  use  of  the  technic  described 
is  that  the  pictures  recorded  by  it, 
are  not  run  too  loud  in  the  theatre. 
This  probably  results  from  the  fact 
that  the  reproduction  is  easily  and 
comfortably  understandable  at  the 

back  of  the  theatre,  without  exces- 
sive loudness. 

There  is  one  more  important  point 

to  stress.  Except  under  very  un- 
usual conditions,  the  mixer  dials 

should  be  set  at  the  beginning  of  the 
take  and  not  touched  thereafter.  In 

other  words,  the  record  should  be 

made  with  the  volume  ranges  de- 
manded by  the  scene  being  depicted. 

This  rule  applies  to  more  than  90 
per  cent  of  the  recording  required 
for  pictures. 

Any  one  who  has  done  much  mix- 
(Continued  on  page  40) 
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S-442-G 

G-II2-G 

Figure   1 Figure  2 

How  to  Attach  New  Rear  Shutter  Assembly  to  Regular 

Type  Simplex  Mechanism 
TO  supply  the  needs  of  theatres 

who  have  installed  the  regular 

model  Simplex  projectors,  the 
International  Projector  Corp.  has 
designed  and  placed  on  the  market  a 
new  rear  shutter  assembly  similar  to 
the  one  furnished  with  the  new  Super 
Simplex  projector.  This  new  shutter 
assembly  has  been  described  in  these 
columns  heretofore,  thus  the  follow- 

ing material  will  be  concerned  only 
with  the  instructions  as  to  how  to 
properly  attach  the  assembly  to  all 
prior  models. 

The  tools  required  for  this  work  of 
attachment  are  large  and  small  screw- 

drivers, a  hacksaw,  and  pliers.  The 
instructions  follow,  the  key  numbers 
mentioned  being  shown  in  the  accom- 

panying illustrations: 
Remove  framing  lever  by  loosening 

lock  nut  and  unscrewing  lever  from 
socket  or  in  later  type  Simplex,  by 
loosening  the  two  set  screws  S-442-G, 
Fig.  1,  which  hold  framing  handle  on 
shaft.  Remove  knurled  knob  S-134-E 
on  older  type  mechanisms,  or  gate 
lock  E-19,  Fig.  1,  on  newer  type  mech- 

anisms, being  sure  to  remove  the  stud, 
leaving  only  thimble  and  spring;  set 
thimble  and  spring  to  one  side  for  a 
moment. 
With  a  hacksaw  saw  off  framing 

link  stud  A-7,  Fig.  1,  leaving  3/32 
inch  projecting  from  casting.  Replace 
thimble  and  spring  and  attach  new 
door  lock  E-35,  Fig.  2,  which  will  be 
found  in  envelope.  Remove  from  en- 

velope and  dismantle  as  follows:    Re- 

lease screw  S-898-E,  Fig.  3,  pull  out 
eccentric  pin  P-380-E,  Fig.  3,  lift  out 
part  T-137-E,  Fig.  3,  turn  up  and  let 
plunger  P-406-E,  Fig.  3,  fall  out.  Do 
not  remove  spring  S-851-E,  Fig.  3, 
which  actuates  plunger. 

Assemble  balance  to  mechanism  as 
follows:  Press  thimble  over  spring 
and  insert  fastening  screw  S-881-E, 
Fig.  3,  in  gate  holder  stud  with  slot 
in  vertical  position,  as  shown  in  Fig. 
4,  with  set  screw  S-898-E  on  bottom. 
Pull  screw  S-881-E  up  tightly;  re- 

lease gate  trip  lever  C-4,  Fig.  5,  and 
make  sure  that  gate  opens  and  closes 
freely.  Do  not  lose  spring  S-851-E, 
Fig.  3.  Insert  plunger  P-406-E,  Fig. 
3,  flat  end  in.  Pay  no  attention  to 
flat  on  plunger — this  is  ground  in 
order  to  prevent  vacuum  or  pressure 
forming     behind     plunger.       Replace 

door  lock  trigger  T-137-E,  Fig.  3,  and 
insert  eccentric  pin  P-380-E  in  posi- 

tion originally  found.  Adjust  this 
pin  until  there  is  a  minimum  point  of 
clearance  between  point  H,  and  film 
trap  casting,  as  shown  in  Fig.  4. 
Tightly  lock  set  screw  S-898-E,  Fig. 

4. 

Open  doors  on  non-operating  side  of 
mechanism.  Remove  front  cover  C- 
151-D,  Fig.  1,  by  removing  six  screws 
S-122-D,  attaching  same  to  frame. 
(Retain  all  screws  for  future  use.) 
Remove  lower  screw  S-133-C,  Fig.  1, 
replace  with  S-1020-D,  Fig.  2,  which 
will  be  found  in  envelope.  Pull  up 
tightly.  Remove  main  driving  gear 
G-112-G  by  removing  screw  S-209-G, 
Fig.  1,  and  set  aside  for  future  use. 
With  wrench  W-230-D,  provided  in 

envelope,  remove  nuts,  one  of  which 

S-88I-E   S-85I-E  P"406'E 

S-857-E   S-898-E    P-380-E T-I37-E 

Figure  3 
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will  be  seen  at  N-119-G,  Fig.  5,  the 
other  at  P-196-A,  Fig.  1.  The  entire 
framing  device  unit  may  now  be  re- 

moved and  set  aside  or  discarded.  Set 
aside  one  nut  N-119-G  for  future  use. 
On  older  type  Simplexes  two  nuts, 
washers  and  a  spring  will  be  found  at 
P-196-A,  Fig.  1.  These  should  be  re- 

moved as  above  described  for  the 
newer  type  equipment.  It  might  be 
found  necessary  to  drive  out  stud  S- 
142-G,  Plate  3,  in  regular  instruction 
book.  (Drive  out  from  the  threaded 
side.) 

Remove  S-100-E,  Fig.  1,  and  re- 
place with  D-82,  Fig.  2,  found  in 

envelope.  (It  is  not  necessary  to 
disassemble  these  parts.  The  screw 
turns  in  the  lever  which  is  a  lift  for 
S-514-C,  Fig.  1.  Assembly  is  shown 
in  place  in  Fig.  4.)  Remove  focusing 
knob  complete,  A-8,  Fig.  1,  by  loosen- 

ing set  screw  S-125-A,  Fig.  1;  set 
aside  for  future  use.  Remove  top 
cover  P-207-D,  Fig.  1,  by  removing 
S-181-D,  Fig.  1,  two  screws  on  top 
and  one  in  front  of  mechanism  which 
attach  top  plate  to  main  frame;  set 
aside  for  future  use.  To  prevent  loss 
of  screws,  insert  screws  in  holes  from 
which  they  have  been  taken. 

Remove  screws  S-283-A,  Fig.  1,  one 
at  a  time,  replacing  same  with  stud 
bolts  D-92,  Fig.  2,  found  in  envelope; 
set  aside  one  screw  S-283-A  with  nut 
N-119-G  for  future  use.  Note: 
Change  one  screw  at  a  time  so  as  not 
to  disturb  the  position  of  the  vertical 
shaft  gears.  Pull  these  bolts  up 
tighty.  Remove  nickel  plated  nuts 
from  studs  and  screw  knurled  nuts 
back  towards  mechanism.  Remove 

shutter  lift  pin  S-514-C,  Fig.  1.  If  on 
old  type  mechanism  this  pin  is  not 
present,  it  is  not  necessary  to  touch 
the  assembly.  We  shall  be  glad  to 
furnish  on  request,  no  charge,  one  of 
these  pins  which  may  readily  be  in- 

serted by  the  projectionist. 
Let  us  now  leave  the  mechanism 

and  confine  our  attention  for  a  few 
minutes  to  the  rear  shutter  bracket 
assembly  as  received.     It  is  necessary 

to  disassemble  this  partly  before 
going  further.  The  entire  assembly 
is  shown  in  Fig.  6. 

Remove  shutter  guard  by  removing 
the  three  knurled  retaining  screws 
K-141-D,  Fig.  6,  and  lifting  shutter 
guard  from  studs.  Next  remove  re- 

volving shutter  from  shaft  by  loosen- 
ing two  screws  in  shutter  hub  which 

clamp  it  to  the  shaft.  Next  remove 
spacing  collar  G-28,  Fig.  7,  from 
shaft  by  loosening  locking  screw.  Be- 

hind this  spacing  collar  will  be  found 
four  steel  washers  W-208-G,  Fig.  7. 
Remove  these  from  the  shaft  and  set 
aside  for  reassembling.  Do  not  lose 
any  of  these  washers — they  are 
hardened  and  ground  to  exact  di- 
mensions. 

The  next  step  is  to  separate  the 
attaching  bracket  B-325-D,  Fig.  6,  (to 
which  is  fastened  the  name  plate)  and 
shutter  shaft  assembly  from  the  main 
unit.  This  is  done  by  removing  two 
screws  S-1004-D,  Fig.  6,  in  hub  and 
slipping  the  bracket  casting  with 
shutter  shaft  out  of  its  supporting 
bearing.  When  this  is  done  the  ball 
bearing  D-81,  Fig.  7,  which  supports 
the  rear  of  the  shutter  shaft  will  slip 
out  of  its  retaining  ring.  Set  this 
aside  for  future  assembly. 

We  can  now  proceed  with  the  as- 
sembling of  the  unit  to  the  mechan- 

ism. First,  however,  slightly  bend 
outward  and  forward  oil  tubes 

marked  "Oil"  on  Fig.  4,  in  order  that 
they  may  clear  the  new  shutter 
bracket  about  to  be  attached.  The 
best  way  to  do  this  is  to  insert  a  pin 
punch  in  the  top  of  the  tubes  bending 
slightly  outward  and  forward  towards 
front  of  mechanism.  Bend  down 
about  y±  inch  but  be  sure  tubes  do 
not  strike  micarta  gear.  Before 
going  further,  examine  carefully  new 
shutter  shaft  gear  and  see  that  no 
steel  chips  or  dirt  are  embedded  in 
the  teeth. 

Mount  bracket  B-325-D,  Fig.  6,  by 
slipping  it  over  the  two  studs  prev- 

iously inserted  in  the  mechanism  to 
receive  it.     Press  the  bracket  tightly 

against  the  main  frame  of  the  me- 
chanism and  while  doing  so  bring  the 

knurled  nuts  on  the  inner  side  of  the 
bracket  gently  against  the  bosses  on 
the  casting.  Next  insert  two  of.  the 
screws  which  were  removed  when  re- 

moving cover  C-151-D,  in  holes  mark- 
ed S,  Fig.  4.  Pull  these  screws  up 

tightly  and  then  back  off  about  a 
quarter  turn.  Next  place  the  two 
nickel  plated  nuts  N-202-D,  Fig.  4,  in 
position  on  studs,  and  tighten  up 
solidly.  The  knurled  nuts  will  then 
take  the  strain  from  the  pressure  ap- 

plied by  the  nickel  plated  nuts  and  the 
bracket  will  be  held  securely  in  posi- 
tion. 

Next  tighten  solidly  the  two  screws 
S,  Fig.  4.  See  that  mechanism  turns 
freely  and  gate  locking  device  oper- 

ates satisfactorily.  If  gate  locking 
device  or  flywheel  shaft  does  not 
operate  freely,  it  is  because  the 
knurled  nuts  before  mentioned  are 
not  brought  tightly  against  casting 
bosses  before  tightening  nickel  plated nuts. 

Replace  fire  shutter  lift  pin  S-514- 
C,  Fig.  1.  Remove  any  cooling  plate 
device  or  heat  shield  such  as  E-5, 
Fig.  5,  which  may  be  attached  to  the 
mechanism,  leaving  the  fire  shutter 
and  film  trap  entirely  exposed.  Re- 

move from  envelope  gear  sector  D-91, 
Fig.  2.  See  that  projecting  stud  is 
screwed  tightly  into  sector.  Loosen 
the  three  set  screws  in  the  side  of 
sector  and  slip  sector  over  framing 
cam  surface  A-7,  Fig.  1.  It  will  be 
found  that  the  hole  in  this  gear  sector 
now  fits  over  the  protruding  pin  left 
by  previously  sawing  off  framing  link 
stud.  This  sector  should  be  attached 
with  stop  pin  on  the  bottom,  as  shown 
in  Fig.  4. 

Press  gear  sector  tightly  over  fram- 
ing cam  and  tighten  the  three  set 

screws  above  referred  to  solidly 
against  framing  cam  surface.  The 
gear  sector  will  now  be  rigidly  at- 

tached to  the  framing  cam.  Remove 
shutter  adjusting  knob  K-120-A,  Fig. 
1,  from  mechanism;  replace  with  gear 

N-202-D 

'      T     &>    "=•     *- 
S-283A   N-II9-G     S-I22-D 

Figure   4 Figure   5 
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D-94,  Fig.  2,  found  in  envelope.  Be 
sure  that  set  screw  in  gear  hub  lines 
up  and  is  inserted  rigidly  in  spot  on 
shaft.  Replace  mechanism  cover 
P-207-D,  Fig.  1,  using  the  screws 
originally  removed.  Do  not  tighten 
screws  solidly,  however,  until  instruc- 

tions are  given  later. 
Assemble  to  mechanism  new  cover 

assembly  D-93,  Fig.  2,  being  sure  that 
shutter  adjusting  gears  mesh  proper- 

ly. Use  balance  of  screws  S-122-D 
(4) ,  shown  in  Fig.  4,  originally  re- 

moved from  old  type  cover.  Now 
tighten  screws,  two  on  top  and  one  in 
front,  rigidly  attaching  top  cover 
P-207-D,  Fig.  1.  Replace  screw  S- 
181-D,  Fig.  1,  through  door  opening 
link  as  originally  removed.  See  that 
door  closes  and  opens  freely. 

Take  the  screw  S-283-A  and  nut 
N-119-G,  Fig.  4,  previously  set  aside 
and  place  the  screw  through  holes 
shown  at  H,  Fig.  4,  and  fasten  solidly 
with  nut  N-119-G  on  opposite  side  of 
frame.  This  solidly  locks  cover  D-93 
to  main  frame.  Replace  G-112-G  and 
S-209-G,  Fig.  1,  being  careful  that 
gear  properly  meshes  and  slips  solidly 
against  driving  spindle  collar.  Re- 

assemble lens  focusing  knob  A-8,  Fig. 
1,  as  originally  removed. 

Set  the  intermittent  oil  box  so  that 
oil  level  line  is  parallel  with  base  of 
mechanism.  This  may  be  done  by 
pulling  down  or  pushing  up  on  gear 
sector  now  attached  to  framing  cam. 
Slip  main  shutter  guard  assembly 
complete  with  eye  shield,  framing 
handle,  pilot  light,  etc.,  over  bearing 
on  B-325-D,  Fig.  6,  from  which  it  was 
originally  removed,  taking  care  that 
shutter  lift  lever  D-82,  Fig.  4,  is  lifted 
so  as  not  to  interfere. 

Set  framing  knob  so  that  the  word 

"Frame"  reads  horizontally,  as  shown 
in  Fig.  6.  Press  this  assembly  back 
as  far  as  it  will  go,  placing  gear  and 
framing  gear  sector  in  mesh,  allowing 
a  slight  clearance  between  them,  and 
replace  the  two  screws  S-1004-D,  Fig. 
6.  Lock  these  screws  tightly.  Slip 
ball  bearing  D-81,  Fig.  7,  over  shutter 

spindle,  pushing  it  back  into  its  hous- 
ing as  far  as  it  will  go.  Replace  the 

four  washers  W-208-G,  Fig.  7,  pre- 
viously removed  together  with  the  spac- 

ing collar  G-28,  Fig.  7,  over  shutter 
shaft.  Remove  all  end  play  in 
shutter  shaft  by  pulling  on  same  and 
pushing  spacing  collar  back  tightly 
against  washers.     Lock   clamp   screw 

Figure    7 

in  spacing  collar  tightly.  Attach  re- 
volving shutter  and  set  in  the  usual 

manner.  Replace  shutter  guard  D-75, 
Fig.  7,  and  its  retaining  screws  K- 
141-D,  Fig.  7,  and  the  mechanism  is 
now  ready  to  be  set  on  stand  and 
placed  in  operation. 

Be  sure  to  oil  thoroughly  all  work- 
ing parts  before  placing  in  service. 

Correct   Film   Splicing   Method 
The  liability  of  film  to  damage 

makes  it  essential  that  splices  be 
made  carefully,  securely  and  uni- 

formly. This  will  aid  in  keeping 
prints  serviceable  and  free  from  de- 

fects and  in  preventing  projection 
troubles  in  theaters.  Poor  splicing 
causes  loss  of  film  and  may  increase 
the  fire  hazard  during  projection. 
Poor  splices  include  those  that  are 
buckled,  stiff  and  out  of  alignment 
and  those  which  overlap  too  much  or 
too  little.  Any  sort  of  damage  to 
film  must  be  repaired  as  soon  as  it  is 
observed. 

Film  Splicers  should  always  be 
used,  for  making  film  splices.  Film 
may  become  stiff  or  may  buckle 
through  excessive  scraping  or  too 
liberal  application  of  cement,  or  both. 
To  make  a  perfect  splice,  the  emul- 

sion must  be  thoroughly  scraped  on 
the  sprocket  hole  edges  as  well  as  the 
remaining  surface,  otherwise  splice 
will  pull  apart.  Reels  must  be  spliced 
from  tail  to  head  so  that  when  the 

film  is  placed  in  the  projection  ma- 
chine it  will  not  catch.  Scraping  is 

done  to  remove  the  emulsion  and 

properly  to  prepare  the  film  to  re- 
ceive the  cement,  therefore  it  is  neces- 
sary to  scrape  evenly  and  smoothly. 

Sound  Film  Splices 

Splices  on  sound  track  film  must  be 
painted  in  a  triangular  shape,  on  the 
celluloid  side  of  the  sound  track,  us- 

ing black  lacquer  and  an  artist's 
small     paint     brush.      Two     sprocket 

holes  on  each  side  of  the  splice  are 
considered  the  base  of  the  triangle, 
the  apex  being  the  center  of  the 

splice. Extreme  care  must  be  taken  to  in- 
sure that  the  outside  of  the  triangle 

on  both  sides  is  smooth  and  gradually 
brought  to  the  center. 

The  lacquer  painting  eliminates  the 
"boom"  sound  which  is  caused  by  an 
extra  layer  of  film  being  spliced  over 
the  original  sound  track,  giving  it 
extra  density.  If  smoothly  done,  the 
painting  will  prevent  distortion  and 
the  sound  will  gradually  fade-  in  and out. 

Extreme  care  must  be  exercised  to 

insure  that  all  splices  are  made  "in 
frame."  A  splice  made  out  of  frame 
is  one  having  more  or  less  than  four 
sprocket  holes  to  the  frame  or  more 
or  less  than  16  frames  to  the  foot. 

Ad  Sign— With  Sound 
What  is  probably  the  first  talking 

sign  of  its  kind  ever  erected  has  been 
installed  on  the  Coney  Island  board- 

walk by  the  Brooklyn  Paramount.  It 
measures  180  feet  in  length  by  28 
feet  in  height  and  stands  75  feet  from 
the  ground.  The  sign  will  be  in  ope- 

ration for  several  hours  every  after- 
noon and  evening  during  the  summer 

season.  Loud  speakers  are  used  with 
announcers  and  will  be  supervised 
from  a  house  in  the  rear.  Announce- 

ments can  be  heard  for  a  half  mile 
and  the  sign  can  be  seen  for  at  least 
three-quarters  of  a  mile. 
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Wide  Film  vs.  Wide  Image  on  Standard  Film 
By  James  J.  Finn 

GRANDEUR  must  not  be  adopted by  the  motion  picture  industry ! 
Thus  the  decision  reported  to 

have  been  reached  at  a  recent  con- 
ference of  leading  producers  and  ex- 
hibitors who,  alarmed  at  the  advance 

ccst  analysis  of  a  new  wide  film  sys- 
tem, have  banded  together  to  resist 

the  introduction  of  wide  film  on  any 
other  basis  than  as  an  attachment  to 
present  equipments.  Grandeur  or 
any  other  wide  film  system  necessitat- 

ing the  purchase,  installation  and 
operation  of  wholly  new  equipment,  in 
addition  to  requiring  a  radical  change 
in  production  and  reproduction 

standards,  must  not  be,  simply  can- 
not be — according  to  the  idea  of  the 

aforementioned    executives. 

When  a  process  can  be  found  which 
will  give  a  satisfactory  wide  film 
image  with  standard  reproducing 
equipment,  why  should  anyone  go  to 
the  great  expense  of  buying  all  new 
equipment  for  his  theatre?  This  is 
the  argument  advanced  by  the  in- 

dustry's leaders,  an  argument  which 
has  launched  an  intensive  worldwide 

search  for  a  process  with  which  re- 
sults can  be  had — and  cheaply. 

All  this  activity  has  resulted  in  the 
development  of  a  number  of  processes 
which  are  regarded  as  possible 
answers  to  this  mooted  question.  It 
is  of  interest,  therefore,  to  look  into 
the  merits  of  the  best  of  these  de- 

velopments and  endeavor  to  ascertain 
just  how  firm  is  the  foundation  on 
which  such  weighty  hopes  rest. 

The    Fear    Process 

Many  readers  of  this  publication 
will  recall  the  article  by  Captain 

Fear,  "Wide  Image  on  Standard 
Film,"  which  appeared  herein  recent- 

ly.1 This  article  advanced  the  cause 
of  "shooting"  the  film  horizontally  on 
standard  film,  thus  securing  proper 
proportionate  height  and  width,  while 
in  reproduction  the  film  would  run 
past  the  aperture  horizontally  instead 
of  following  the  present  vertical 
path.  Nothing  further  having  been 
done  with  this  process,  it  is  assumed 
that  the  idea  has  been  discarded. 
However,  this  system  was  easily  the 
most  promising  of  the  many  sub- 

mitted to  actual  tests. 
And  now  we  come  to  a  system  which 

is  understood  to  have  the  endorse- 
ment of  a  leading  producer,  distribu- 

tor, and  exhibitor  organization  as  the  . 
answer  to  the  problem  of  a  wide 
image  on  standard  film — the  process 
upon  which  high  hopes  have  been 
placed  and  upon  which  development 
work  has  been  progressing  for  the 
past  several  weeks  both  on  the  West 
Coast  and  in  New  York  City  at  a 
Broadway    theatre.      The    proponents 

1  Sept.,    1929,   Vol.   2,    No.    11. 

of  this  system  hold  it  in  such  high 
esteem  that  they  scoff  at  the  idea  of 
introducing  Grandeur,  Spoor  Berg- 

gren,  or  any  other  "regular"  wide 
film  process.  However,  their  reluc- 

tance to  disclose  the  details  of  this 

new  and  "revolutionary"  system 
piques  the  curiosity  of  the  technically- 
minded  and  prompts  a  delving  into  the 
meager  bit  of  information  available 
on  the  process  in  the  hope  of  un- 

covering some  facts  which  would 
justify  the  bullish  attitude  of  its 

sponsors. 
Reduction    in    Printing 

The  conclusions  reached  after  due 
deliberation  of  the  problem  are  set 
down  in  subsequent  paragraphs,  and 
the    reader    may    draw    his    own    de-- 

Greatly    enlarged    reproduction    of    wide 
image    on    standard    film.      Note    spacing 

between   frames 

ductions  therefrom. 

This  new  process  involves  the 
"shooting"  of  a  picture  on  70  mm. 
film  and  its  subsequent  reduction  dur- 

ing the  printing  operation  to  standard 
35  mm.  proportions.  Projection  of 
the  image  is  then  achieved  by  means 
of  a  special  three-combination  lens  of 
extremely  short  focal  length.  Special 
high  intensity  lamps  drawing  160 
amperes  are  employed  for  purposes  of 
illumination.  This  and  no  more  in- 

formation is  available  at  present. 
In  the  accompanying  illustration  is 

reproduced  a  strip  of  film  produced 
with  this  process.  Examination  of 
this  strip  reveals  that  insofar  as  pro- 

portionate dimensions  are  concerned 
the  effort  is  a  success — but  how  about 
the  quality  of  the  picture?  It  will  be 
noted  that  there  is  quite  a  bit  of  space 
between  film  frames,  the  answer  to 
which  is  that  in  order  to  secure  width 
provision  must  also  be  made  for 
height.  But  since  height  is  not  de- 

sired, the  proportions  of  the  image 
must  be  maintained  in  another  fashion 
— thus  the  spacing  between  images. 

To  our  mind  this  blank  space  is  the 
first  indication  that  the  process  tends 
toward  the  makeshift,  despite  the  fact 
that  the  blank  space  may  be  comfort- 

ably taken  care  of  in  projection  by  a 
special   masking   arrangement. 

Printing  Difficulties 

To  begin  at  the  beginning,  it  is 
obvious  that  even  with  a  perfect 
negative  it  would  be  next  to  im- 

possible to  transmit  every  detail  of 
the  picture  to  a  positive  film  one-half 
the  size.  Let  us  assume  the  presence 
of  a  thin  line  on  a  wide  film;  what 
would  this  line  look  like  if  reduced 

by  one-half?  It  probably  wouldn't 
s-how  up  at  all — which  suggests  that 
this  new  process  lacks  sufficient  defi- 

nition even  in  the  positive  print. 
Graininess  in  film  is  the  problem  in 
the  production  end. 

It  will  be  noted  that  the  accom- 
panying film  strip  has  no  sound 

track,  which  suggests  the  use  of 
separate  sound  equipment  or  the 
further  reduction  of  the  present 
image  by  at  least  100  mils,  or  more, 
to  accommodate  the  track,  with  a 
consequent  further  proportionate  re- 

duction in  size  as  a  result.  The  re- 
sultant image  would  approximate  16 

mm.  film  in  size  more  closely  than  it 
would  35  mm. 

Optical   Problems, 
When  one  pauses  to  consider  the 

tremendous  magnification  required  to 
secure  a  picture  of,  say,  45  feet,  one 

is  impressed  by  the  extremely  diffi- 
cult optical  problems  involved.  Just 

what  is  this  "special  three-combina- 
tion lens"  is  not  quite  evident  at  the 
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moment,  but  it  undoubtedly  is  a  lens 
of  extremely  short  focal  length.  As 
the  well-informed  know,  short  focal 
length  lenses  are  notably  inefficient 
because  of  the  tremendous  curves  the 
manufacturers  have  to  get  into  them. 
When  drawing  160  amperes,  as  is 
planned,  and  having  to  secure  an  in- 

tense concentration  of  light  on  a  re- 
latively small  aperture,  as  seems 

probable,  it  becomes  increasingly 
difficult  to  secure  ample  illumination 
without  encountering  considerable 
trouble  as  a  result  of  light  losses  and 
enormous  heat  generation. 

If  the  proposition  is  simply  one  of 
magnification  of  a  small  image  to  get 
a  doubly  large  image,  why  not 
Magnascope  as  employed  in  many 
Publix  houses  by  Harry  Rubin? 

Further,  the  New  York  theatre 
which  is  now  being  used  for  develop- 

ment work  on  this  process  is  far  from 
the  ideal  of  a  regular  motion  picture 
theatre.  It  is  a  former  legitimate 
theatre  which  has  been  converted  for 
motion  pictures,  and  it  is  doubtful 
that  the  image  being  shown  therein 
during   the   tests    approximates    even 

Both  Sizes  on  Grandeur 

The  new  Grandeur  projector  will  be 

able  to  project  both  35-  and  70»mm.  film 
with  only  a  slight  adjustment.  The  first 
models  accommodated  only  the  larger 
size. 

closely  the  proportions  of  a  45-foot 
picture,  which  is  regarded  as  the 
probable  average  size  picture  for  wide 
film  presentations. 

With  these  considerations  in  mind 
it  appears  a  bit  rash  for  anyone  to 
advance  the  opinion  that  results  com- 

parable with  the  use  of  wide  film  may 
be  had  from  the  use  of  standard  size. 
The  writer  is  able  to  state  definitely, 
on  the  word  of  a  leading  executive 
in  the  industry,  a  man  who  certainly 
is  in  a  position  to  know  and  who  by 
virtue  of  his  long  association  with 
the  technical  end  of  the  business  is 
particularly  qualified  to  discuss  the 
possible  introduction  of  a  substitute 
process  for  wide  film,  that  develop- 

ment   work    on    Grandeur    is    going 

ahead  at  top  speed  and  that  install- 
ation of  the  apparati  in  one  of  the 

leading  theatre  chains  in  the  country 
will  be  started  early  next  winter. 

Improved    Grandeur 
It  is  interesting  to  note  that  the 

forthcoming  Grandeur  equipment  will 
be  radically  different  from  that  which 
was  used  in  recent  demonstrations  on 
the  West  Coast  and  in  New  York. 
It  is  understood  that  the  entire 
Grandeur  projector  equipment  has 
been  completely  re-designed,  a  work 
which  has  occupied  more  than  a  score 
of  draftsmen  and  technicians  for  the 

past  several  months.  The  new 
Grandeur  equipment  will  be  radically 
different  from  the  pioneer  outfits,  and 
sponsors  of  the  system  state  that  the 
finished  product  will  surpass  all  ex- 

pectations for  sturdiness,  stability 
and  performance. 

It  is  not  expected  that  the  tests  on 
a  wide  image  on  standard  film  now  in 

progress  in  New  York  will  be  com- 
pleted for  several  weeks  yet,  but  com- 
plete data  thereon  will  appear  in 

these  columns  as  soon  as  it  becomes 
available. 

An  Ail-Purpose  Testing  Set 
By  Engineering  Dept.,    Weston  Electrical  Instrument  Corp. 

SINCE  the  advent  of  synchronized 
sound  with  the  motion  picture, 

new  problems  confront  the  pro- 
jectionist. Chief  among  these  is  the 

proper  operation  and  maintenance  of 
the  electrical  equipment.  One  of  the 
necessary  means  of  securing  proper 
operation  and  maintenance  of  the 
electrical  equipment  is  through  the 
use  of  electrical  measuring  instru- 

ments. These  are  indicators  of  the 

electrical  quantities.  The  ideal  con- 
dition is  to  embody  the  electrical 

measuring  instruments  as  parts  of 
the  electrical  circuit  which  makes  it 
possible  at  any  time  to  quickly  observe 
the  electrical  condition  of  the  circuit. 
Such  instruments  would  comprise 
direct  and  alternating  current  am- 

meters and  voltmeters  for  the  meas- 
urement of  filament  currents  or  volt- 

ages as  found  in  circuits  employing 
vacuum  tubes.  Such  instruments  are 
shown  in  Figs.  1  and  2. 

Direct  current  milliammeters  and 
voltmeters  similar  to  Fig.  1  are  used 
to  measure  plate  current  and  voltage 
and  are  proper  whether  the  source  is 
storage  batteries  or  rectified  A.  C. 

Instruments  similar  to  Fig.  1  are 
also  employed  to  measure  grid  cur- 

rent or  voltage,  cathode  voltage, 
screen  voltage  and  current  when 
screen  grid  A.  C.  or  D.  C.  tubes  are 
used.  Line  voltage  and  current  may 
be  shown  by  an  instrument  similar  to 
Fig.  2  when  A.  C.  is  employed  or  one 
similar  to  Fig.  1  when  D.  C.  is  em- 
ployed. 

Space  Considerations 

Quite  a  number  of  measurements 
may  be  made  to  secure  proper  opera- 

tion of  the  equipment  for  synchron- 
ized sound  pictures,  but  to  incor- 

porate these  instruments  into  the 
electrical  circuits  may  not  always  be 
possible  due  to  lack  of  space  and 
financial  reasons.  However,  the 
need  for  such  electrical  measure- 

ments is  essential  and  in  order  to 

meet  this  condition  a  composite  in- 
strument termed  a  service  test  set 

may  be  used  to  advantage.  Such  a 
test  set  is  shown  in  Fig.  3.  Certain 
requisites  are  desirable  in  a  test  set 
among  which  are  compactness,  re- 

liability, accuracy,  completeness,  and 
ease  of  operation.  By  compactness  is 
meant  the  possibility  of  being  carried 
about  from  place  to  place  in  order  to 

service  equipment  at  several  locali- ties. 

The  indications  of  the  service  test 
set  should  be  accurate  not  only  from 
day  to  day  but  over  longer  periods  of 

Fig.    1— Weston    Model    301 
Actual  size  3%"  diameter 

time  reaching  into  years  in  order  to 
get  a  fair  return  on  the  investment. 

The  test  set  must  be  complete  and 
easy  to  operate.  By  complete  is 
meant  that  it  must  provide  means  of 
making  as  many  of  the  necessary 
measurements  as  possible  and  that  it 
must  be  a  service  instrument  and  not 

a  laboratory  model.  To  show  the 
scope  of  this  type  of  equipment  the 
Weston  test  set  shown  in  Fig.  3  is 

described  in  the  following  para- 

graphs : 
Components    of   Test    Set 

Instruments  and  Switches.  The 
test  set  has  three  instruments,  a  D.C. 

milliammeter,  a  D.C.  volt-milliam- 
meter  and  an  A.C.  Voltmeter,  and  is 
provided  with  various  switches,  plugs 
and  cords  for  properly  connecting  the 
instruments  to  the  circuits  under  test. 

A.C.  Voltmeter.  This  instrument 
has  5  ranges,  750/150/16/8/4  volts. 
Any  of  the  three  lower  ranges  can  be 
connected  directly  across  the  filament 
terminals  of  the  tester  plug  by  setting 
the  A.C.  selector  switch  to  the  de- 

sired range.  These  ranges  are  for 
the  purpose  of  measuring  the  filament 
or  heater  voltages  of  tubes  whose 
filaments  are  heated  with  unrectified 
alternating  current,  commonly  called 
raw  A.C.  The  150-volt  range  is  pro- 

vided for  the  purpose  of  measuring 
the  line  voltage  and  the  750  range  for 
measuring  voltage  of  transformer 
secondaries.  These  two  ranges  are 
available  only  at  the  binding  posts 
marked  (750),  (150)  and  (plus  or 
minus).      The    ranges    150    and    750 
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Fig.  2 — Weston  Model  476.     Actual  size 
4%"    diameter 

volts  are  electrically  insulated  from 
the  lower  ranges. 

The  low  ranges  are  also  available 
at  binding  posts  marked  (16),  (8), 
(4)   and   (plus  or  minus). 
D.C.  Volt-Milliammeter.  This  in- 

strument has  8  ranges,  750/250/100/- 
50/10/5  volts  and  100/2.5  milliam- 
peres.  The  750  and  250  ranges  are 
for  plate  (B)  voltage  measurements; 
the  100,  50  and  5  are  for  grid  bias 
readings ;  the  50  range  is  also  used  for 
cathode  voltage  readings;  the  10-volt 
range  is  for  filament  voltage  readings 
and  the  5-volt  range  is  also  used  for 
continuity  tests.  The  2.5  milliampere 
range  is  for  use  in  measuring  screen 
current  of  screen  grid  tubes  and  the 
100  milliampere  range  for  measuring 
plate  current  of  rectifier  tubes.  All 
voltage  ranges  are  available  at  the 
binding  posts. 

D.C.  Milliammeter.  This  instru- 
ment has  two  ranges,  100  and  20  mil- 

liamperes.  Either  range  as  desired 
may  be  used  by  throwing  the  MA. 
toggle  switch  to  100  MA.,  or  20  MA. 
These  two  ranges  are  also  brought 
out  to  binding  posts.    Shunts  can  be 

obtained  to  increase  the  range  of  the 
milliammeter  to  2  or  10  amperes. 
The  2-ampere  range  is  for  measuring 
current  in  dynamic  speaker  field 
coils,  trickle  chargers,  etc.,  and  the 
10-ampere  range  for  measuring  larg- 

er currents  such  as  charging  range 
of   5   or   7.5   ampere   chargers,   etc. 

Dial  Switches.  Two  bi-polar 
switches  are  provided  to  connect  the 
D.C.  Volt-Milliammeter  to  the  vari- 

ous circuits  as  designated  on  the 
dials.  They  are  arranged  in  such 
manner  that  the  instrument  can  not 
be  connected  across  any  two  circuits 
at  the  same  time.  For  all  readings 
on  dial  No.  2,  dial  No.  1  must  be  set 

to  position  (switch  No.  2).  A  small- 
er switch  is  provided  marked  (4), 

(8),  (16)  and  (OFF)  for  use  in  se- 
lecting the  desired  A.C.  filament  volt- 

age ranges  for  connecting  the  A.C. 
Voltmeter  directly  across  the  filament 
terminals. 

Binding  Posts.  All  ranges  of  the 
three  instruments,  except  the  100  and 
2.5  milliampere  ranges  of  the  volt- 
milliammeter  are  brought  out  to  bind- 

ing posts  for  making  voltage  or  cur- 
rent measurements  directly  on  bat- 

teries, rectified  power  devices,  con- 
tinuity tests  or  for  any  purpose  for 

which  the  cord  and  tester  plug  is  not 
adapted. 

Tests    Possible    with    Set 

When  testing  sets  having  tubes 
operated  with  raw  A.C.  the  A.C. 
Voltmeter  may  be  left  in  circuit  dur- 

ing the  tests  for  plate  voltage,  plate 
current,  C  bias  voltage  and  tube  tests 
described  later.  This  allows  the  op- 

erator to  follow  any  changes  which 
may  occur  during  tests  due  to  varia- 

tions in  filament  voltage.  The  750  and 
150  volt  ranges  of  the  A.C.  Voltme- 

ter are  entirely  insulated  from  the 
low  ranges  and  all  other  circuits  in 
the  test  set,  therefore,  while  only  one 
range  can  be  used  at  a  time  to  ob- 

Fig.  3 — Weston   portable  set  tester  model  547 

Weston   Model  271.     Actual   size  5%" wide 

tain  correct  readings,  no  damage  can 

result  if  high  and  low  ranges  are  con- 
nected simultaneously  and  either  of 

the  high  voltage  ranges  may  remain 
in  circuit  during  any  of  the  other 
tests. 

The  low  range  binding  posts  for 
A.C.  voltages  must  not  be  used  when 
the  tester  plug  is  inserted  in  the  set 
because  of  possible  interconnections. 

The  A.C.  Voltmeter  switch  should 
be  placed  in  the  (OFF)  position  when 
testing  D.C.  type  tubes  with  the  D.C. 
Voltmeter  and  its  associated  bi-polar 
switches.  No  harm  will  result,  how- 

ever, if  the  A.C.  meter  is  left  in  cir- 
cuit while  making  D.C.  measure- 

ments, but  because  the  A.C.  Volt- 
meter takes  more  current  for  its  op- 

eration slightly  inaccurate  readings 
may  result. 
CAUTION:— The  tester  plug 

should  be  removed  from  the  set  when 
the  binding  posts  are  used  because  of 
possible  interconnections  in  the  set. 

Resistance  Measurements.  Resist- 
ance from  100  to- 100,000  ohms  may 

easily  be  measured  without  additional 
equipment,  by  setting  dial-switches  to 
"Cont.  Test"  and  connecting  the  un- 

known resistance  to  the  binding  posts 

marked  "Cont.  Test"  and  comparing 
the  deflection  of  the  center  instrument 
with  chart,  which  is  included  in  the 
Instruction  Book,  furnished  with  each 
set. 

Following  Tests   Are  Made   with   Tester 
Plug  in  Set  Socket  and  Tube  in 

Tester   Socket 

D.C.  Filament.  Voltage.  Set  dial 
No.  1  to  (A)  or  (A  rev.)  to  obtain 
an  up  scale  deflection.  See  that  A.C. 
selector  switch  is  on  the  (OFF)  posi- 

tion. Read  directly  on  the  10  volt 
D.C.  scale. 

A.C.  Filament  Voltage.  Set  A.C. 
selector  switch  to  desired  range  and 
read  directly  on  the  A.C.  Voltmeter. 

Plate  Voltage.  Set  dial  No.  1  to 
(B  750)  or  (B  250)  and  read  directly 
on  D.C.  Voltmeter. 

C.  Bias  Voltage.  Set  dial  No.  1  to 
(Neg.  C-100)  or  (Neg.  C-250)  and 
read  the  50  volt  range  directly  on  the 
50  volt  scale  of  the  D.C.  Voltmeter; 
for  100  volt  range  read  on  the  10  volt 
scale  and  multiply  by  10. 

If,  when  measuring  the  filament 
voltage  of  D.C.  operated  sets,  the  volt- 

meter indicates  up  scale  with  dial  No. 
1  at  (A-Rev.)  the  C  bias  measure- 

ment should  be  made  with  dial  No.  2 
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at  (C— 50  A  Rev.),  dial  No.  1  being 
first  set  to  (switch  No.  2),  read 
directly  on  the  50  volt  scale. 
Screen  Grid  Voltage.  Connect 

short  lead  with  clip,  between  binding 
post  marked  (Grid  Term.)  and  tip 
of  tube — connect  long  lead  with  clip 
between  binding  post  marked  (Grid 
Clip)  and  grid  clip  in  set — turn  dial 
No.  1  to  (Pos.  C— 250)  or  (Pos.  C— 
50)  then  read  direct  on  the  50  scale 
of  the  D.C.  Voltmeter,  or  for  the  250 
volt  range  read  on  the  250  volt  scale. 

Screen  Grid  Current.     Set  dial  No. 
1  to  (switch  No.  2)  and  turn  dial  No. 
2  (Screen  Current  2.5  MA.),  then 
read  current  on  250  range  of  the  cen- 

ter instrument  and  divide  by  100. 
Cathode  Voltage.  Set  dial  No.  1  to 

(switch  No.  2)— set  dial  No.  2  to  (K 
Neg. — 50)  or  (K  Pos.— 50)  which- 

ever gives  an  up  scale  deflection,  then 
read  direct  on  the  50  volt  scale  of  the 
center  instrument. 

Control  Screen  Grid  Voltage.  Con- 
nect shoi't  lead  with  clip  between 

binding  post  marked  (Grid  Term.) 
and  tip  of  tube — connect  long  lead 
with  clip  between  binding  post  marked 
(Grid  Clip)  and  grid  clip  in  set — 
turn  dial  No.  1  to  (switch  No.  2), 
then  turn  dial  No.  2  to  (Cont.  Grid — 
10)  or  (Cont.  Grid  +100).  If  the 
tube  is  being  used  as  a  screen  grid 
amplifier  the  voltmeter  will  give  an 
up  scale  deflection  on  the  (Cont.  Grid 
— 10)  setting — if  the  tube  is  being 
used  as  a  Space  Charge  amplifier,  the 
voltmeter  will  give  an  up  scale  de- 

flection on  the  (Control  Grid  +100) 
setting. 

Plate  Current.  Set  the  MA.  toggle 
switch  to  100  MA.  or  20  MA.  depend- 

ing upon  the  range  desired,  and  read 
the  plate  current  directly  on  the  D.C. 
M.A.,  which  is  connected  in  the  plate 
circuit  at  all  times. 

Grid  Current  (Other  Than  Screen 
Grid  Tubes).  If  grid  current  is 
present  in  amplifier  tubes,  it  will  be 
indicated  by  a  deflection  to  the  left  of 
zero  on  the  center  meter,  when 
switches  are  set  for  screen  grid  cur- 

rent. If  any  grid  current  is  present 
it  may  be  due  to  a  gaseous  tube, 
oscillating  or  unbalanced  circuits. 

Grid  Test.  First  note  the  reading 
on  the  D.C.  Milliammeter,  then  de- 

press push  button  (Press  for  Grid 
Test).  An  increase  in  plate  current 
will  result  because  the  C  bias  is  de- 

creased by  4.5  volts  (the  voltage  of 
the  small  contained  dry  battery).  The 
amount  of  increase  in  plate  current 
is  a  measure  of  the  condition  of  the 
tube. 

Grid   Test  for  Screen  Grid   Tubes. 

Fig.  4^Weston  Model  429.     Actual   size 
3%"    diameter 

First  measure  the  control  grid  voltage 
by  setting  dial  No.  1  to  (switch  No. 
2)  then  set  dial  No.  2  to  (Cont.  Grid 
—10).  Return  dials  to  (OFF)  posi- 

tion before  pressing  buttons  as  out- 
lined below. 

CAUTION:— If  at  this  position 
the  voltmeter  tends  to  read  back- 

wards, it  indicates  the  tube  is  being 
used  as  a  Space  Charge  Amplifier. 
In  this  event  the  push  button  (Press 
for  Grid  Test)  should  be  used  instead 
of  (Grid  Test  on  S.G.  Tubes),  if  the 
voltmeter  gives  an  up  scale  deflection, 
the  push  button  (Grid  test  on  S.G. 
Tubes)  should  be  used.  An  increase 
in  plate  current  will  result,  due  to  the 
change  in  bias  voltage  from  normal 
to  zero  bias.  Always  determine 
which  way  the  tube  is  being  used  be- 

fore making  the  grid  test.  As  stated 
previously,  if  the  tube  is  being  used 
as  a  screen  grid  amplifier,  the  volt- 

meter will  give  an  up  scale  deflection 
when  dial  No.  2  is  set  at  (Cont.  Grid 
— 10),  and  if  it  is  being  used  as  a 
Space  Charge  Amplifier,  the  volt- 

meter will  read  in  the  proper  direc- 
tion when  the  dial  is  set  at  (Cont. 

Grid  +100). 

Testing  Rectifier  Tubes.  All  recti- 
fier tubes  of  filament  type  may  be 

tested.  Set  dial  No.  1  to  (switch  No. 
2)  and  turn  dial  No.  2  to  (Rect.  Tube 
+  100  MA.),  also  set  milliammeter 
toggle  switch  to  (100  MA.),  then  in- 

sert tester  plug  in  rectifier  socket  and 
place  tube  in  test  set.  If  the  tube  is 

the  '81  type  (half  wave)  the  milli- 
ammeter will  indicate  the  total  plate 

current, —  if  the  tube  is  a  (full  wave) 

rectifier  such  as  the  '80  type,  the 
milliammeter  will  indicate  the  plate 
current  in  one  plate  and  the  center  in- 

strument will  indicate  the  current  in 

the  other  plate.     This  gives  the  cur- 

rent in  both  plates  simultaneously 
and  should  be  added  to  get  total  cur- 

rent. Both  instruments  should  read 
the  same.  If  they  do  not,  it  is  an 
indication  that  the  emission  of  one 
filament  is  lower  than  the  other. 
CAUTION :— Do  not  insert  tester 

plug  in  rectifier  socket  until  the  dial 
switches  are  at  the  proper  positions. 
DO  NOT  PRESS  EITHER  PUSH 
BUTTON.  Filament  voltage  may  be 
measured  in  the  same  manner  as  for 
any   other  type  of  tube. 
Testing  Batteries,  Eliminators, 

Power  Packs,  Etc.  First  make  sure 
that  the  tester  plug  is  not  in  any 
socket  of  the  set.  Set  dial  No.  1  to 
(Switch  No.  2)  and  set  dial  No.  2  to 
(Vm.  B.P.).  The  two  flexible  leads 
with  test  prods  should  then  be  con- 

nected to  the  D.C.  Voltmeter  binding 
posts  (black  to  minus  and  red  to 
range  desired).  The  instrument  can 
now  be  used  as  a  multi-range  volt- 

meter to  measure  the  voltage  in  any 
circuit  or  any  of  its  parts.  The  test 
leads  may  also  be  connected  to  the 
A.C.  Binding  Posts  and  the  line  volt- 

age, high  and  low  voltage  of  power 
transformers,  etc.,  can  be  measured. 

Continuity  Tests.  Set  dial  No.  1  to 
(Switch  No.  2)— set  dial  No.  2 
to  (Cont.  Test)  and  attach  the  two 
test  leads  to  the  two  binding  posts 
marked  (Cont.  Test).  (The  voltage 
of  the  contained  battery  may  now  be 

checked  by  touching  the  two  leads  to- 
gether— the  voltmeter  should  read  4.5 

volts  which  is  read  on  the  50  volt 
scale  divided  by  10).  The  two  leads 
are  then  connected  to  the  part  of 

apparatus  in  which  continuity  of  cir- 
cuit is  to  be  checked.  Note  the  indi- 

cation on  the  D.C.  Voltmeter  using 
the  10  volt  scale,  the  reading  can  be 

compared  with  the  chart  in  the  In- 
struction Book  which  shows  the  re- 

sistance of  circuit  directly.  If  the 
resistance  of  the  circuit  is  below  5,000 
ohms  the  toggle  switch  (High  Res. 
— Low  Res.)  should  be  thrown  to 
(Low  Res.)  and  for  the  resistance 
higher  than  5,000  ohms,  toggle  switch 
should  be  thrown  to  (High  Res.). 
When  set  to  (High  Res.)  position,  the 
voltmeter  has  a  resistance  of  1,000 
ohms  per  volt  and  on  the  (Low  Res.) 

position,  the  voltmeter  has  a  resist- 
ance of  100  ohms  per  volt. 

CAUTION:— When  making  con- 
tinuity tests  be  sure  that  all  power  is 

disconnected  from  apparatus  under 
test. 

Table  A  appended  shows  a  sample 
set  of  readings  obtained  from  an 
audio  frequency  amplifier  as  used  for 
sound  pictures. 

Type 
Tube 

'27 
'27 
'45 
'45 
'80 

Position 
Of  Tube 

1st  Audio 
2nd  Audio 

P.P.      " 
P.P.      " Rect. 

"A" 
Volts 
2.3 
2.3 
2.48 
2.48 
5 

"B" Volts 
50 

125 
183 
183 

Volts 

2 
5 

38 
38 

Line  Voltage— 115  Volts. Table  A 

Normal MA. 

2 
5.4 

32 
33 
37 

Grid 
Test 
2.5 
6.5 

37 
37 

Cathode 
Volts 

+3 

+8.5 
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Chait  Nerve  Reaction  by  Means 
of  Electricity 

REMARKABLE  experiments  on 
the  nerve  of  hearing,  indicating 

that  this  nerve  operates  in  a  way 
quite  different  from  the  nerve  of  the 
eye  and  presumably  of  other  nerves 
in  the  body,  have  been  reported  to 
the  National  Academy  of  Sciences,  in 
Washington,  by  Mr.  Ernest  Glen 
Wever  and  Mr.  Charles  W.  Bray,  of 
the  Department  of  Psychology  of 
Princeton  University. 

Operating  surgically  on  anesthe- 
tized cats,  these  experimenters  con- 
nected the  nerve  of  the  ear  electrically 

to  an  amplifier  like  those  used  in  radio. 
Electric  impulses  coming  over  this 
nerve,  instead  of  reaching  the  ani- 

mal's brain,  then  were  sidetracked 
into  the  amplifier,  magnified  millions 
of  times  and  could  be  recorded  on 

electric  meters  or  fed  into  loudspeak- 
ers so  that  sounds  corresponding  to 

these  nerve  impulses  were  heard  by 
the  human  observers. 

Previous  similar  experiments  on 
eye  nerves  and  other  nerves,  chiefly 
by  the  late  Dr.  E.  D.  Adrian  in  Eng- 

land, had  disclosed  electric  nerve  im- 
pulses differing  greatly  in  character 

from  the  impulses  of  light  or  other 
impulses  received.  Contrary  to  this, 
Mr.  Wever  and  Mr.  Bray  find  that  the 
electric  impulses  in  the  ear  nerve  are 
precisely  like  the  sounds  entering  the 
ear. 

World's  First  All-Radio  Train 
Novel  Experiment 

The  most  extensive  experiment 
ever  made  in  the  use  of  radio  on  rail- 

way trains  is  being  carried  out  this 

month  aboard  the  "Red  Special,"  a 
train  of  all-Pullman,  all-compartment 
cars  on  which  nearly  200  delegates 
and  guests  to  the  annual  convention 
of  the  National  Electric  Light  Asso- 

ciation in  San  Francisco  are  making 
a  33-day  trip  around  the  continent. 
When  this  special  train  left  New 

York  City  on  May  31,  100  radio  loud- 
speakers were  at  work,  one  installed 

in  each  compartment  and  drawing 
room  on  the  train  and  one  or  more  in 

each  room  of  the  club  cars,  observa- 
tion cars  and  other  public  parts  of 

the  train.  New  radio  devices  worked 

out  by  engineers  of  the  R.  C.  A.- 
Victor Company  will  keep  the  loud- 

ness and  quality  of  the  reception  con- 
stant no  matter  how  many  individual 

loudspeakers  are  in  use  and  how 
many  are  turned  off.  A  special 
antenna  on  the  roof  of  the  baggage 
car  will  receive  programs  from  every 
part  of  the  United  States,  it  is  ex- 

pected, no  matter  where  the  train  may 
be. 

The  extent  to  which  passengers  on 

the  trip  use  the  loudspeakers  in  their 
staterooms,  and  especially  whether 
this  average  use  increases  or  de- 

creases as  the  trip  goes  on,  will  con- 
stitute, it  is  expected,  an  interesting 

psychological  experiment  on  the  value 
of  such  entertainment  on  long  railway 
journeys. 

Hopes  That  Deaf  People  May 
Hear  by  Electricity 

A  possibility  of  helping  some  kinds 
of  deaf  people  to  hear  electrically,  by 
feeding  suitable  electric  currents  di- 

rectly into  the  nervous  machinery  of 
the  ear  without  using  the  ordinary 
hearing  mechanism  at  all,  are  being 
urged  in  Austria  by  Professor 
Stephan  Jellinek  and  Dr.  T.  Scheiber, 
of  the  University  of  Vienna.  In  the 
ordinary  process  of  hearing  the  sound 
waves  that  enter  the  outer  ear  are 
transmitted  through  the  ear  drum, 
the  chain  of  small  bones  in  the  middle 
ear  and  thence  to  a  liquid  inside  the 
inner  ear,  in  which  liquid  is  coiled  a 
nervous  membrane  containing  thous- 

ands of  separate  nerve  endings.  The 
vibration  of  this  membrance  by  the 
sound  waves  is  believed  to  be  the 
cause  of  the  nerve  sensations  recog- 

nized as  heard  sounds. 

Employ  Electrical  Means 
Since  nerve  action  of  all  kind  is 

electrical  and  since  modern  vacuum 
tube  apparatus  can  produce  electric 
currents  corresponding  exactly  to  the 
vibrations  of  sound  waves,  it  ought  to 
be  possible,  Professor  Jellinek  and 
Dr.  Scheiber  argue,  to  pass  suitable 
electric  currents  into  the  human  ear 
and  thus  to  set  up  in  the  nerve  of 
hearing  impulses  just  like  those  which 
are  produced  when  hearing  takes 
place  in  the  usual  way. 

Preliminary  experiments  are  re- 
ported to  have  been  successful  and 

are  being  continued.  The  method  is 
not  expected  to  be  useful  in  the  kinds 
of  deafness  due  to  deterioration  of  the 
nerve  of  hearing  but  may  help,  the 
Vienna  experts  hope,  in  other  kinds 
of  deafness  in  which  the  nerve  itself 
is  not  damaged. 

Theorize  on  Harnessing  Power 
of  Solar  Planets 

Sir  Arthur  S.  Eddington,  British 
astronomer,  has  unfolded  another 
dream  before  the  world  power  con- 

ference at  Berlin.  This  referred  to 
the  possibility  of  utilizing  unmeasur- 
able  power  of  planets,  or  stars  and 
other  elements  to  man's  uses. 

"We  look  into  the  sky  and  our  tele- 
scope shows  1,000,000,000  stars,"  he 

says,  "each  of  which  is  a  celestial 
furnace  apparently  defying  the  law 
which  limits  our  terrestial  undertak- 

ings. In  other  words,  it  defies  the 
law  that  if  you  do  not  replenish  your 

furnace  it  will  die  out." 
However,  the  bodies  of  space  do 

not  seem  to  die  out.  He  said  the  sun, 
for  example,  had  enough  energy  to 
last  another   15,000,000,000  years. 

Eddington  explained  he  believed 
vast  stores  of  untapped  celestial 

power  existed,  and  asserted  their  ex- 
istence was  proved  in  the  form  of 

rays  far  more  powerful  than  the  or- 
dinary X-rays.  These,  he  said,  were 

the  X-rays,  which  were  constantly  in- 
terfering with  the  experiments  of 

physicists. 

N.  Y.  Biggest  'Phone  User 
The  New  York  City  Metropolitan 

area  contains  a  population  of  approxi- 
mately 10,000,000  people.  Out  of  this 

area  each  day  an  average  of  35,000 
long  distance  telephone  calls  are  sent 
to  all  parts  of  the  United  States, 
Canada,  Cuba,  Mexico  and  fourteen 
European  countries.  In  1927  the 
average  number  of  calls  daily  was 
25,000.  During  the  summer  of  1928, 
the  average  number  of  daily  calls 
reached  38,000  for  a  considerable 
period  of  time.  It  is  estimated  that 
by  1930  the  average  number  of  long 
distance  calls  will  be  in  the  vicinity 
of  50,000  a  day. 

Test  Proves  Astrologers  to  Be 
90  Per  Cent  Wrong 

How  little  six  separate  astrologers 
agreed  in  reading  the  character  and 
predicting  the  future  of  the  same  in- 

dividual who  sent  his  birth  date  to  all 
six  of  them  independently  is  reported 
by  Dr.  Walter  Franklin  Prince,  re- 

search officer  of  the  Boston  Society 
for  Psychic  Research  in  a  recent  bul- 

letin of  that  organization.  A  gentle- 
man of  Dr.  Prince's  acquaintance 

agreed,  the  latter  reports,  to  write  to 
the  six  astrologers,  whose  names  and 
addresses  were  obtained  from  adver- 

tisements, sending  the  necessary  fees, 
giving  the  year,  day  and  minute  of 
birth  and  asking  certain  questions 
about  business  and  other  matters. 

All  six  astrologers  replied  but  the 
difference  in  their  readings,  Dr. 
Prince  reports,  was  ridiculously  wide. 
There  even  were  disagreements  about 

the  astrologic  "sign"  under  which  the 
inquirer  was  born  although  identical 
birth  data  were  supplied  to  all.  State- 

ments about  health  and  disease  were 
totally  different.  Business  advice  and 
predictions  were  similarly  unlike. 

Although  the  inquirer  was  married 
he  included  in  his  inquiry,  at  Dr. 

Prince's  suggestion,  the  query  "Shall 
I  marry  this  year?"  The  resulting  ad- 

vice   from    the    astrologers    was    as 
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variable  as  usual,  not  one  of  them 
having  been  informed  by  his  stars  of 
the  important  fact  that  the  inquirer 
was  married  already  and  ought  not  to 
be  contemplating  bigamy.  In  specifi- 

cation of  elements  of  character,  the 

report  summarizes,  the  astrologers' 
statements  were  about  half  right  and 
half  wrong.  In  social,  matrimonial 
and  business  matters  the  astrologers 
guessed  90  per  cent  wrong. 

Compete  With  Nature  in  Manu- 
facture of  Pearls 

Man,  with  the  aid  of  gas,  has  en- 
tered into  competition  with  nature 

in  the  production  of  pearls  and  ac- 
tually seems  to  have  the  advantage. 

A  company  in  Brooklyn  not  only 

makes  perfect  imitations  of  genuine 

pearls,  but  goes  further  and  turns  out 

tints  that  nature  has  never  known — 
to  suit  any  costume  or  fancy.  The 

pearls  are  comparable  in  beauty,  orna- 
mental value  and  appearance  to  those 

from  the  laboratories  of  the  sea.  In 

fact,  the  firm  places  strings  of  the 

genuine  in  exhibits  of  its  own  product 
and  challenges  anyone  to  select  them 
by  ordinary  inspection. 

The  manufacturers  have  borrowed 
from  nature  to  compete  with  her. 
When  the  beads  have  been  shaped 
from  special  opalescent  glass  they 

are  dipped  in  a  lacquer  of  "pearl  es- 
sence" made  from  iridescent  fish 

scales.  Several  dippings,  each  of  a 

slightly  different  tint,  and  the  manu- 
factured pearls  gleam  with  the  colors 

of  the   natural  gems  they  represent. 
Uniform  heat  is  a  vital  factor  in 

this  delicate  work,  and  the  plant 

operators  have  found  that  gas  fur- 
naces vary  scarcely  a  degree  in 

temperature  in  a  day. 

To  Sleep  "Like  a  Log"  Proven 
to  Be  a  Myth 

To  sleep  "like  a  log"  is  an  ideal  of 
literature,  not  of  nature.  At  the 
Mellon  Institute  in  Pittsburgh  Dr.  H. 
M.  Johnson  and  his  associates  have 
been  studying  the  movements  and 
postures  of  normal  sleeping  individ- 

uals by  a  special  motion  picture  cam- 
era which  photographs  the  sleeper 

every  time  that  he  stirs.  In  a  recent 

report  to  the  American  Medical  Asso- 
ciation, Dr.  Johnson,  Dr.  T.  H.  Swan 

and  Mr.  G.  E.  Weigand  describe  one 
normal  individual  thus  found  to  twist 
and  turn  every  few  minutes  all  night 
long,  assuming  one  after  the  other  no 
less  than  33  widely  different  postures. 

Contorted    Sleeping   Positions 

Thousands  of  other  tests,  the  in- 
vestigators report,  have  shown  this 

almost  continual  twisting  and  turning 
during  sleep  to  be  the  rule  rather 
than  the  exception.  Only  persons  who 
have  been  heavily  drugged  lie  per- 

fectly quiet  when  soundly  asleep. 
What  is  still  more  remarkable,  the 
majority  of  the  postures  assumed  in 
bed  by  a  normal  sleeper  are  shown  by 

the  tell-tale  camera  to  be  contorted 
postures,  with  the  body  bent  or  con- 

tracted and  the  spinal  column  bowed 
and  twisted,  as  different  as  possible 
from  the  usual  medical  advice  to  lie 
straight  and  relax  perfectly. 

Apparently,  the  Pittsburgh  investi- 
gators report,  "the  most  restful 

night's  sleep  is  characterized  by  the 
use  of  a  considerable  variety  of  bodily 
positions,  all  of  which  are  contorted; 
none  of  which  indicate  anything  like 

'complete  relaxation'  of  all  parts  of 
the  skeletal  muscular  system,  such  as 
one  may  observe  in  a  fainting  person ; 
but  each  of  which  appears  to  be  well 
adapted  to  the  relief  of  irritation  that 
was  set  up  in  the  posture  last  taken, 

as  well  as  in  the  day's  activities." 

A  New   Control  Element  In 
Vacuum  Tube 

A  ROTATING  grid  or  control  ele- ment, which  provides  the  vacu- 
um tube  with  the  additional 

factor  of  time,  has  been  introduced. 
The  control  element  in  the  new  tube 
is  rotated  by  means  of  electrons 
striking  the  vanes  of  the  rotor.  The 
source  of  the  electrons  is  the  27-type 
cathode.  The  rotating  element,  in  the 
form  of  a  cylinder  with  slits  and 
angular  vanes  surrounds  the  cathode, 
and  in  turn  is  surrounded  by  the 
plate.  It  has  been  found  that  the 
speed  can  be  varied  by  changing  the 
grid  voltage  and  increasing  the 
cathode  temperature. 

From  tests  it  appears  that  by  re- 
designing the  electron  motor  tube  it 

can  be  made  into  a  synchronous  elec- 
tron motor,  designed  to  run  at  vari- 
ous speeds.  The  general  scheme  of 

such  an  application  is  to  separate  the 
plate  into  sections,  and  arrange  the 
vanes  so  as  to  correspond  to  the  sec- 

tions of  the  plate. 
Hence  if  an  alternating  current  is 

supplied  between  filament  and  plate, 

the  rotor  will  be  held  in  synchronism 
when  the  speed  is  such  that  each  vane 
moves  one  section  in  one  cycle.  It  is 
also  possible  to  drive  the  rotor  by  a 
synchronous  motor  similar  to  that 

employed  in  electric  clocks.  By  di- 
viding the  vanes  and  providing 

separate  plates  for  the  top  and  bottom 
vanes,  an  alternating  current  can  be 
generated,  or  one  frequency  changed 
to  another. 

Various  commutating  and  switch- 
ing actions  can  be  accomplished  with- 
out sparking  and  variable  contact  re- 

sistance. The  shape  of  the  AC  wave 
can  be  controlled.  The  electron 
motor  can  be  applied  to  drive  a  small 
clock  or  meter  mechanism,  all  of 
which  may  be  placed  in  the  bulb.  In 
television  it  is  possible  to  place  all  the 
mechanism  inside  a  small  glass  bulb. 

Continue  Spoor  Experiments 
Radio  Pictures  will  continue  experi- 

ments begun  last  year  with  the  Spoor- 
Berggren  wide  film  process. 
The  experiments  are  being  con- 

ducted to  substantiate  the  opinion 
that  the  great  future  for  wide  film  is 
in  the  shooting  of  outdoor  spectacles. 
Previous  experiments  conducted  with 

the  Spoor-Berggren  system  were  con- 
fined to  indoor  sets.  Now  Radio  Pic- 
tures has  Spoor  and  Berggren,  in  con- 

junction with  Karl  Struss,  cinema- 

tographer,  who  is  photographing  "The 
Record  Run,"  on  location  in  Montana 
and  other  points  in  the  Northwest 
where  the  wide  film  process  will  re- 

ceive its  severest  tests  on  the  scenic 
marvels  of  that  great  country. 

Indoor  "Shots"  Until  Now 
Exhibited  last  year  in  New  York, 

the  Spoor-Berggren  Radio  wide  film 
process  aroused  praise  for  the  depth 
illusion  it  conveyed.  The  films  then 
shown  were  all  indoor-photographed, 
with  the  exception  of  a  series  of  views 

of  Niagara  Falls. 
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One  of  the  projectionist  sessions  at  the  RCA  Photophone  school 
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Revolving  Lens  Wheel 
Projector 

(Continued  from  page  16) 

the  old  Kinemacolor  process,  it  must 
be  understood  that  the  conditions, 
with  a  continuous  projector  producing 
a  dissolving  action  involving  three 
film  frames  at  all  times,  are  entirely 
different  from  the  old  Kinemacolor 
conditions,  and,  therefore,  vastly 
different  results  are  to  be  expected. 
The  question  of  excessive  color 

fringe  due  to  motion  has  been  sug- 
gested as  a  possible  serious  fault,  but 

an  analysis  of  the  intensity  of  illumi- 
nation would  indicate  that  color  fring- 

ing may  not  be  a  serious  factor. 
When  it  is  remembered  that  no 
shutter  is  used  in  the  projector  it  is 
evident  that  the  maximum  light  in- 

tensity on  the  screen  is  probably  only 
slightly  in  excess  of  fifty  per  cent  of 
that  required  with  an  intermittent 
projector.  Moreover,  since  the  screen 
illumination  is  being  supplied  from 
three  frames  simultaneously,  it  is  ap- 

parent that  each  frame  is  supplying 
only  its  proportion  of  the  total  illumi- 

nation; hence,  it  would  appear  that 
the  color  fringe,  especially  on  subjects 
not  composed  entirely  of  one  of  the 
primary  colors,  would  not  be  of  suf- 

ficient intensity  to  be  objectionable. 
This  system  of  natural  color  projec- 

tion has  real  possibilities,  especially 
in  connection  with  sound-on-film  sub- 

jects, and  we  expect  shortly  to  be  able 
to  demonstrate  its  superiority. 

Adaptable  for  All  Film  Sizes 

Continuous  projection  will  be  espe- 
cially helpful  in  connection  with  the 

presentation  of  sound-on-film  sub- 
jects. This  is  apparent  when  one  re- 

calls that  the  film  strip  must  move 
across  the  aperture  plate  at  a  uniform 
linear  velocity  to  satisfy  the  require- 

ments for  steadiness  in  the  projected 
image.  Since  this  is  true,  there  is  no 
necessity  for  a  sound  pick-up  attach- 

ment to  be  used  with  the  projector 
mechanism.  The  sound  pick-up  can 
be  built  into  the  aperture  unit  of  our 
projector  in  such  a  manner  as  to  add 
no  complications  to  the  present  ex- 

tremely simple  threading  arrange- 
ment. No  extra  sprockets  or  idlers  are 

required.  Moreover,  the  film-feeding 
mechanism  may  be  designed  so  that  it 
will  successfully  handle  a  film  strip 
having  standard  perforations  along 
one  edge  only,  thus  providing  room  on 
a  35  mm.  width  strip  for  the  standard 
silent  film  frame  and  a  sound  track  at 
least  fifty  per  cent  wider  than  is  now 
used  on  35  mm.  film.  Thus,  an  oppor- 

tunity is  offered  to  restore  the  old 
silent  picture  proportions  and  provide 
an  improved  sound  track  without  de- 

parting from  the  standard  35  mm. 
width. 
The  usefulness  of  the  revolving 

lens  wheel  projector  is  not  confined  to 
any  particular  size  film  frame.  A 
design  may  be  worked  out  for  double- 
width    film    or   for   16   mm.    film    and 

W 

How  can  we  get  color 

at  low  cost?" 

•  •  •  A  HE  answer  is  easy.  Eastman 

Sonochrome  Tinted  Positive  Films, 

available  in  a  number  of  delicate 

tints,  lend  color  and  atmosphere  to 

every  scene.  They  are  especially  de- 

signed to  give  faithful  rendition  of 

sound.  And  they  cost  no  more  than 

ordinary    black-and-white  positive. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

J.  E.  Brulatour,  Inc.,  Distributors 
New  York  Chicago  Hollywood 

  PREVENT  STOPS   

GRIFFIN  FILM  CEMENT  JST^JtS 
Specially  Suited  for  Sound  Prints 

Manufactured   by 

F.  B.  GRIFFIN,     -     -      -     Oshkosh,  Wis. 
FREE  SAMPLE  and  PRICES  on  request 

such  designs  will  possess  all  the  ad- 
vantages enumerated  herein.  As  a 

matter  of  fact  the  system  is  especially 
suitable  for  double-width  film  because 
it  simplifies  the  optical  problems  and, 
due  to  its  two-to-one  advantage  in 
light-transmitting     efficiency,      elimi- 

nates the  difficulties  experienced  in 
getting  sufficient  illumination  for 
wide  film  presentations  by  the  inter- 

mittent system. 
The  story  of  the  usefulness  of  the 

revolving  lens  wheel  is  not  complete 
without  a  reference  to  its  application 
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2-Bcaring    30/50    to    100/150    Ampere   Actodector 

MULTIPLE  ARC 
OPERATION 
The  ability  to  maintain  uniform  intensity 
of  illumination — even  during  changeovers 
in  multiple-arc  operation — is  only  one  of 
the  many  desirable  features  of  Roth  Acto- 
dectors.  They  are  particularly  suitable  for 
use  with  sound  equipment  because  of  their 
quiet  operation,  which  results  from  excep- 

tional commutation,  liberal  proportions  and 
dynamic  balance  ....  Widely  used  by  the 
large  circuits  because  of  their  demonstrated 
ability  to  meet  the  particular  power 
requirements  in  the  projection  booth  .... 
We  solicit  an  opportunity  to  discuss  your 
problems  with  you. 

ROTH  BROTHERS  AND  COMPANY 
Division    of   Century    Electric    Company 

1400  W.  Adams  St.        »   »   »        Chicago,  III. 

"THEY     KEEP     A-RUNNING 
// 

"BEST" 
Magazine  Light 

Price  $3.60  at  your  dealers 

attaches  to  side  of  magazine 

illuminating  the  inside  show- 
ing the  exact  amount  of  film 

on  reel  from  either  side  with- 
out opening  door. 

BEST  DEVICES  CO. 
200  FILM  BLDG.,  CLEVELAND,  O. 

Revolving    Liens    Wheel 

Projector 
(Continued  from  preceding  page) 

to  photography.  As  stated  in  the  in- 
troduction, the  true  appearance  of 

motion  cannot  be  reproduced  from  a 
film  depicting  only  fragments  of  the 
original  movements.  Hence,  it  is 
logical  to  believe  that  action,  as  re- 

corded by  a  continuous  camera  hav- 
ing no  shutter  effect,  may  be  repro- 

duced in  the  most  realistic  manner  by 
a  continuous  projector  using  prints 
from  a  negative  exposed  in  such  a 
camera.  We  are  now  investigating 
these  possibilities. 
Discussion: 

Mr.  Palmer:  I  would  like  to  in- 
quire regarding  the  stability  of  the 

lens  setting  under  operating  condi- 
tions, that  is  when  it  is  subjected  to 

temperature  variation,  vibration,  and 
varying  wear. 

Mr.  Holman:  With  regard  to  the 
stability  of  the  system  as  affected  by 
wear  and  shock,  I  can  say  that  this 
set  of  lenses  was  set  originally  in 
April,  1927,  and  has  not  been  shifted 
since.  I  have  taken  the  projector  to 
New  York  on  two  occasions  in  the 
back  of  my  old  Buick  and  brought  it 
here  in  the  same  manner.  When  I 
tried  it  out  this  morning  it  worked  as 
well  as  it  did  in  Boston  a  few  days 
ago.  Temperature  is  not  a  factor 
because  a  lot  of  glass  is  exposed  to 
the  beam  and  therefore  the  lens 
wheels  do  not  heat  up  much.  This 
mechanism  was  built  in  1926  and 

nothing  has  been  done  to  the  bear- 
ings since  the  machine  was  completed. 

The  wear  to  date  is  equivalent  to 
nine  months'  steady  service  in  the 
theatre. 

Mr.  Edwards:  I  should  like  to  ask 
what  speed  the  projector  operated  at 
in  this  demonstration. 

Mr.  Holman:  The  projection  was 
at  the  rate  of  about  80  feet  a  minute. 

Mr.  Dubray:  What  provision  is 
made  for   shrinkage   accommodation? 

Mr.  Holman:  Film  shrinkage  is  a 

problem  in  the  design  of  any  con- 
tinuous projector,  with  which  I  have 

dealt  at  length  in  the  paper.  Previ- 
ous systems  have  had  a  real  tussle 

with  this  problem.  In  mirror  and 
prism  systems  it  is  difficult  to  deal 
with,  but  in  the  revolving  lens  wheel 
system  the  solution  is  simple.  The 
lens  wheels  are  not  adjustable  along 
the  optical  axis  of  the  machine.  The 
front  element  is  adjustable  axially, 
as  is  also  the  aperture  unit.  These 
parts  are  slidably  supported  on  pins 
and  the  two  are  moved  to  compensate 
for  film  shrinkage.  It  is  a  very  simple 
matter  to  design  lever  arms  having 

the  proper  ratio  to  allow  for  compen- 
sation for  film  shrinkage.  The  set-up 

here  does  not  differ  much  from  what  I 
have  had  in  Boston.  The  throw  is 
somewhat  longer  and  the  pitch  angle 
is  greater,  but,  as  regards  shrinkage 
adjustment,  there  is  no  difficulty;  it 
merely  means  taking  hold  of,  and 
turning  a  hand  adjusting  wheel.  The 

operator  really  doesn't  realize  what  is 
happening  when  adjusting  for  shrink- 

age; he  is  changing  the  position  of 
the  front  element  and  the  projector 

aperture  plate  with  respect  to  the  lens 
wheels.  This  changes  the  back  focus 
because  the  aperture  unit  moves  away 
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from  or  toward  the  revolving  lens 
wheels;  however,  the  corresponding 
movement  of  the  front  objective  with 
respect  to  the  revolving  lens  wheels 
also  varies  the  equivalent  focal  length 
of  the  system  simultaneously. 

Mr.  Shapiro:  Has  Mr.  Holman 
any  figures  as  to  the  light  efficiency 
of  his  projector  as  compared  with  the 
intermittent  type  with  the  same 
source  of  light? 

Mr.  Holman:  I  am  sorry  to  say  I 
have  never  measured  the  light  in- 

tensity on  the  screen.  We  ran  com- 
parison tests  a  month  or  so  ago  with 

a  Simplex  equipped  with  the  Ross 
lens,  and  the  conclusion  was  reached 
that  there  was  no  difference  in  screen 
illumination  with  the  two  machines 
under  the  same  conditions;  i.  e.,  equal 
arc  amperage,  lens  opening,  etc. 
These  tests  were  made  using  a  mask 
such  as  I  have  here  today.  It  is  pos- 

sible, however,  to  put  on  the  screen 
the  light  now  lost  on  the  two  fiber 
sheets  forming  the  mask,  by  using  an 
optical  economizer,  and  under  these 
conditions  the  light  transmitting 
power  of  the  system  is  about  double 
that  of  the  ordinary  intermittent 
machine. 

Mr.  Robin:  Is  the  relative  speed 
of  the  wheels  half  the  angular 
velocity  the  film?  What  means 
besides  the  brake  has  been  provided 
for  wear  or  backlash  in  order  that  the 
two  optical  elements  will  register  in 
optical  centers  at  the  same  moment 
on  the  optical  axis? 
Mr  Holman:  There  is  no  definite 

prescribed  relation  except  that  one 
lens  sector  crosses  the  optical  axis  in 
the  time  required  for  one  film  frame 
to  cross  the  axis.  The  relative  velocity 
in  this  machine  can  be  figured  out. 
The  optical  diameter  on  which  the 
lens  sector  centers  are  set  is  12  inches, 
and  there  are  16  lenses  on  the  wheel, 
so  you  can  figure  out  the  ratio  of 
movement  of  film  and  lenses.  There 
is  an  opinion  abroad  that  the  ratio 
must  be  one  to  one — that  the  lens  sec- 

tor must  be  the  same  height  as  the 
film  frame,  but  this  is  incorrect.  In 
regard  to  wear,  it  is  to  be  noted  that 
normal  wear  in  gears  and  bearings  is 
not  a  serious  factor  unless  it  is  uneven 
or  excessive  in  amount,  because  all 
parts  are  operating  under  a  uniform 
and  constant  load.  The  sprocket  over- 

comes a  uniform  film  drag  and  the 
lens  wheels  operate  against  a  uniform 
brake  load. 

Mr.  Finn:  I  should  like  to  know 
whether  any  provision  is  made  for 
precise  adjustment  in  film  splicing. 

Mr.  Holman:  There  is  no  precise 
adjustment  required  in  making  film 
splices.  The  sprocket  actuating  the 
film  across  the  aperture  plate  is  a 
standard  intermittent  sprocket  and 
it  is  positioned  21A  inches  below  the 
optical  axis.  If  the  splice  is  good 
enough  to  run  over  the  sprocket,  there 
will  be  no  appreciable  jump  in  the 
picture. 

Mr.  Golden:  Is  there  any  ad- 
ditional time  required  for  re-thread- 

ing in  the  case  of  breakage? 
Mr.  Holman:  Threading  is  about 

the  same  as  in  other  machines,  but 
the  mechanism  is  open  and  large  and 
there  is  no  main  shaft  in  the  way, 
so  that  there  is  plenty  of  room.  There 
is  the  usual  top  sprocket  feeding  the 
top  loop,  an  aperture  unit  sprocket, 
and  the  bottom  or  hold-back  sprocket. 

It's  Performance  That  Counts! 

STRONG 
HIGH  AND  LOW 

INTENSITY   AUTOMATIC 
REFLECTOR    ARC     LAMPS 

fiU  every  requirement  of  talking 
pictures  as  they  MUST  be 
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FOR    SALE   BY   TRUSTWORTHY 

INDEPENDENT      SUPPLY 
DEALERS    EVERYWHERE 

THE  STRONG  ELECTRIC  CORP. 
2501  Lagrange  St.  TOLEDO,  OHIO 
Export  Office:  44  Whitehall  St.,  New  York,  N.  Y. 

F.  S.  C. 
OPTICAL 
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PLATES 

To  Enclose  All  P.ortholes 

S.  O.  G. 
OPTICAL 

HEAT-RESISTING 
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For  Projection  Machines 

FISH-SCHURMAN  CORPORATION 
45  West  45th  St. 
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6364  Santa  Monica  Blvd. 
HOLLYWOOD,     CAL. 
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Recording  Technic  for  Sound  Pictures 
(Continued  from  page  27) 

ing  will  realize  the  discomfort  of 
complying  with  this  rule,  because  of 
the  natural  tendency  to  twist  the 
dials.  Someone  has  facetiously  nick- 

named this  tendency  "mixer's  itch." 
Probably  the  best  way  to  overcome  it 
is  to  continue  to  twist  the  dials,  but 
limit  the  amount  of  twisting  to  about 
3  db.  Since  3  db  is  scarcely  notice- 

able to  the  ear,  it  does  no  damage  to 
the  overall  artistic  result  and  is  there- 

fore permissible.  After  the  mixer  has 
become  accustomed  to  limiting  the 
twisting  to  3  db,  he  can  then  remem- 

ber that  since  3  db.  is  hardly  notice- 
able to  the  ear,  this  amount  of  mixing 

not  only  does  no  harm,  but  also  does 
no  good  and  therefore  is  unnecessary. 

Different  Voice  Levels 

In  view  of  the  fact  that  most  of  the 
recording  does  not  require  mixer 
manipulation,  it  seems  unfortunate 
that  it  is  necessary  to  appear  to  lay 
any  stress  on  the  exceptions  by  enum- 

erating a  few.  However,  it  is  neces- 
sary from  certain  practical  considera- 

tions to  occasionally  control  the  vol- 
ume during  recording.  An  instance  of 

this  is  as  follows:  when  two  actors, 
playing  opposite  one  another,  have 
very  different  voice  intensities,  it  is 
legitimate  to  have  one  volume  setting 
for  the  weaker  voiced  speaker  and  an- 

other for  the  louder  voiced  speaker. 
This  technic  should  only  be  used  when 

the  speakers'  voices  differ  sufficiently, 
so  that  they  would  be  unsuitable  from 
the  standpoint  of  the  legitimate  stage. 

A  second  example  would  be  the  case 
of  very  soft  dialogue  of  long  duration 
occurring  within  a  scene.  It  is  then 
advisable  to  raise  the  level  of  this 

slightly,  to  avoid  the  danger  of  it  be- 
ing interfered  with  by  surface  noise 

after  the  prints  become  old.  Other 
similar  situations  would  naturally  be 
handled  in  a  similar  manner.  This 
rule  might  be  restated  as:  Never 
touch  the  mixer  dials  during  a  take 
unless  there  is  an  important  artistic 
reason  for  the  resulting  unnatural- 
ness. 

Scoring   Procedure 

The  final  matter  is  scoring.  Scor- 
ing is  normally  divided  into  two  parts, 

pre-scoring  and  post-scoring.  Pre- 
scoring  refers  to  the  condition  where 
the  sound  record  is  made  first,  and 
the  scene  photographed  synchronously 
with  the  playing  of  this  record.  The 
acoustics  of  pre-scoring  should  be  de- 

signed to  fit  the  acoustics  that  would 
be  expected  in  the  scene  which  is  to 
be  depicted  with  the  sound  record,  and 
therefore  each  case  is  a  problem  of  its 
own.    However,  the  principles  govern- 

ing the  acoustics  for  this  type  of  scor- 
ing are  similar  to  those  for  sets. 

In  general,  prescoring  is  best  lim- 
ited in  incidental  music,  music  for 

dancing,  marching  or  for  other  off 
stage  sounds.  It  is  difficult  to  pre- 
score  a  song  in  which  the  singer  ap- 

pears in  a  close-up  or  semi-close-up 
in  the  picture,  since  it  has  been  found 
that  the  singer  pays  more  attention 
to  keeping  in  synchronism  with  the 
record  than  to  acting.  It  is,  therefore, 
preferable  under  these  conditions  to 
make  a  direct  synchronous  take. 

Post-scoring  is  the  addition  of 
music  and  occasionally  dialogue  to  a 
scene  which  has  already  been  photo- 

graphed. The  greater  part  of  post- 
scoring  is  done  in  a  room  or  studio 
known  as  a  scoring  stage,  the  acous- 

tics of  which  can  be  adapted  to  the 
requirements  of  this  type  of  work. 
The  two  important  acoustic  factors 
controlling  such  a  stage  are  first,  its 
time  reverberation,  and  second,  the 
distribution  of  sound  absorbing,  and 
sound  reflecting  material  within  it. 
It  is  well  known  that  for  two  ear 

listening,  the  time  of  reverberation  of 
a  room  for  music  depends  upon  the 
size  of  the  room.  This  is  also  true 
for  one  ear  listening  or  recording, 
with  the  difference  that  the  numerical 
value  of  the  time  is  less  than  for  two 
ear  listening. 

The  method  of  obtaining  any  given 
time  of  reverberation  within  a  room 

As     Important     as     Projector     or     Arc     Lamp 

77 

A  precision  instru- 
ment of  perfect  ac- 

curacy, timing  and 
efficiency. 

Projectionists  Say:- 

"The  two  instruments  which  have 
been  in  use  on  our  standard  projectors 
for  some  time  have  been  so  thoroughly 

satisfactory  and  reliable  that  we  would 
not  think  of  going  back  to  old  cueing 

methods.  CHAS.    C.    REESE." 

"The  means  for  putting  the  fine 
showmanship  details  into  the  program. 
Perfect  change-overs,  stage  warnings, 
curtain  and  fader  cues — all  these  are 
had   with    CUE-METERS. 

A.  C.   'ART'   SCHROEDER." 

1 Cue -Meter: 
The  Perfect  Aid  for 

perfect  projection 
CUE-METER  watches  your  change-over  and  fader  cues 

with  absolute  accuracy,  eliminating  guesswork  and 
mental  strain  and  also  indicates  the  exact  position  in 

the  reel  at  all  times.  Perfect  cueing  and  perfect  change- 
overs   with   this   precision   instrument. 

Adaptable  to  all  projection  outfits,  CUE-METERS  are 
installed  in  ten  minutes.  CUE-METERS  preclude  the 
possibility  of  loss  of  one  word  of  sound  or  one  foot  of 
film — absolutely  accurate. 

CUE-METER  marvelous  performance  has  taken  pro- 
jectionists by  storm — read  the  endorsements  of  those 

who  use  them — and  are  being  installed  everywhere.  No 

projection  room  is  complete  without  them.  CUE-METER 
is  now  standard  equipment.  Get  yours  now! 

See  your  local  supply  dealer 

Write   to   us  for  further   information 

Manufactured  and  Distributed  by — 

THEATRE  ENGINEERING  SERVICE  CO.  "SoK^EM?" 
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41 
is   completely    described    in   Watson's 
Acoustics  of  Buildings. 

Positioning    Orchestras 

There  are  probably  many  arrange- 
ments of  the  orchestra  players,  which 

will  give  highly  satisfactory  results. 
Considerable  experience  has  failed  to 
disclose  an  arrangement  which  is  su- 

perior to  the  natural  arrangement 
which  the  musical  director  would 
choose,  were  he  giving  a  concert  in  a 
small  auditorium.  In  view  of  the 
fact  that  it  is  often  necessary  to 
photograph  an  orchestra  while  play- 

ing, this  natural  arrangement,  which 
is  satisfactory  from  a  visual  stand- 

point, as  well  as  a  musical  one,  seems 
desirable. 

It  should  also  be  noted  that  with 

such  a  natural  arrangement,  no  spe- 
cial experience  is  required  on  the 

part  of  the  musical  director.  Sam- 
ples of  orchestra  recording,  made  with 

this  type  of  arrangement,  can  be  lis- 
tened to  by  purchasing  any  of  the 

symphony  orchestra  records  made  in 
this  country  by  the  Victor  Talking 
Machine  Company,  and  issued  since 
the  summer  of  1927. 

In  scoring,  as  in  ordinary  dialogue 
recording,  the  dials  should  be  operated 
as  little  as  possible  during  a  take. 
With  orchestras  of  30  pieces  or  less, 
it  is  scarcely  ever  necessary  to  touch 
the  mixer  dial  during  a  take.  How- 

ever, with  very  large  orchestras,  a 
loudness  range  of  50  db  is  sometimes 
obtained,  and  this  range  is  slightly 
too  great  to  be  handled  with  the  pres- 

ent system. 
It  is,  therefore,  necessary  to  do 

some  manipulation.  There  are  two 
ways  this  compressing  of  the  range 
may  be  handled.  The  first  is  to  per- 

mit the  volume  to  rise  fairly  close  to 
over-load  and  then  begin  cutting 
down  on  the  volume  control  to  avoid 
valve  clash  or  the  record  cutting  over. 
This  method  is  probably  the  easier 
one  for  the  untrained  mixer,  but  un- 

fortunately removes  a  great  deal  of 

the  "punch"  from  the  big  crescendos. 
The  second  method  requires  some 

knowledge  on  the  part  of  the  mixer 
of  the  music  that  is  to  be  played. 
When  a  crescendo  is  commencing,  the 
mixer  should  start  reducing  the  vol- 

ume slowly  before  the  loudness  has 
approached  the  danger  point,  and 
having  lowered  it  the  requisite 
amount,  leave  it  alone  entirely  for 
the  remainder  of  the  crescendo.  In 
a  similar  manner  the  raising  of  the 
level  for  the  very  soft  parts  should 
also  anticipate  the  actual  pianissimo 
passage. 

Dinner  for  Dempsey 

A  dinner  dance  given  by  friends  of 
General  Secretary-Treasurer  Fred  J. 
Dempsey  of  the  I.  A.  will  be  held  in 
Boston  at  the  Copley  Plaza  Hotel  on 
Sunday,  July  27th.  The  affair  was 
planned  to  honor  Dempsey  for  his 
election  to  his  new  I.  A.  post. 

THE   SHOW 
MUST  GO  ON! 
There  must  be  no  interruption  in  the 
Performance. 

It's  the  first  law  of  the  stage  and  applies 
from  the  Manager  down  to  the  mechanics 

of  operation,  alike. 

Are  you  safeguarded  against  a  "Dark 

House"? 
Have  you  a  "reserve  guard"  against  possible 
current  interruption? 

Can  you  throw  in  another  switch  and 

instantly  shunt  around  the  trouble? 

A  reserve  Transverter  means 

sure  protection. 
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One  "Dark  Night"  will  cost  you  in 
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Hints    on    Equipment    Maintenance 

BECAUSE  of  the  rapid  advances, 

amplifiers  today  are  intricate. 

Consequently,  when  troubles  occur, 

they  require  the  services  of  com- 
petent trained  projectionists  and  en- 

gineers. Good,  reliable  test  equip- 
ment is  necessary.  In  almost  every 

projection  room,  where  sound  equip- 
ment is  installed,  there  will  be  found 

a  portable  direct  current  voltmeter 
and  ammeter,  which  is  usually  found 
in  the  ERPi  spare  parts  cabinet. 

Any  measuring  instrument  will 
stand  a  certain  amount  of  abuse; 
however,  it  is  advisable  to  see  that 
they  have  reasonable  care  to  assure 
the  highest  degree  of  accuracy.  Nc 
matter  what  the  value  of  the  testing 
instrument  may  be,  it  should  always 
be  put  away  in  some'  location  that  is 
free  from  dust,  oil,  heat,  moisture 
and  excessive  vibrations. 

Projectionists  often  leave  expensive 
testing  instruments  in  a  rewind  bench 
drawer  among  other  things  including 
tools.  A  container  should  be  provided 
for  testing  instruments,  which  are  not 
in  use.  There  is  positively  no  excuse 
for  the  projectionist  or  engineer  abus- 

ing testing  instruments. 

Storage  "B"  Batteries 
Many  of  the  first  Western  Electric 

sound  installations  are  still  receiving 
their    plate    potential    from    storage 

"B"  batteries.  Storage  "B"  batteries 
consist  of  twenty-four  cells. 

Each  cell  delivers  a  potential  of 
two  volts  and  each  group  of  cells  de- 

liver, when  fully  charged,  forty-eight 
volts.  The  storage  "B"  battery  often 
becomes  unusable  owing  to  one  or 
more  cells  becoming  defective.  In 
such  cases,  the  defective  cell  can  be 
shunted  out  by  connecting  together 
the  two  cells  on  either  side  of  the  de- 

fective one.  This  method,  of  course, 
decreases  the  total  output  of  the  bat- 

tery by  two  volts. 
Such  an  emergency  method  of  re- 

pair will  be  satisfactory  until  the 
defective  cell  is  replaced  with  a  new 
one.  A  defective  cell  can  usually  be 
located  by  using  a  voltmeter;  every 
good  cell  will  cause  the  needle  to  de- 

flect, but  a  dead  cell  will,  of  course, 
not  cause  a  deflection. 

Handling    Head    Sets 

Every  Western  Electric  sound  in- 
stallation includes  a  head  set,  which 

is  used  for  testing.  Dropping  or 
jarring  them  tends  to  destroy  the 
molecular  arrangement  in  the  magnet 
core,  with  the  result  that  it  may  be- 

come slightly  demagnetized.  The 
screw  cap  on  each  phone  must  be  kept 
tight,  or  rattling  and  distortion  may 
be  the  result. 

Constant  use  often  tends  to  loosen 

the  caps,  so  that  it  is  well  to  examine 
them  periodically.  If  it  is  necessary 
to  remove  the  cap  and  the  diaphragm 
from  the  phone  units,  when  installing 
a  new  cord,  or  for  any  other  reason, 
the  cap  should  be  unscrewed  carefully 
and  the  diaphragm  slid  off  from  the 

magnets,  instead  of  pulled  off.  Pull- 
ing the  thin  diaphragm  off  is  likely 

to  bend  it  and  then  it  will  not  work 
well,  making  replacement  necessary. 

Noisy  Reproduction 
On  a  few  occasions,  crackling  noises 

in  an  amplifier  have  come  from  a 
defective  resistor.  Western  Electric 
amplifiers  have  many  resistors  for  a 
certain  definite  fixed  resistance.  A 
defective  resistor  can  be  located  with 

a  head  set,  with  a  "C"  battery  con- nected in  series. 

Noisy  reproduction  is  the  most 
common  of  all  complaints  with  sound 
reproducing  equipments.  During  long 
experience  with  sound  reproducing 
systems  70  per  cent  of  all  troubles 
fall  fundamentally  into  the  noise 
category.  It  has  been  found  that  the 
noise  problems  are  the  most  baffling 

of  all  to  projectionists  and  service- men. 

Noises  in  amplifiers  usually  occur 
during  the  performance  and  they  are 
hard  to  find.  Noise  can  emanate 
from  so  many  different  sources. 
Sporadic  hissing,  crackling  and  fry- 

ing noises  are  usually  caused  by  short 
circuits  developing  in  vacuum  tubes. 

Moon  accessories  are  standard  projection  room  equipment 

MOON 
Wall -Type  Speed  Indicator 

Fits  all  Makes 

Warranted    accurate    and    absolutely 

dependable  at  all  times. 

Get  one  for  your  room 

Wall-Type  Indicator  for  Simplex 

Other  Moon  Products: 

Film  Measuring  Machine 
De  Luxe  Speed  Indicator 
Special  Powers  Speed  Indicator 
Film  Mending  Machine 
Moon  Auto  Rewind 

All  kinds  of  projection  accessories 

Write  for  catalogue 

MOON  M.  P.  ACCESSORIES  CO. 
222  So.  Hamel  Drive 

Beverly  Hills  Calif. 
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Crackling  and  rasping  noises  are  also 
caused  by  loose  or  high  resistance 
connections. 

Corroded  Tips  and  Prongs 

When  the  tube  tips  and  the  socket 
prongs  have  a  film  of  corrosion  over 
them,  the  grid  and  plate  circuits  are 
especially  apt  to  be  affected,  which 
causes  a  spluttering  or  crackling 
noise.  Most  of  the  conductors  used  in 
Amplifier  Circuits  are  so  large  that 
they  will  seldom  if  ever  be  burned  out 
by  any  amount  of  current  that  can 
reach  them.  Burnouts  are  generally 
found  in  the  tube  filaments  and  in  the 
windings  of  transformers  and  chokes 
and  broken  connections. 

A.  C.  Hum 

It  has  been  found  on  a  few  occa- 
sions that  a  steady  humming  sound, 

during  the  presentation  of  Movietone 
subjects,  was  caused  by  a  ground  in 
one  of  the  A.  C.  lighting  circuits  in 
the  main  auditorium.  This  caused  an 
A.  C.  hum,  which  was  very  percepti- 

ble when  the  fader  was  set  a  few 
points  above  the  normal  setting. 
Many  Western  Electric  sound  in- 

stallations include  motor  generator 
sets  instead  of  batteries.  Crashing 
and  crackling  noises  at  certain  times 
are  caused  by  dirty  commutators  and 
sparking  at  the  brushes.  Oftentimes 
sparking  at  the  commutators  indi- 

cates a  short  circuit,  or  an  open  cir- 
cuit, in  the  armature,  a  leak  or 

ground  on  the  line  may  also  have  the 
effect  of  overloading  the  armature  of 
the  generator.  Commutators  and 
brushes  should  be  inspected  at  regu- 

lar intervals.  A  slow-leaking  con- 
denser will  cause  fuzzy  reproduction. 

The  incorrect  value  of  grid  leaks  and 
coupling  condensers  will  also  cause 
fuzzy  reproduction.  Harsh-toned  re- 

production is  caused  by  increasing 
the  values  of  grid  leaks  and  coupling 
condensers.  Increasing  the  filament 
current,  also  increasing  the  plate  and 
grid  potentials,  will  cause  harsh-toned 
reproduction. 

Crashing  and  crackling  noises  dur- 
ing Movietone  subjects  can  usually  be 

traced  to  dry  "B"  batteries  when  they 
are  old  and  worn  out.  These  dry  "B" 
batteries  supply  potential  for  the 
photo-electric  cell  and  plate  potential 
for  the  pick-up  amplifier. 

A.  C.  hum  is  many  times  picked  up 
on  this  circuit,  when  this  circuit  is 
adjacent  to  a  heavily  loaded  light  or 
power  line,  which  creates  induction. 

It  has  been  found,  where  complaints 
were  received  about  metallic  repro- 

duction that  in  most  instances  defec- 
tive receivers  have  been  the  cause  of 

this  trouble.  Oftentimes,  the  threaded 
coupling,  which  holds  the  receiver  in 
position,  works  loose  and  with  the 
higher  frequencies,  this  coupling  rat- 

tles, which  is  very  perceptible. 

Microphonic  Tubes 

Nearly  every  projectionist  or  engi- 
neer has  experienced  the  time  when 

by  touching  or  tapping  the  projector, 
it    would    produce    a    ringing    noise, 

15,000  Griswold  Film  Splicers  are  in  constant  use 

daily  in  theatres  throughout  the  World.  The  standard 

film  splicer   for   efficiency,   durability   and   economy. 

GRISWOLD  MACHINE  WORKS 
Port  Jefferson,  L.  I. New  York 

THE  BIFOCAL  F:2.0 

SUPER-LITE  LENS 
Adjustable 

FOR  BOTH  SILENT  AND  SOUND  FILM 

y%"  and   3/4"  Variation  in  E.  F. 

AS  the  name  implies  this  new  construction  offers 
the    projectionist    everything    he    has    been 

looking  for;  two  focal  lengths  in  one  construction. 

By  rotating  the  ring  on  the  lens  mount  the  size 
of  the  image  on  the  screen  can  be  increased  or 
decreased  instantly  to  take  care  of  the  difference 
between  sound  and  silent  film.  At  the  same  time 
an  automatic  shifting  of  the  center  of  picture  on 
screen  with  sound  film  is  provided  for. 

PROJECTION   OPTICS   CO.,    INC. 
330  Lyell  Ave.,  Rochester,  N.  Y.,  U.  S.  A. 

$2.00  Subscribe  New  $3.00 

One  Year     MOTION  PICTURE  PROJECTIONIST     Two  Years 
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Checking  Amplifier  Troubles 
IF  all  the  vacuum  tubes  show  low 

plate  current,  the  source  of  plate 
voltage  is  likely  to  be  low;  if  a  bat- 

tery is  used,  its  internal  resistance 
may  be  unduly  high.  This  situation 
is  usually  found  only  in  old  batteries. 
If  the  plate  current  in  only  one  of 
the  vacuum  tubes  is  below  the  limits, 
it  is  likely  to  be  making  poor  contact 
with  one  of  the  springs  in  the  socket. 
The  contact  pins  on  the  base  of  the 
tube  should  be  cleaned  and  also  the 
contact  springs  on  the  socket  should 
be  cleaned  and,  if  necessary,  bent  a 
trifle  to  increase  the  pressure. 

Equipment  Maintenance  Hints 
(Continued  from  preceding  page) 

presenting  Movietone  subjects.  This 

is  called  a  "microphonic  noise."  The 
Movietone  amplifier  is  mounted  and 
swings  on  a  spring  suspension  for  the 
main  purpose  of  eliminating  vibra- 

tion. If  this  amplifier  does  not  swing 
freely,  machine  noise  will  be  carried 
through  the  reproducing  system.  If 
there  is  a  microphonic  tube  in  the 
first  stage  of  the  pick-up  amplifier  it 
will  be  worse  than  ever.  Inspect  the 
wiring  inside  of  this  amplifier  as  the 
wiring  may  be  touching  the  amplifier 
some  place,  which  will  prevent  the 
amplifier  from  swinging  freely. 

Crashing  and  crackling  noises  can 
sometimes  be  traced  to  a  defective 
power  transformer. 

When  the  plate  current  of  a  tube 
exceeds  the  limits,  the  grid  terminal 
is  making  poor  contact  with  the 
socket  spring.  If  the  plate  current  of 
the  second  and  third  stages  are  high, 
the  voltage  of  the  grid  batteries  may 
be  too  low.  If,  upon  a  check-up,  it 
is  found  that  the  grid  voltage  is  cor- 

rect, replace  the  tube  or  tubes. 

Filaments  in  Series 

If  the  filament  of  one  of  the  200-D 
tubes  burns  out,  then  both  tubes  will 
be  extinguished,  owing  to  the  fact 
that  their  filaments  are  wired  in 
series.  If  all  the  filaments  are  ex- 

tinguished, it  indicates  that  the  3- 
amp.  fuse  has  blown. 

If  the  amplifier  ceases  to  deliver 
any  output,  although  it.  is  receiving 
input  and  the  filaments  all  are 
lighted,  the  .25-amp.  fuse  has  prob- 

ably blown  or  the  source  of  plate 
current  supply  has  been  ruptured.  If 
it  is  found  that  the  fuse  has  blown, 
replace  it;  if  it  blows  a  second  time, 
there  is  some  other  trouble  which 
will  require  careful  checking.  Under 
these  circumstances  it  is  not  unlikely 
that  a  short-circuit  of  the  socket  be- 

tween the  grid  and  the  plate  will  be 
found.  This  can  be  remedied  by  tak- 

ing out  the  defective  socket  and  re- 
placing the  washer. 

Noises  in  the  output  of  the  am- 
plifier are  likely  to  be  caused  by  poor 

tube  contacts,  defective  ground,  inad- 

equate shielding  of  the  input,  or,  per- 
haps, an  unsteadiness  of  the  power supply. 

Overload   on   Amplifier 
If  the  plate  circuit  of  the  third 

stage  fluctuates  very  noticeably,  it  is 
an  indication  that  the  amplifier  is  be- 

ing overloaded.  This  makes  the  out- 

put quality  very  poor.  The  amplifica- 
tion should  be  reduced  by  the  gain 

control  until  the  fluctuation  disap- 
pears. It  may  happen  that  even  when 

the  gain  is  reduced  as  much  as  pos- 
sible, overloading  still  persists.  This 

indicates  that  the  input  must  then  be 
reduced  by  inserting  resistance  in  the 
input  circuit.  Poor  quality  may  also 
be  due  to  low  grid  batteries,  poor  tube 
contacts,  or  defective  tubes. 
A  form  of  scratching  or  ringing 

noise  may  develop  in  the  amplifier. 
This  is  due  to  a  noisy  tube,  which 
must  be  replaced.  If  the  noise  is  ex- 

perienced when  operating  the  gain 
control,  it  indicates  that  the  control 
needs  cleaning. 

Short    Circuits 

If  the  amplifier  does  not  function 
properly  and  none  of  the  previously 
named  sources  of  trouble  are  found 
to  be  the  cause,  it  is  quite  possible 
that  an  open  circuit,  a  short  circuit, 
or  loose  connections  are  responsible. 
The  best  procedure  then  is  to  follow 
the  circuit  on  schematic  and  test 
along  the  line  and  listen  with  a  pair 
of  high  resistance  head  receivers. 
This  will  help  to  localize  the  trouble. 

Projectionists.... Progress  /  p 

Through 

Understanding 

HPHE  tremendous  success  of  the  Projection 

-*-  Advisory  Council  within  the  past  year  has 
demonstrated  the  marvelous  potentialities  of  this 

body  as  a  force  for  much  good  in  the  interests  of 

projection  and  projectionists.  Leaders  in  every 

branch  of  the  motion  picture  industry  have  lauded 

the  work  of  the  Council,  and  have  predicted  for  it  a 

long  and  useful  life.  President  William  F.  Canavan 
of  the  International  Alliance  has  endorsed  the  aims  of 

the  Council  and  has  expressed  himself  as  being  highly 

gratified  by  the  work  already  accomplished  by  it. 

The  amount  of  good  work  that  can  be  done  by 

the  Council  is  limited  only  by  the  size  of  its  mem' 
bership  and  the  cooperation  tendered  the  Council 

by  that  membership.  The  Council  is  your  organize 

tion,  Mr.  Projectionist,  and  its  efforts  in  your  behalf 

will  be  an  accurate  reflection  of  the  support  you 

give  to  it. 

In  order  properly  to  expand  the  activities  of  the 

Council,  an  increased  membership  is  desirable  at  the 

present  time.  The  membership  books  of  the  organ- 
ization will  be  kept  open  until  September  15th  next 

for  the  enrollment  of  new  members. 

Projectionists,  and  all  those  interested  in  the  ad- 
vancement of  projection,  are  therefore  urged  to 

avail  themselves  of  this  opportunity  to  apply  for 

membership  in  the  Council.  Use  the  blank  below  to 

help  those  who  are  helping  you. 

LAURENCE  JONES,  Secretary, 

Projection  Advisory  Council, 
Box  98,  G.  P.  O.,  New  York. 

I  desire  to  join  the  Projection  Advisory  Council. 

Please  send  me  details  and  membership  applica- 

tion blank. 

Signed . 

Street.  .  . 
.City. 

.  State . 
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Unsatisfactory  Color  Film 
(From    "The    Bioscope") 

The  extraordinary  popularity  of 
Technicolor  during  the  past  twelve 
months  has  had  drawbacks  as  well  as 

advantages.  Some  of  the  studios  are 
said  to  have  been  using  the  system  as 
a  basis  for  improvements  by  their 
own  technical  staffs,  and  claim  that 

nearly  as  much  thought  and  experi- 
mental work  has  been  spent  on  the 

improvement  of  Technicolor  as  would 
be  needed  in  the  development  of  an 
entirely  new  process.  The  system  is, 
of  course,  complete  without  any  of 
these  improvements,  but  judging  by 
some  of  the  specimens  which  have 
reached  this  country  in  recent  months, 
the  results  achieved  by  different  staffs 
have  varied  enormously. 

In  some  films  the  results  have  been 

very  unsatisfactory,  and  have  led  a 

number  of  patrons  to  express  prefer- 
ence for  black-and-white  subjects. 

Any  colour  system  that  is  to  have 
wide  popular  appeal  will  have  to  show 
a  much  greater  range  of  coloured 
gradation  than  has  been  evident  in 
some  recent  offerings,  and  there  will 
have  to  be  much  better  visual  defini- 

tion on  the  screen. 

Big  Market  Available 

There  is  a  very  big  market  still 
open  for  a  colour  system  that  is 
cheap,  has  a  good  colour  range,  is 

easily  manipulated,  and  does  not  sac- 
rifice clarity  of  the  screen  image.  A 

good  system  upon  these  lines  will 
probably  be  about  the  best  bet  in  the 
trade  at  the  moment. 

As  we  have  said  before,  no  colour 
system  in  sight  at  the  moment  may 
be  regarded  as  a  final  solution  of  the 
colour  problem.  At  any  moment  they 
may  all  be  wiped  out  by  a  new  dis- 

covery, which  would  give  us  a  full 
spectrum  range.  That  is  not  to  say 
at  the  moment  there  is  no  opening 
for  relatively  temporary  systems, 
which  would  be  better,  or  simpler  in 
operation,  than  those  on  which  the 
industry  is  at  present  working. 
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No  Great  Attendance  Drop 
In  a  recent  issue  of  The  Wall 

Street  Journal  the  following  report 
as  regards  attendance  at  motion  pic- 

ture theatres  is   given : 

"Movies  are  an  American  habit 
and  now  that  more  people  than  ever 
have  been  drawn  to  the  picture  houses 

by  sound,  any  sharp  falling  off  in  at- 
tendance is  unlikely.  Increased  in- 

come is  due  also  to  increased  admis- 
sion prices,  and  to  the  larger  number 

of  new  and  luxurious  theatres  owned 

by  the  great  film  producers.  A  gen- 
eral lowering  of  admission  prices 

would,  of  course,  considerably  reduce 
profits.  Sound  has  enabled  the  film 
producers  to  offer  better  amusement 
in  the  form  of  Broadway  talent  here- 

tofore unavailable  to  the  great  mass 
of  the  public. 

"There  is  at  present  no  indication 
that  production  of  wide  films  for  the 
double   width    screen   will   be   started 

CINEPHOR 
«  «  LENSES  »  » 

PERFECTLY  ALIGNED 

IN  THE  LENS  SYSTEM 

      THE  meticulous  care  used  in 
aligning  Cinephor  Lenses   is 

typical  of  the  precision  of  their 

manufacture.    Experienced  operators  check  each  optical  element  on 

special  machines.    Each  lens  is  right. 

This  extreme  care  is  the  reason  why  Cinephor  Lenses  are  unex- 
celled in  Flatness  of  Field,  Maximum  Illumination,  Clear  Definition  and 

Maximum  Contrast  between  black  and  white.     Write 

BAUSCH  &  LOMB  OPTICAL  CO. 
680  St.  Paul  Street       «       »       Rochester,  N.  Y. 

Makers  of  Orthogon  Eyeglass  Lenses  for  Better  Vision 

LORB 

MELLAPHONE 
SOUND  ON 

FILM  and  DISC 
MELLAPHONE  Turn  Tables 

$or  a  EA. 
/    ||l   =  Complete  with 

Pickup    and    Fader 

MELLAPHONE  CORPORATION 

MELLAPHONE  Equipped Theatres  fulfill  to  the 

utmost,  you  patron's  ex- 
pectations of  a  good  Talk- 

ing Picture. 

SOUND   ON  FILM— 
Simple  in  construction,  easily  in- 

stalled and  adjusted.  The  most  sat- 
isfactory Sound  on  Film  Equipment 

you  can  buy  both  from  the  angle  of 
mechanical  simplicity  and  quality ; 

and  true  presentation  of  sound. 
G.M.  Photo_  Electric  Cells.  All 
Aluminum  Film  Head,  uses  no  chain. 
Latest  Samson  Head  Amplifiers. 
Real  Synchronous  %-H.P.  Motors. 
Finest  Optical  System  Attainable. 
Gleason  Gears. 

SOUND   ON   DISC— 
Mellaphone  Turn  Tables  are  quiet, 
vibrationless,  and  free  from  all 
wavering,  and  retain  these  essential 
qualities  through  years  of  service. 
Resynchronizing  Control.  Audak 
or  Electric  Research  Pickups.  Spring 

Suspended  Mechanical  Filter.  Glea- 
son Gears.    Lamp,  Guard  and  Needle 

Cups.  Territory  for  Dealers 

ROCHESTER 
NEW  YORK 

on  an  extensive  scale.  The  additional 

expense  is  now  considered  unjustified 
to  both  theatre  and  producer  and  the 
industry    is    still    digesting    the    two 

novelties,  sound  and  color.  Develop- 
ment of  the  wide  screen  will  prob- 

ably proceed  when  it  is  felt  a  new 

stimulant  is  needed." 



46 Motion  Picture  Projectionist August,  1930 

QUALITY 

The 
INTENSITY 

Type  F  R 

High    Intensity    Arc 
For  Motion  Picture  Projection 

Hundreds  of  successful  installations  tell  their  story  of 
the   best  possible   projection   at   lowest   operating   cost 

HALL   &    CONNOLLY,   Inc. 
24  VAN  DAM  STREET NEW  YORK  CITY 

Your  Preference,  Please! 
THE  editors  of  THE  MOTION  PICTURE  PROJECTION- 

IST solicit  your  aid  to  the  end  that  this  publication  may  be 
of  the  maximum  service  to  you.  Every  subscriber  can  do  his  bit 
to  improve  this  service  by  using  the  space  provided  below  to 
indicate  his  preference  for  special  articles  and  other  material  in 
which  he  may  be  particularly  interested. 

Let  us  know  your  preference,  please.  All  requests  will  receive 
attention  in  the  order  of  their  receipt,  so  act  quickly.  Use  the 
blank  below  to  tell  us  in  just  what  subject  you  are  particularly 
interested.   Do  it  now! 

Editor, 

M.  P.  PROJECTIONIST: 

I  am  interested  in  the  following  subjects,  on  which  I  should 

like  to  see  information  in  THE  MOTION  PICTURE  PROJEC- 
TIONIST: 

1   
2.   

3   •••   
4   

NAME      •   
ADDRESS      

Factors   Which  Determine  the 

Perfect  Loud  Speaker 

VARIETY  being  the  spice  of  life, and  differences  of  opinion  mak- 
ing possible,  in  addition  to  many 

other  things,  a  horse  race,  we  are 
pleased  to  present  herewith  some 
highly  interesting  comment  elicited 

by  the  item  "The  Perfect  Speaker" 
which  appeared  in  a  recent  issue. 
We  are  indebted  for  this  pert  con- 

tribution to  Frank  Reichman,  radio 
engineer,  who,  while  resident  in  the 
mid-West,  displays  through  the  med- 

ium of  a  facile  pen  his  cosmopolitan 
outlook  on  loud  speakers.  —  The 
Editor. 

James  J.  Finn,  Editor 

Motion  Picture  Projectionist: — 
Your  article  in  the  December  issue 

captioned  "The  Perfect  Speaker"  lays 
down  a  set  of  rules  with  which  to 

gauge  the  perfection  of  a  speaker  in 
a  charmingly  free  and  easy  manner. 
Your  assurance  convinces  one  that  you 
are  a  master  of  your  subject,  that  is, 
of  editing  a  magazine,  but  you  worry 
me  as  a  judge  of  loud  speakers. 

You  say  "the  perfect  loud  speaker 
should  have  a  flat  response  curve  over 

the  entire  band."  What  do  you  mean 
by  a  "flat  response  curve  over  the  en- 

tire band?"  What  do  you  mean  by  a 
"flat  response  curve?"  Maybe  you 
know  what  you  mean,  maybe  you  are 
falling  for  some  sales  propaganda,  or 

maybe  you  thought  this  out  yourself. 
Maybe  you  are  referring  to  a  plotted 
curve  made  by  a  microphone,  an 
oscillator,  various  meters  and  other 
apparatus  and  plotted  in  Deca  B  L 
units.  If  you  are  familiar  with  the 
apparatus  and  problems  in  making 
these  curves  and  are  aware  of  the 
questionable  character  of  these  units 
for  all  really  scientific  purposes,  you 

should,  in  my  opinion,  hesitate  to  en- 
dorse a  flat  response  curve  plotted  in 

Deca  BL's  as  perfect  or  even  as  de- sirable. 

Maybe,  however,  you  did  not  intend 
to  be  drawn  into  an  argument  as  to 
the  correctness  of  method  in  the  plot- 

ting of  curves,  nor  into  the  authority 
for  or  the  desirability  of  the  Deca 
BL  unit,  but  meant  instead  simply 
that  the  ear  should  hear  an  equal 
volume  of  sound  at  all  frequencies 
over  a  pure  tone  oscillator;  and  if 
apparatus,  mathematics  and  desirable 
units  of  electrical  measurements  are 
not  yet  available  to  plot  this  accurately 
in  a  curve,  let  them  be  expressed  by  a 

straight  line  on  a  piece  of  cross-sec- 
tion paper,  so  you  can  print  it  in  your 

magazine.  If  this  is  what  you  meant, 
let  me  ask  you  this: — Would  you 
like  to  hear  a  symphony  concert  where 
the  conductor  attempted  to  sound  the 
higher  frequencies  as  loudly  as  the 
lower  frequencies?  You  cannot  pos- 

sibly mean  this. 
You  know,  do  you  not,  that  in  order 

to  emphasize  the  voice  range,  theaters 

in  purchasing  speakers  for  the  "talk- 
ies" insist  upon  the  lower  frequencies 

(Continued  on  page  48) 
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Charging  Current  Characteristics 
Due  to  the  nature  of  batteries  when 

charging,  the  current  will  taper  off 
as  the  batteries  become  charged.  The 
action  of  the  charger  (except  when 
batteries  are  run  down  until  they  sul- 

phate, in  which  case  the  variation 
will  be  greater),  will  be  about  as 
follows : 

Charging   Rate 

Start  at,  say,  13  amps,  and  within 
one  half  hour  the  rate  will  drop  to  9 
or  10  amps.  The  charger  will  then 
hold  this  rate  within  an  ampere  until 
the  batteries  reach  full  charge  when 
the  rate  will  drop  off  2  or  3  amps, 
more.  If,  after  the  first  half  hour  the 
rate  is  again  increased  to  12  or  13 
amp®,  it  will  hold  at  that  point  until 
completion  of  charge  where  it  will 
taper  to  about  9  to  10  amps. 

Any  variation  of  the  A.C.  voltage 
will  affect  the  charging  current  some- 

what, and  if  the  A.C.  supply  fluctu- 
ates badly  it  is  best  to  keep  the  charg- 

ing rate  around  10  amps,  as  an  aver- 
age. This  will  allow  for  fluctuation 

both  up  and  down  without  putting  an 
undue  strain  on  the  charger  and  bulb 
should  the  rate  increase  several  am- 
peres. 

Overnight    Charging 

It  is  always  best  to  leave  the  rate 
at  not  ovqr  10  amperes  if  the  charger 
is  to  operate  all  night  without  an  at- 

tendant, whenever  there  is  any  trouble 
with  voltage  fluctuations.  This  is  be- 

cause in  many  locations  the  voltage 
rises  from  8  to  10  volts  around  mid- 

night, when  the  lighting  load  drops 
off.  This  additional  voltage  will  cause 
a  3  or  4  ampere  increase  in  the  charg- 

ing rate.  If  the  rate  is  left  at  9  or 
10  amps.,  this  increase  will  not  harm 
either  the  charger  or  batteries. 

A  tapped  resistance  is  provided  in 
the  Hart  panel  which  should  be  set 
to  provide  the  proper  charging  rate 
of  the  "B"  batteries.  This  rate  is 
set  when  the  charger  is  installed  and 

The  use  of  the  Renier 
Turntable  will  forever  solve 

your  turntable  problem 

RENIER  MFG.   CO. 
15  Michigan  St.  Milwaukee,  Wise. 

Theatre  Equipment 
NEW  AND  USED 

Most  complete  stock  In  the 
U.  S.  Moving  Picture  Machines, 
Screens.  Booths,  Opera  Chairs. 
Spotlights,  Stereopticons,  Film 
Cabinets,  Portable  Projectors, 
M.  P.  Cameras,  Generator  Sets, 
Reflecting  Arc  Lamps,  Carbons, 
Tickets,  Mazda  Lamps  and 
Supplies. 
Projection  Machines  repaired 
arni    overhauled.      Repair    parts 

for  all  makes  opera   chairs.     Attractive  3  i  10  ft. 
muslin  banners,  $1.50;  on  paper,  50  cents. 

We  Pay  Highest  Prices  for  Used 
Projection    Machines,    Opera    Chairs,    etc. 

Everything   for   the   Theatre — Write   for   Catalog    K. 

Movie  Supply  Co.,  844  Wabash'Ave.,  Chicago 

need  not  be  changed  unless  the  num- 
ber of  "B"  batteries  to  be  charged  is 

changed. 

Westinghouse  Acquires  New 
British  Patent  Rights 

A  patent  licensing  agreement  has 
been  entered  into  between  the  West- 

inghouse Electric  and  Manufacturing 
Company  and  English  Electric  Com- 

pany, Ltd.,  of  Queens  House,  Kings- 
way,  London,  England,  whereby  the 
former  corporation  will  acquire  a 
minority  interest  in  the  English  con- 

cern, thus  giving  the  Westinghousa 
interests  a  new  alliance  in  the  United 

Kingdom. 

License   Arrangement 

The  Westinghouse  Electric  Interna- 
tional Company  has  concluded  a  com- 

prehensive arrangement  with  the 
English  concern  for  an  exchange  of 
technical  information  on  electric  ap- 

paratus. The  arrangement  includes  the 
granting  of  licenses  for  the  use  of 
patents  and  for  the  manufacture  and 
sale  of  various  products,  and  is  ef- 

fective throughout  the  British  Em- 
pire except  in  Canada.  The  licenses 

will  be  subject  to  existing  commit- 
ments of  the  two  companies  in  various 

parts  of  the  world. 

Interchange  Research  Work 

Under  the  arrangement  each  com- 
pany will  have  the  benefit  of  the  re- 

search work  carried  on  by  the  other 
in  fields  covered  by  the  agreement. 

b»  TOOL  CASES 
for  the  Projectionist 

assure  orderly  hous- 
ing of  tools  and 

equipment,  assuring 

safety  and  protec- tion. Also  special 
Cases  for  Make-up Artists. 

Free  Catalog. 

H.  GERSTNER  &  SONS 
1078     Columbia     St.,     Dayton,     Ohio 

THE  BIOSCOPE 
The   Leading  Journal   of  the   British 

Cinematograph  Industry 

20th     Year     of     Weekly     Publication 

Contains    a    complete    section    each    week 
for   the   special   benefit   of   Projectionists. 

Cash    prizes    awarded    for    original    ideas 
published.       Specimen     copies     18    cents. 

Annual  Subscription  7  dollars  50 

The  Bioscope  Publishing  Co.,  Ltd. 
8-10  Charing  Cross  Road,  London,  W.  C.  Eng. 

Indispensable 
J'.H.RICHARPSOjN'S 
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That's  why  F.  H.  Richardson's  HAND- 
BOOK OF  PROJECTION  Has  Been  the 

Standard  for  20  Years 

Over  1400  pages  of  subject  matter; 
more  than  400  illustrations.  Think 

what  it  means  to  own  this  finest  of 

projection  libraries — something  that 
will  be  useful  throughout  the  year. 

Volumes  I  and  II  cover  the  subject 

of  silent  projection.  Volume  III  is 
devoted  entirely  to  sound  projection. 

Each  volume  contains  Richardson's 
complete   question   and  answer  index. 

Volumes    I    and    II    $6.20    postpaid 

Volume    IU    alone    $5.10    postpaid 

The  complete  set  $10.25  postpaid 
(Immediate  Delivery) 

BOOK    DIVISION 

CHALMERS   PUBLISHING  CO. 
516    Fifth    Ave.,   New  York,    N.   Y. 

WINNIPEG,  CANADA 

JM.  RICE  &  CO.,  J.  M.  Rice,  Prop.  Lead- •  ing  equipment  dealers  in  all  kinds  of 

projection  room  equipment  facilities.  Repre- 
sentatives of  leading  equipment  manufac- 

turers of  the  United  States  and  Canada. 

AH  our  merchandise  guaranteed  for  per- 
formance and  stability.  Whatever  you  want, 

we    will    supply   it. 
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Hoffmann ^Toons 
'  PERFECTION   sVy   

Modern  industry  becomes  more 

exacting  every  year,  and  Perfection 

Rheostats,  the  highest  standard  that 

scientific  construction  can  produce — 
maintains  its  leadership  through  our 

never'Ceasing  research  for  improve' 
ments,  no  matter  how  slight. 

"The  only  Union-Made  rheostats" 
mean  more  than  mere  words. 

HOFFMANN  &  SOONS 
Mfg.    Division 

387  FIRST  AVENUE  NEW  YORK 

Contracting  Electrical  Engineers — Moving  Picture 
Theatre  Electrical  Specialists 

Whilst  attractive  surroundings  undoubtedly  "draw" 
the  public,  it  is  only  the  quality  of  the  "goods"  you 
offer  that  converts  them  into  regular  patrons.  The 
most  apathetic  member  of  your  audience  will  readily 

appreciate  the  difference  if  you  install — 

TH  E 

cess 
F:2-4  PROJECTION  LENS 

Sole   Distributors 

IN   V.   S.   A.  IN   CANADA 

NATIONAL  THEATRE    INSTRUMENTS 
SUPPLY  CO.  LIMITED 
CHICAGO  OTTAWA 

Subscribe  NOW!— At  present  low  rate  of 
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being  subdued,  in  comparison  to  a 
speaker  designed  for  use  on  a  home 

radio?  So  do  you  want  a  "fiat  re- 
sponse curve"  in  a  theater  speaker, 

or  in  a  home  speaker? 
Maybe  you  mean  that  the  response 

curve  of  the  perfect  speaker  be  plotted 
on  flat  paper  and  then  the  paper  be 
viewed  edgewise.  I  am  trying  to  un- 

derstand just  what  you  mean.  Now 
I  do  not  mean  to  be  just  disagreeable 
and  difficult,  I  only  wish  to  help  kill 
this  propaganda  about  the  desirability 
of  a  flat  response  curve  in  a  speaker. 
Nobody  really  knows  what  a  flat 

response  curve  is,  and  of  all  the  differ- 
ent kinds  persons  conjur  up  in  their 

minds  when  this  is  mentioned,  upon 
analysis  they  always  seem  to  find 
that  if  it  is  flat,  that  they  do  not 
want  it. 

Now,  let  us  modify  this  word  "flat" 
and  change  it  to  "desirable."  Does 
this  sound  better,  "desirable  response 
curve?"  Let  us  understand  that  by 
"desirable"  we  mean  whatever  re- 

sponse curve  that  will  correct  for  the 
'naccuracies  of  broadcasting  or  of 
recording  and  of  the  radio  set,  or 
amplifier  and  pick-up,  as  the  case  may 
be,  and  deliver  to  the  human  ear  in 
the  home,  auditorium,  or  open  air  the 
full  range  of  sound  frequencies  in 
the  proper  relative  intensities  that 
they  should  possess.  We  cannot  even 
say  that  these  frequencies  should  be 
delivered  to  the  ear  in  the  same  rela- 

tive intensities  as  they  are  produced 
in  the  broadcasting  or  recording 
studio,  because  often  the  various  in- 

struments in  a  studio  orchestra  are 

played  with  quite  different  relative 
sound  volume  in  the  studio  than  they 
would  be  in  a  concert  hall.  This  is 
to  correct  for  peculiarities  of  the 
studio,  the  microphones,  and  other 

apparatus. Also  bear  in  mind  that  the  relative 
intensities  of  highs  to  lows  in  order  to 

affect  the  human  nei-vous  system  the 
same,  must  be  different  for  a  small 
room,  an  auditorium,  and  the  open 
air.  Since  the  medical  men  say  that 
we  hear  the  high  notes  through  the 
head  bones  and  the  low  notes  through 

the  stomach,  shouldn't  we  also  fur- ther correct  for  the  differences  in  the 

sizes  of  peoples'  heads,  and  well,  cer- 
tainly, for  stomachs? 

Certainly  the  response  curve  of  a 
speaker  should  not  be  flat;  it  should 
be  curved  to  meet  conditions. 

This  talk  about  the  desirability  of  a 
flat  response  curve  is  harmful  because 
it  is  so  incorrect.  Really,  it  is  pure 
"bunk,"  just  sales  propaganda  in- 

dulged in  generally  by  those  who  do 
not  know  any  better.  Response  curves 
have  some  benefit  in  laboratories  for 

showing  relative  response  character- 
istics of  speakers,  providing  the 

laboratory  work  is  careful  and  skill- 
fully done,  but  they  are  for  laboratory 

and  highly  technical  use  and  should 
not  be  used  to  mislead  the  public. 

Another  and  even  more  important 
reason     for     attacking     these     loose 
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references  to  "flat  response  curves" 
is  that  discussion  of  tone  quality  so 
often  stops  and  rests  at  that  point. 
Now,  really,  the  fact  is  that  good 
tone  quality  is  much  deeper  and  more 
intricate  than  just  a  good  response 
curve.  To  make  myself  clear,  I  agree 

that  a  speaker  must  have  a  "desir- 
able" response  curve.  This  must  be 

good;  but  when  you  have  that  you 
have  only  one  little  thing  involved  in 
creating  a  fine  musical  instrument, 
such  as  a  good  speaker  must  be.  Who- 

ever heard  of  the  response  curve  of  a 
piano,  or  of  a  violin?  Would  you  buy 
either  one  because  of  an  attractive 
Tooking  response  curve?  They  can  be 
is  so  much  deeper  than  this  in  musical 
drawn,  but  tone  quality,  good  or  bad, 
instruments  that  such  a  thing  is  not 
mentioned. 

Who  cares  about  the  relative 
amount  of  muscle,  a  little  more  or  a 
little  less,  than  it  takes  to  play  low 
notes  or  high  notes  on  a  violin  or  a 
piano,  or  the  pounds  pressure  of  air 
to  blow  high  or  low  on  a  saxophone 
or  tuba?  Who  cares?  Why  bring 
that  up?  By  the  way,  since  you  like 
flat  responsive  curves,  draw  the  re- 

sponse curve  of  a  drum  and  a  cymbal. 
Since  a  loud  speaker  must  be  a 

violin,  a  piano,  an  entire  orchestra, 
a  brass  band,  Martinelli,  Galli-Curci, 
Al  Jolson,  John  Barrymore,  Gloria 
Swanson,  a  pipe  organ,  everything 
and  anything  in  music  and  sound, 
its  ability  to  be  that  exact  instrument 
or  person  with  lifelike  perfection 
should  be  the  most  important  thing 
about  it.  The  perfect  speaker  should 
be  judged  by  the  same  standards  as 
any  musical  instrument.  It  should 
portray  the  difference  between  a  poor 
and  a  fine  violin,  the  difference  be- 

tween a  cheap  and  a  good  piano.  In 
its  reproduction  of  an  orchestra,  each 
instrument  in  that  orchestra  should 
stand  out  and  be  there  in  all  its 
quality  and  characteristics.  This  I 
call  "definition." 

In  reproducing  the  human  voice, 

that  person's  voice  must  not  only  be 
recognized  but  you  should  be  able  to 
close  your  eyes  and  that  person  should 
be  absolutely  before  you.  This  illu- 

sion    should     be     created. 

The  tone  quality  of  a  speaker  is  a 
question  of  whether  it  shows  the  dif- 

ference in  a  fine  violin  or  a  poor  one, 
in  its  definition  of  the  different  pieces 
in  an  orchestra,  in  the  extent  of  the 
illusion  it  creates  as  to  the  presence 
of  the  speaker  or  singer.  These  are 
the  points  of  merit  that  should  be 
agitated  and  discussed  about  a 
speaker.  It  must  have  a  desirable 
response  curve,  of  course,  but  this 
varies  widely  for  different  applica- 

tions and  can  only  be  met  by  an  ex- 
tensive line  of  speakers. 

And   I   will    sign   off   with   the   re- 
sponse curve  of  a  flash  of  static. 

Frank  Reichman, 
Chief  Engineer,  Oxford  Radio  Co., 

Chicago,  111. 

NEW  DEVELOPMENTS 
OF  THE 

SUPERIOR   PROJECTOR 
soon  to  be  announced  will  make  this  outstanding 

projector UNIVERSAL 
for  all  types  of  sound  equipment  without  the  aid  of 

alterations  or  special  attachments. 

This  will  mark  another  big  step  forward  in  maintaining 
leadership  and  keeping  faith  with  the  industry  to  serve 
the  exhibitor  well. 

Manufactured  by 

COXSACKIE  HOLDING  CORPORATION 
COXSACKIE,  N.  Y.,  U.  S.  A. 
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Cure  For  Auditorium  "Dead  Spots" 
IN  the  theatre  of  the  future  the 

dead  spot  will  be  a  thing  un- 
known. Long  before  building  com- 

mences it  will  be  certain  that  every 
seat  will  receive  sound  perfectly.  One 
of  the  latest  American  developments 
is  the  detection  of  dead  spots  from 

the  architect's  plans.  This  is  achieved 
by  a  process  known  as  "Photo-Echo 
Analysis"  which  has  been  developed 
by  the  Burgess  Laboratories,  in  Madi- 

son, Wisconsin. 

Testing   Procedure 

The  procedure  is  as  follows:  The 
floor  plan  of  the  auditorium,  as  well 
as  the  longitudinal  and  latitudinal 
cross  sections,  are  laid  out  to  scale 
on  stiff  white  paper.  In  each  case 
the  section  to  be  studied  is  fenced  in 
by  a  strip  of  highly  polished  metal, 
which  is  placed  in  exact  conformity 
with  the  outline  of  the  section.  For 
example,  if  the  floor  plan  is  being 
studied  that  metal  strip  should  ex- 

actly correspond  with  the  auditorium 
walls.  An  electric  lamp  is  placed  on 

the  site  of  the  stage  and  an  "aero- 
plane" photograph  is  taken. 

"Photograph"  Sound  Waves 

Naturally  the  metal  "walls"  reflect 
the  light  from  the  lamp  and  a  record 
of  the  resulting  light  rays  is  obtained 
in  the  photograph.  Since  sound  waves 
are  reflected  in  a  similar  manner  to 

light,  the  photograph  gives  an  indi- 
cation of  how  the  sound  will  be  re- 

flected. 
If  the  diffusion  from  the  walls  is 

uniform,  all  is  well,  but  if  there  is  in- 
dication of  a  number  of  rays  meeting 

at  any  one  point  it  will  be  found  that 
reflected  sound  will  there  be  of  suffi- 

cient strength  to  interfere  with  sound 
coming  direct  from  the  stage.  The 
obvious  remedy  for  this  is  to  alter 
the  shape  of  the  walls  so  as  to  elimi- 

nate the  convergence  of  the  rays. 

Effect  of  Ceiling  Shape 

In  estimating  the  effect  of  ceiling 
shape  the  procedure  is  similar  except 
that  pegs  are  inserted  to  represent 
listeners  and  rather  more  care  is 
needed  to  track  reflections.  Careful 
measurement  of  the  distance  covered 
by  the  sound  direct  from  the  stage 
and  by  the  reflected  sound  is  then 
made.  If  the  difference  between  these 
distances  is  over  35  feet,  it  is  a  fact 
that  acoustical  trouble  will  result. 

To  show  non-reflecting  surfaces  it 
is  necessary  to  blacken  the  strips  of 
metal  corresponding  to  those  areas. 
Sound  absorbent  surfaces  are  indi- 

cated by  covering  the  metal  strip 
with  a  non-reflecting  grating.  If  the 
grating  has  a  closed  area  of  50  per 

New  Small  W.  E.  Horn 

The  Western  Electric  Company  now 
has  on  the  market  a  new  horn  for 
houses  with  restricted  stage  space. 
Tonal  capacity  remains  the  same. 

cent  it  reduces  the  intensity  of  the 
reflection  approximately  as  much  as 
a  50  per  cent  sound  absorbing  surface 
reduces  the  reflected  sound. 

Warners  Backing  a  New 

Projector  Head 

AT  the  Warner  Brothers'  studios 
in  Hollywood,  considerable  ex- 

perimenting has  gone  on  with  a 
"three-way"  projector,  a  silent  mo- 

tion picture  camera  for  use  in  re- 
cording sound  films  and  color. 

This  three-way  projector,  geared 
to  take  either  35mm.,  65mm.  or 
70mm.  film  by  merely  turning  a  knob 
to  the  prescribed  notch,  is  the  high- 

light of  the  research  work  in  which 
the  studio  has  been  indulging.  What 
this  means  to  the  exhibitor  is  obvi- 

ous. A  theatre  can  order  these  pro- 
jector heads  for  its  booth  machines 

and  the  Warner  mechanics  say  they'll 
be  able  to  make  a  complete  installa- 

tion in  a  normal  room  (two  projec- 
tors) within  half  an  hour  after  they 

start  to  work.  No  price  has  been  set 
upon  the  new  device  but  the  Bruns- 

wick plant  at  Muskegon,  Mich.,  will 
turn  them  out  as  well  as  the  silent 
cameras. 

The  changeover  to  any  width  on 
the  projectors  is  accomplished  by  a 
series  of  accentuating  cams,  so  ar- 

ranged that  the  operator  but  turns 
a  small  metal  knob,  attached  to  the 
lower  magazine,  to  make  the  switch 
on  the  sprocket  cylinders.  A  simi- 

lar movement  takes  care  of  the  aper- 
ture, which  is  fan-cooled,  and  the 

original  installation  includes  a  per- 
manent but  special  lens,  aperture 

plate  and  the  new  cams.  The  "head" 
is  designed  for  Simplex  projectors. 

In  order  to  light  the  enlarged  film 
properly  the  projectors  will  probably 
have  to  pull  200  amperes,  just  double 
the  normal  load.  It  is  pointed  out 
that  this  quantity  of  juice  will  be 
sufficient  for  any  throw  up  to  200 
feet,  more  than  any  modern  theatre 
employs. 

The  Silent  Camera 

The  silent  camera  is  another  source 
of  pride  to  Warner  Brothers.  This 
camera,  of  which  three  are  ready  for 
use,  employs  many  new  principles, 
including  the  motor  inside  the  hous- 

ing, besides  dual  "finders"  for  the cameraman,  in  that  he  really  sights 

through  binoculars.  This,  it  is  in- 
sisted, for  the  first  time  gives  the 

cameraman  the  exact  image  as  it  will 
appear  on  the  screen. 
An  especially  constructed  two-inch 

lens  permits  universal  focus  (keeping 
both  foreground  and  background 
sharply  defined),  while  also  allowing 

an  escape  from  the  claimed  "flat" 
lighting  with  which,  say  the  Warner- 
ites,  the  big  film  stuff  to  date  has 
been  afflicted.  These,  and  what 
further  evolves,  will  be  made  stand- 

ard equipment  on  all  Warner  came- 
ras in  either  the  small  or  large  size. 
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Emergencies  are  poor  things  to  wait  for. 

You  can  avoid  them  by  asking  your  National 

Representative  to  make  a  periodic  check-up 

on  your  projection  equipment.  If  repair  work 

or  overhauling  is  needed  the  National  Re- 

pair Department  will  take  care  of  it  for  you. 

Factory  methods.  Genuine  repair  parts. 

Equipment  to  replace  your  own  while  the  work 

is  being  done.  Moderate  charges.  Ask  at  you: 

nearest  National  Branch   for  further  detai' 

This  stamp  of  approval  is  your 

guarantee  of  manufacturers' 
quality.  Look  for  it  in  theatre 

equipment   advertisements. 

NATIONAL  THEATRE 
SUPPLY    COMPANY 
Branches  in  all  Principal  Cities 

*  -  -BUT 

ON  WENT  THE  SHOW! 
Friday  night  at  the  LYRIC  . . .  The  feature  was  on,  every- 

thing running  smoothly  as  usual.  Then,  a  mechanism 

froze  .  .  .  There  wasn't  a  very  large  crowd — that  show 

didn't  mean  so  much.  But  the  next  day,  Saturday,  is  a 

weekly  box  office  picnic  at  the  Lyric.  The  matinee  gets 

good  attendance  and  the  two  evening  shows  pack  'em 

in  . . .  Yes,  there  was  negligence  involved — there  usually 

is.  The  complete  overhauling  of  projectors  had  been 

recommended  some  weeks  before  but  it's  human  nature 

to  put  things  off .  .  .  And  now  in  a  jam — what? . .  There 

was  a  hurried  phone  call  to  a  National  Branch.  For  half 

an  hour  one  projector  did  the  work  of  two.  Then  a 

National  Repair  Expert  was  in  the  booth  and  on  went 

the  show!  No  loss  of  patronage.  No  cut  in  Saturday 

profits  .  .  .That's  the  sort  of  rush  repair  service  National 

has  madeavailable  to  every  American  exhibitor.  A  phone 

call  to  your  nearest  National  Branch  will  get  results  —  as 

quickly  as  it's  humanly  possible  to  get  them;  as  reliably  as 

the  skill  of  Expert  Projection  Repair  men  can  make  them. 



MOTIOG^AP 

Of  LUXE 
x  SOUND  \ 
PROJECTO 
The  only  momon  picture 
rojector  designed  for  and 
aving\  sound  an  film  and 

sbund  on  disc  equipment 
built  in  as  an  integral  part 
f  the  projector. 

erfeot  operation  and  co- 
ordination of/motion  pic- 

ture^projectipn  and  sound 
reproduction  assured. 

UNIFIED,  MATCHED 

■F.QITI 
COMPLETE    IN   EVERY 

DETAIL   FOR   THE  LARGE 

OR  SMALL  THEATRE 

*4o  Attnrhmp 

30  YEARS  OF  PROJECTOR 
BUILDING  EXPERIENCE 

COUPLED  WITH  THE  MOST 
MODERN  DEVELOPMENTS 

IN  SOUND  REPRODUCTION 

qualit; 
reproduction^ 

ERPRISE  OPTICAL 
564  W.  Randolph  Street, 



Notion 
PROJECTIONIST 

The  International 

THE      LENS      THAT      PUTS       PERFECTION       IN       PROJECTION 

ILEX bp  r 

No.    2 — Set   in   position for  silent  film. 

PATENTS  PENDING 

No.     1 — In    position     for 
sound   111m. 

T7NLARGES  sound-on-film  picture 
"^  to  the  standard  film  size. 

This  is  a  distinct  advantage  over 
mechanical  devices  which  render  the 

same  screen  covering  with  sound 

and  silent  film  by  reducing  the 

standard  film  picture  to  the  smaller 
size  obtained  with  sound-on-film. 

With   the  ILEX   DUAL   FOCUS 

F:2.5 
Dual  Focus 

Projection    Lens — 
Comparative     test     with     any     other 

make  will  prove  their  superiority 

Greater  Sharpness 
Greater  Brilliancy 

LENS  there  is  no  changing  lenses.  A 

shift  of  the  lever  brings  the  picture 

into  sharp  focus  in  either  position. 

Inferior  or  ordinary  projection 

detracts  greatly  from  the  finest  and 

most  costly  production  and  mars  the 

quality  of  your  work.  Show  your 

pictures  at  their  best  with  ILEX 
LENSES. 

Literature  at  your  dealers  or  sent  on  request. 

ILEX    OPTICAL    COMPANY 
ROCHESTER Established   1910 NEW    YORK 

A  MANCAL1 

PUBLICATION SEPTEMBER,   1930 
rol.  3,  No* 

25c  pea* $2  .CO  pet'  y«a? 



Now  Ready! 

Kaplan  Rear  Shutter 

Can  be  Attached  to  Any  Sure-Fit 

or  Simplex  Mechanism 

See  your  local  dealer  or  write  to  us 

Sam  Kaplan  Manufacturing  and  Supply  Company,  Inc. 
729  Seventh  Avenue  New  York  City 
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WORLD'S    BEST    THEATRE    EQUIPMENT 
Present  day  projection  arc  lamps  employ  more  amperage  than  formerly,  and  competent  engineers 
predict  much  heavier  currents  because  of  insistent  demand  for  more  light  to  meet  the  need  of  larger 

pictures,  and  to  overcome  film  density,  color  and  "sound"  screen  porosity.  As  amperage  rises,  film 
heat  difficulties  and  dangers  increase. 

E e 
Prepared 

JUST  REMEMBER— the  Fulco  Projector 
is  the  ONLY  MACHINE  built  to  function 

with  the  ONLY  SYSTEM  ever  invented 

that  really  and  completely  solves  the  aperture 

heat  problem — no  matter  how  heavy  the 

lamp  amperage — and  prevents  film  warping, 
buckling,  drying,  ignition. 

The  Fulco  Moist  Air  Film  Cooler  is  a  com- 

plete, separate  unit  and  may  be  added  to 

Fulco  Projector  installation  at  any  time. 

BE  PREPARED— 

EQUIP  WITH  FULCO  PROJECTORS 

E.     E.     FULTON     COMPANY 
Executive  Headquarters:     1018  So.  Wabash  Ave.,  CHICAGO 

C.   H.   FULTON 
President 

CHICAGO — 1018  So.  Wabash  Ave. 
NEW  YORK — 115  W.  45th  St. 

BOSTON — 65  Broadway 
PHILADELPHIA — 1337   Vine   St. 

A.  G.  JARMIN 
Treasurer 

BRANCHES 

ATLANTA — 146    Walton   St. 

LOS  ANGELES— Film   Ex.  Bldg. 

Factory—  2010  So.  California  Ave.,  Chicago,  111. 

^FULCOS 

F.    A.    VAN    HUSAN 
Vice-Pres.    and    Sales    A/gr. 

ST.  LOUIS — 3232   Olive  St. 
MILWAUKEE — 151    Seventh   St. 
INDIANAPOLIS — 340    N.    Illinois    St. 

SAN  FRANCISCO— 255  Golden  Gate  Ave. 

E.  E.  FULTON    COMPANY,  Coast  ^o  Coast  Distributors 
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You   Need  This  Testins   Equipment! 

As  the  Projectionist  who  is  responsible  for  the  quality 
of  sound  reproduction  in  your  theatre,  you  must  have 
the  proper  equipment  to  check  the  tubes,  amplifiers  and 
circuits   of   the   Sound   Apparatus. 

The  Right  Equipment 

Weston  has  designed  a  compact,  portable  instrument 
known  as  Model  547.  This  test  set  is  made  to  help  the 
projectionist  keep  an  accurate  check  on  the  electrical 
parts  of  his  Sound  Apparatus. 

What  Weston  Model   547  Is 

This  equipment  consists  of  three  instruments  mounted 
in  a  durable  Bakelite  case  with  a  removable  cover.  The 
instruments  are  connected  through  a  system  of  switches 
and  binding  posts  so  arranged  that  every  required 
measurement  is  automatically  and  quickly  obtained  on 
the  proper  instrument  scale  without  the  necessity  of 
making  individual  connections. 

HowWeston   Model   547   Helps   You 
The  Weston  Model  547  indicates  the  condition  of  your 

tubes.  It  measures  line  voltages,  heater  voltages,  "A", 
"B"  and  "C"  battery  voltages,  resistance  (from  100  to 
100,000  ohms),  condensers  (from  .5  to  10.  Microfarads), 
trickle  chargers,  and  low  and  high  resistance  continuity 
tests. 

You   Need   It  To  Do  Your  Job 

Authorities  on  Sound  Projection  agree  you  need  good, 
accurate,  dependable  electrical  measuring  instruments  to 
maintain  and  keep  your  Sound  Apparatus  working  effi- 

ciently. They,  as  well  as  engineers,  laboratories  and 

colleges  accept  Weston  Instruments  as  the  world's  high- 
est standards  of  fine  design,  precise  manufacture  and  de- 

pendable service. 

Write  for  complete  instructions  as  to  how  you  can  use 
Model  547  for  servicing  Sound  Apparatus. 

Weston  Electrical  Instrument  Corporation 

617  Frelinghuysen  Ave.  Newark,  N.  J. 

Whilst  attractive  surroundings  undoubtedly  "draw" 
the  public,  it  is  only  the  quality  of  the  "goods"  you 
offer  that  converts  them  into  regular  patrons.  The 
most  apathetic  member  of  your  audience  will  readily 

appreciate  the  difference  if  you  install — 

THE 

cc$$ 
F:24  PROJECTION  LENS 

Sole   Distributors 

IN   V.   S.   A.  IN   CANADA 

NATIONAL  THEATRE    INSTRUMENTS 
SUPPLY  CO.  LIMITED 

CHICAGO  OTTAWA 

We  DARE  YOU  to  Make  a  Patch 

—  WITH  — 

ODORLESS  2  in  1 
FOR  ALL 

16mm.  and  35mm, 

Safety  Film* 

FLAMEPROOF 

For  all  films  u»ed  by 

every  make  of 
amateur  movie  camera 

and  projector. 

IT  JUST  WONT  BURN 

NOTE 

The  characteristic  low 
volatility  of 

FLAMEPROOF   FILM 

CEMENT,  which  prevent! 
rapid  evaporation,  makes 

it  a  comparatively  slow 

dryer.  Give  the  patch  time 
to  dry  and  once  made, 
"The  splice  is  stronger 

than  the  film  itself." 

Let  It  Dry  and  Try  to  Pick  It  Apart 

It  Can't  Be  Done — It  Makes  Permanent  Patches 

$1.25  A  PINT 
ODORLESS 
NON-BUCKLING 
SAFE 
GREEN 

NON-EXPLOSIVE 
FOR  ALL  NITRATE  FILMS 
FOR  ALL  SAFETY  FILMS 
FOR  NEGATIVES 
APPROVED  OFFICIALLY 

HEWES-GOTHAM   CO. 
520  West  47th  St.  New  York  City 

MOTION    PICTURE    PROJECTIONIST 

The  International  Authority 

Color 
Sound  Pictures 

$2.00  Per  Year 

Optics Wide  Film 
Subscribe 
NOW! 

Television 

Mechanics 

5.00  for  2  Years 
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Motion     Picture     Academy 
Merit  Awards  Due 

NOMINATION  blanks  for  th
e 

Merit  Awards  of  the  Academy 

of  M.  P.  Arts  &  Sciences  for  the  year 

ended  July  31,  1930,  are  now  going 
out  to  the  different  Branch  member- 

ships of  the  Academy.  One  new 
award  has  been  added  to  the  list, 

namely,  "Sound  Recording,"  making 
nine  awards  in  all  as  follows: 

1.  Actor — Best  performance  or  per- 
formances; 2.  Actress — Best  perform- 

ance or  performances;  3.  Director — 
Best    achievement    or    achievements; 

4.  Art    Director — Best    achievement; 

5.  Cinematography — Best  achieve- 
ment; 6.  Sound  Recording — Best 

achievement;  7.  Scientific  or  Techni- 
cal— Best  achievement;  8.  Writing — ■ 

Best  achievement;  9.  Production — 
Outstanding  picture  of  the  year  from 
all  aspects. 

Technicians  Awards 

Sound  recording  has  been  the  most 
difficult  of  all  technical  problems  to 
solve,  in  relation  to  the  Academy 
award.  It  was  at  first  thought  that 
there  was  no  just  and  equitable 
method  by  which  proper  credit  could 

They  would  tell  their  best 
friends  any  day 

National  Projector  Carbons  produce  a  brilliant  light  that 

recreates  the  realism  of  any  picture.  This  light  is  pure  white, 

and  can  be  produced  in  any  intensity  needed  to  place  a  clear 

picture  on  the  screen  of  even  the  largest  of  theaters.  Even  on 

higher  intensities,  they  give  this  clear  light  without  spitting  or 

sputtering!  If  your  customers  like  your  films  (and  "fuzzy" 
projection  can  ruin  the  best  of  films) ,  you  may  be  sure  that  they 

will  tell  their  best  friends — and  any  one  else.  Best  advertising 

for  any  show  is  by  word  of  mouth.  With  good  films  and  good 

projection  your  theater  will  stay  crowded.  National  Projector 

Carbons  will  help  you  by  helping  to  keep  the  crowds  coming. 

NATIONAL  CARBON  CO.,  Inc.   Carbon  Sales  Division:  Cleveland,  Ohio 

York,   N.  Y. 

BRANCH  SALES  OFFICES 

Pittsburgh,   Pa.      Chicago,    111.      Birmingham,  Ala.      San  Francisco,   Cal. 

Unit  of  Union  Carbide and  Carbon   Corporation 

National  Projector  Carbons 

IN   WESTERN  CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS — HOLMES 
and  all  theafre  equipment  of  the  leading  manufacturers.    Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

306  Canada  Building 
Winnipeg,  Man.,  Canada 

Alberta    Representative 
M.  L.  ADAMSON 

1605 — 104th   St.,   Edmonton,   Alb.,   Canada 
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PROJECTION  WORRIES  CEASE 

WITH  THE  INSTALLATION  OF 

High  and  Low Intensity 

Automatic 
Reflector 
Arc  Lamps 

Made  by  a  concern  ever- 
lastingly keeping  up  with 

the  pace  of  the  industry. 
For  Sale  by  Trustworthy 
Independent        Supply 

Dealers    Everywhere. 

Provide  the  extra  light  necessary 

to  the  proper  projection  of  talk- 

ing pictures  and  produce  no  for- 
eign noise  because  of  the  con- 

tinuous arc  feed. 

THE  STRONG  ELECTRIC  CORP. 
2501  Lagrange  Street 

TOLEDO,  OHIO 

Export   Office— 44  Whitehall  St.,  New  York  City,  N.  Y. 

"BEST" 
Magazine  Light 

Price  $3.50  at  your  dealers 

attaches  to  side  of  magazine 

illuminating  the  inside  show- 
ing the  exact  amount  of  film 

on  reel  from  either  side  with- 
out opening  door. 

BEST  DEVICES  CO. 
200  FILM  BLDG.,  CLEVELAND,  O. 

be  ascertained  and  accorded  to  those 
individuals  to  whom  recognition  was 
due  for  exceptional  results  in  sound recording. 

The  Technicians  Branch  Executive 
Committee  in  conference  with  sound 
engineers,  however,  came  forward 
with  a  solution.  They  proposed  that 
the  award  should  be  to  the  sound  de- 

partment responsible  for  the  sound 
recording  of  any  production  chosen 
by  the  Academy  as  having  the  best 
sound  recording  of  the  year.  The 
trophy  could  go  to  the  department, 
like  a  cup  or  medal  won  by  a  team 
in  any  other  contest,  and  the  persons 
who  contributed  to  the  victory  could 
be  awarded  certificates  of  some  sort 
signalizing  their  participation.  On 
this  basis  the  Award  was  voted  by 
the  Board. 

As  finally  worked  out  and  as  pro- 
vided in  the  regulations,  the  award 

for  Sound  Recording  is  for  the  pic- 
ture in  which  the  best  results  are 

obtained  "with  reference  to  the  most 

convincing  use  of  sound." 
May   Name    3    Pictures 

Each  member  of  the  Branch  will, 
therefore,  vote  for  three  pictures, 
which,  in  his  opinion,  present  the  best 
over-all  sound  recording  results. 

To  give  the  members  of  the  Branch 
a  fair  opportunity  of  comparing 
sound  recording  quality  in  various 
productions  under  equal  conditions, 
all  studios  have  been  invited  to 
present  examples  of  recording  from 

pictures  eligible  for  award.  It  is  ex- 
pected that  these  exhibits,  limited  to 

1,000  feet  from  each  studio,  with  500 
foot  exhibits  from  any  three  indivi- 

dual members  of  the  Branch,  will  be 
ready  for  exhibition  to  the  Branch 
very  soon. 

Theatre  Television  Also  Shown 

in  England 
A  demonstration  something  like 

that  given  by  Dr.  E.  F.  W.  Alexander- 
son  at  Schenectady,  N.  Y.,  recently, 
when  television  was  shown  on  a 
screen  in  a  vaudeville  theatre,  was 

made  in  England  by  the  Baird  Tele- 
vision Company  on  a  screen  3x6 

feet.  The  actors  appeared  in  a  studio, 
the  images  were  sent  by  land  wire  to 
a  broadcasting  station,  and  the 
station's  wave  was  picked  up  by  a 
receiver  at  the  theatre. 

Improved  Baird  System 

Heretofore  the  Baird  system  was 
confined  to  vieving  television  through 
a  lens,  so  that  one  person  at  a  time 
saw  the  reproduction,  but  now  the 
system  has  been  improved  to  include 
projection,  so  that  many  can  see  the 
images  at  the  same  time  on  a  screen. 

There  was  no  sound  track  in  the 
demonstration,  which  took  place  at 
the  British  theatre.  Alexanderson 
however,  used  sound,  to  constitute 
television  talkies.  Work  along  the 
same  line  is  going  forward  in  Great 
Britain. 
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An  Advertisement  Every 

Serious  Projectionist 

Should  Read  With  Care 

T ELEVISION  is  just  around  the  corner. 
Without  question  Television  is  one  of  the  greatest 

achievements  of  the  human  mind;  it  is  also  one  of 
the  greatest  forces  for  human  progress.  Like  the 
great  inventions  that  preceded  it — the  telegraph,  the 
telephone,  and  radio — it  will  annihilate  space,  and 
make  it  as  inconsequential  as  a  city  block. 

Ten  years  ago  Television  was  a  faint  glimmer  which 
our  scientific  men  discerned  in  a  shadowy  world  of 
possibilities.  The  application  of  their  genius  and  in- 

dustry has  today  made  television  a  fact.  People 
already  are  able  to  see  each  other,  although  thirty 
miles  apart.  The  further  refinement  of  the  instru- 

ments already  developed  will  shortly  make  the  thirty 
into  three  thousand,  then  thirty  thousand  miles  until 
we,  in  New  York,  will  be  able  to  see  instantaneously 
others  at  the  extreme  farther  side  of  the  world. 

Industry,  of  course,  will  turn  Television  to  its  man- 
ifold uses  at  once,  as  it  has  done  with  all  inventions. 

Can  it  be  used  for  recreational,  for  entertainment 
purposes  also? 

Of  course  it  can — and  it  will!  The  great  business 
and  industrial  institutions  of  this  and  other  countries 
that  are  now  backing  the  development  of  Television 
will  immediately  apply  it  to  the  theatre.  Millions  of 
homes  will  be  equipped  with  Television  receiving  sets, 
as  they  now  are  with  radio,  and  the  motion  picture 
theatre  will  harness  it  for  its  own  use. 

Right  now  there  is  a  great  deal  of  speculation 
concerning  the  nature  of  the  kinship  between  Tele- 

vision and  the  motion  picture  theatre.  Some  say 
that  it  may  do  away  with  the  theatre — that  everything 
the  theatre  offers  today,  music,  photoplays,  dancing, 
chorus  girls,  singing  opera  stars,  musical  comedies, — 
will  come  straight  into  the  home  by  means  of  radio, 
and  Television.  Others  declare  that  it  will  do  away 
with  photoplay  production — that  the  story  will  be 
acted  out  before  the  Televisor  and  broadcast  imme- 

diately into  the  homes  and  motion  picture  theatres. 
Still  others — and  there  are  eminent  authorities  of  the 
theatre  and  scientific  world  among  these — state  that 
nothing  will  be  changed,  that  Television  will  simply 
help  the  theatre  to  further  amuse  its  patrons,  just  as 
sound  pictures  have  done.  It  will  not  hurt  the 
theatre,  but  help  it. 

There  is  no  doubt  whatsoever  that  the  motion  pic- 
ture theatre  will  continue  to  exist — and  will  turn 

Television  to  its  own  uses.  Roxy,  master  showman 
of  all  time,  has  declared  publicly  that  he  is  waiting 
impatiently  for  the  perfection  of  Television,  that  he 
will  at  once  harness  it  to  his  showmanship  genius  and 
apply  it  in  the  Roxy  Theatre.  Other  magnates  are 
even  today  making  provision  for  Television  equip- 

ment in  their  new  movie  hippodromes. 

There  has  been  talk  already  of  the  exact  application 
of  Television  to  the  theatres.  Dr.  Lee  De  Forest,  a 
man  of  science  and  of  vision,  thinks  that  Television 
will  become  a  monopoly  of  the  telephone  companies; 
that  these  will  supply  and  install  the  necessary 
equipment  for  public  and  private  uses,  as  they  now 
do  the  telephone  instrument;  that  they  will  supply 
entertainment  via  Television,  the  same  way  they  now 
make  telephone  connections,  that  is,  by  request  of  the 
renter  of  the  equipment,  and  will  charge  them  accord- 

ingly. Dr.  De  Forest  has  even  declared  that  these 

charges  will  be  added  to  renter's  monthly  telephone 
bill.     The  theatre  will  make  use  of  it  this  way. 

Perhaps  this  is  the  way  it  will  be  done.    Why  not? 

Another  question  concerns  the  nature  of  the  equip- 
ment which  theatres  will  use  for  Television.  That 

question  cannot  be  answered  now.  It  may  become 
part  of  the  equipment  now  in  use  in  the  motion  pic- 

ture theatre  projection  room;  it  may  be  necessary  to 
place  it  on  the  stage  and  project  on  the  screen  from 
the  rear—it  may  be  one  or  both  of  these  processes. 
But  this  is  certain — theatres  will  need  new  equipment 
for  Television  and  smart  men  to  operate  it. 

Order  a  copy  of  TELEVISION  today — price   $3.50.      SOUND    PROJECTION    ($6.00). 
The  price  is  $8.00  for  the  two  books.      Order  from  the  MOTION  PICTURE 

PROJECTIONIST,  45  W.  45th  St.,  N.  Y.  C. 
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Three-Dimensional  Vision 

THE  third  dimension — that  
is, 

depth — is  purely  a  mental  con- 
cept. Although  we  can  ulti- 

mately reduce  all  knowledge  of  the 
physical  world  to  the  status  of  a  pic- 

ture in  our  minds,  we  find  this  pro- 
cedure particularly  applicable  to  a 

proper  understanding  of  three-dimen- 
sional vision.  Without  the  aid  of  our 

minds  we  would  never  visualize  the 

world  of  objects  around  us  as  it  ap- 
pears to  us  today.  In  the  process  of 

analyzing  and  abstracting  the  mind 
constructs  an  image  of  the  world 
which  is  different  from  the  picture 
our  eyes  see.  A  brief  consideration 
of  the  sensory  aspects  of  seeing  will 
quickly  explain  this  seeming  anomaly. 

The  eye  in  its  physiological  con- 
struction is  comparable  to  a  camera. 

In  the  eye  we  find  the  lens  (of  the 
eye),  the  iris  (formed  by  the  pupil), 
the  eye  chamber  filled  with  a  vitreous 
fluid,  and  the  retina  which  is  the  seat 
of  the  nerve  ends  which  transmit 
light  stimulations  to  the  brain.  In  a 
camera  we  also  find  a  lens,  iris, 
chamber,  and  light-sensitive  plate  or 
film. 

The  picture  which  is  projected  onto 
the  plate  or  film  of  a  camera  is  purely 
two-dimensional.  This  is  equally  true 
of  the  picture  which  the  eyes  see  on 
the  retina.  As  the  retina  is  approxi- 

mately a  plane  surface,  a  picture  re- 
ceived by  it  has  no  quality  of  depth. 

But  we  see  objects — or,  at  least,  we 
assume  that  we  can  perceive  them. 
This  is  a  fallacy.  The  eye,  like  all 
organs  of  sense,  is  able  to  perceive  in 
only  two  directions.  In  the  sense  of 
sight,  this  is  a  plane;  in  the  sense  of 
touch,  the  surface  with  which  we 
come  in  contact.  But  we  neither  see 
nor  are  able  to  touch  objects:  that  is, 
objects  have  three  dimensions:  width, 
height,  and  depth;  and  the  closest  we 
are  able  to  approach  them  is  by  see- 

ing one  aspect  of  them  or,  with  the 
sense  of  touch,  by  touching  the  sur- 

face. Thus  it  can  be  seen  that  we  are 
unable  either  to  see  or  touch  objects 
in  themselves. 

Process  of  "Seeing"  Depth 
We  therefore  have  to  seek  elsewhere 

for  an  explanation  for  the  process  of 
seeing  depth,  and  we  turn  naturally 
to  the  mind  which  receives  the  sensory 
stimuli  of  the  retina  through  the 
optical  nerves.  The  principal  func- 

tion of  the  mind  is,  of  course,  to  form 
concepts,  that  is,  to  abstract  on  the 
basis  of  two  or  more  given  data  a 
new  concept  which,  although  contain- 

ing all  the  individual  parts,  is  entirely 
different  from  them.  Thus,  two  plus 
three  equal  five.  In  this  process  of 

reasoning  "five"  is  the  new  concept 
formed,  truly  the  sum  of  three  plus 
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two  but  totally  dissimilar  in  our  minds 
from  either. 

Another  example  lies  in  the  con- 

sideration of  the  concept  "animal." 
While  our  eyes  "see"  and  our  ears 
"hear"  cats,  dogs,  horses,  etc.,  they 
never  see  or  hear  an  animal  embody- 

ing all  the  characteristics  of  cats, 

dogs,  horses,  etc.  "Animal"  therefore 
is  purely  a  concept  of  the  mind  and  in 
reality  has  no  physical  existence. 

The  same  holds  true  regarding  the 
problem  confronting  us  in  three- 
dimensional  vision.  The  "third  dimen- 

sion" is  purely  a  mental  concept,  for 
we  neither  see  nor  are  able  to  touch 
the  third  dimension  in  any  object. 
We  see  the  different  aspects  of  an  ob- 

ject two-dimensionally;  we  touch  the 
different  surfaces  of  a  body  and, 
drawing  on  our  memory  and  experi- 

ences, we  form  a  new  picture  of  the 
physical  world.  This  picture,  although 

different  from  what  we  actually  "see," 
is  much  closer  to  a  real  understanding 
of  objects  in  nature.  (It  is  an  estab- 

lished fact  that  persons  not  endowed 
with  a  well-developed  conception  of 
depth  have  a  faulty  memory.)  We 
are  able  then  to  conceive  a  house,  a 
cube,  a  ball,  despite  the  fact  that  we 
see  only  limited  views  of  these  ob- 

jects in  a  two-dimensional  plane. 
The  foregoing  has  a  direct  and  in- 

teresting bearing  on  the  solution  of 
the  problem  of  the  third  dimension  in 
motion  pictures,  usually  termed 

"stereoscopic"  pictures,  and  will  help 
to  clarify  somewhat  the  problems  in- 

volved and  to  segregate  the  sensory 
from  the  mental  aspects  .of  the  ques- 

tion. Our  efforts  from  this  point  on 
will  be  directed  to  the  purely  sensory 
side  of  vision  without  further  regard 
at  this  time  to  the  causes  of  seeing 
depth. 

Duplicating  the  process  of  the  sen- 
sory part  of  seeing  will  surely  bring 

us  nearer  to  a  solution  of  this  vexing 
question  of  three-dimensional  motion 
pictures.  This  feat  has  already  been 
accomplished  but  not  in  a  degree 
practicable  for  motion  picture  pur- 

poses. Before  entering  into  a  description 
of  the  known  methods  of  producing 
depth  in  pictures  it  would  be  well  to 
consider  the  most  favorable  conditions 
under  which  we  usually  see  objects  in 
nature  with  greatest  depth.  All  rays 
which  enter  our  eyes  have  a  certain 
color  and  brilliancy.  That  colors  are 
helpful  in  conveying  an  impression  of 
depth  is  an  established  fact,  as  can  be 
proven  from  a  close  inspection  of 
colored  motion  pictures  which  quite 
frequently  increase  the  illusion  of 
depth  to  a  marked  degree. 

Brilliancy  or  the  intensity  of  light 
and   shadow  is   equally  important  in 

the  proper  visualization  of  objects. 
A  hazy  landscape,  for  example,  has 
very  little  depth,  for  therein  the  con- 

trasts between  light  and  shadow  have 
been  minimized.  This  is  also  appar- 

ent at  night  when  both  far  and  near 
objects  are  frequently  seen  in  one 

plane. 
It  is,  therefore,  essential  to  have  the 

highest  possible  contrast  in  colors  and 
brilliancy,  for  only  through  contrast 
are  we  able  to  see  different  objects  in 
nature.  All  methods  and  effects  which 
help  to  remind  us  of  the  real  objects 
in  nature,  when  seen  on  a  screen,  will 
increase  the  illusion  of  depth.  The 
effect  of  color  and  shadow  have  been 
exhaustively  studied  in  connection 
with  the  taking  of  pictures. 

One  factor  in  seeing  which  out- 
weighs all  others  is  binocular  vision. 

Before  advancing  to  a  consideration 
of  this  phase  of  the  problem  we  shall 
review  briefly  the  factors  which  are 
helpful  in  creating  an  illusion  of 
depth  in  monocular  vision,  that  is, 
seeing  with  only  one  eye. 

Monocular  Vision 

The  recipient  elements  of  the  light 
rays  in  the  human  eye  are  the  cones 
in  the  retina.  Their  diameter  is  ap- 

proximately 0.005  millimeter.  As  the 
cone  is  connected  with  only  one  opti- 

cal nerve  leading  to  the  brain  the  re- 
sponse to  one  or  more  light  rays 

might  be  termed  a  "singular  re- 
sponse." Objects  such  as  two  stars, 

for  example,  which  are  not  sufficiently 
separated  to  be  perceived  by  two 
separate  cones  are  seen  as  one.  The 
required  separation  is  about  a  one 
minute  angle,  having  its  vertex  in  the 
lens  of  the  eye. 

In  the  process  of  seeing  we  fix  our 
eye  on  one  point  at  one  instant.  A 
line  drawn  from  the  point  of  fixation 
through  the  lens  of  the  eye  to  the 
retina  is  called  the  optical  axis.  In 
order  to  perceive  the  form  of  an  ob- 

ject it  would  be  necessary  to  succes- 
sively direct  our  eye  to  a  sufficient 

number  of  points  to  enable  us  to 
judge  accurately  its  form.  These 
points  of  fixation  are  quite  frequently 
located  at  different  distances.  The 

eye  lens  possesses  the  ability  of  ac- 
commodating itself  to  these  varied 

distances.  Without  this  characteris- 
tic of  the  eye  lens  our  vision  would 

be  extremely  limited. 
The  resultant  image  on  the  retina, 

due  to  the  movement  and  "accommo- 
dation" facility  mentioned  above,  is  a 

perspective  copy  of  the  world  around 
us.  This  perspective  picture  changes 
with  a  change  in  the  object  being 
viewed  or  with  a  displacement  of  the 
eye.  The  greater  the  number  of  dif- 

ferent views  we  gain  of  an  object  the 
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clearer  will  be  our  conception  as  to  its 
form  and  substance. 

The  viewing  of  motion  pitcures,  al- 
though seen  with  both  eyes,  can  be 

compared  with  monocular  vision.  Any 

displacement  of  the  eyes  has  no  effect 

on  depth,  as  the  picture  being  viewed 

remains  always  the  same  and  repre- 
sents only  one  particular  aspect  of  an 

object  at  one  instant.  If  we  reverse 

this  process  and  view  a  motion  pic- 
ture taken  with  a  camera  moving  on 

a  stream,  train,  motor  van,  etc.,  we 

receive  a  perceptible  improvement  in 

the  illusion  of  depth  due  to  the  ever- 

changing  aspects  and  views  of  the  ob- 
ject being  observed. 

When  looking  into  a  mirror  with 

only  one  eye  we  see  a  reflected  pic- 
ture. As  this  picture  is  not  station- 

ary but  changes  with  the  slightest 

displacement  of  the  eye,  we  receive  an 

impression  of  depth  which  is  equal  to 
looking  at  the  real  object. 

There  are  cases  where  monocular 

vision  gives  a  better  impression^  of 

depth  than  does  binocular  vision. 

When  looking  at  a  painting  or  photo- 

graph with  one  eye  from  the  original 

point  of  sight  either  with  the  plain 

eye  or  through  an  open  tube  or  peep- 

hole, we  notice  a  considerable  in- 
crease in  depth.  This  effect  can  be 

satisfactorily  explained  when  we  stop 

to  consider  that  the  painting  or  photo- 

graph represented  only  one-eye  views 

of  objects.  By  seeing  them  with  both 

eyes  we  are  easily  reminded  that  the 

picture  is  only  a  flat  representation 
of  a  real  object. 

Although  monocular  vision  will  give 

a  plausible  conception  of  depth,  it  is 

far  from  being  complete.  When  look- 

ing at  a  landscape  or  a  group  of 

buildings  for  a  time  with  one  eye, 

immediately  following  which  we  open 

the  other  eye,  we  notice  at  once  the 

surprising  differences  in  depth  be- 
tween the  two  methods  of  vision. 

This  will  indicate  our  next  considera- 
tion, binocular  vision,  which  is  vision 

with  both  eyes. 

Binocular  Vision 

Looking  at  an  object  with  both 

eyes  we  receive  two  dissimilar  per- 
spective images  in  both  the  right  and 

the  left  eyes.  This  dissimilarity  is 
the  result  of  the  separation  between 

the  two  eyes  (approximately  2% 

inches),  and  the  distance  from  the 

eyes  of  the  object  being  viewed. 
There  exists  a  certain  upper  limit 

beyond  which  stereoscopic  vision  is 
no  longer  perceptible;  this  limit  is 

about  2/s  mile.  Because  of  this  limita- 
tion far-off  objects  are  seen  in  a 

plane,  mountains  appear  close  to- 
gether. The  stars,  although  separated 

by  enormous  distances  are  all  seen  on 

one  plane.  The  lowest  limit  in  stereo- 
scopic vision  is  about  10  inches. 

Numerous  methods  have  been  em- 
ployed to  approximate  binocular 

vision,  although  they  all  agree  on  one 
point,  namely,  that  the  left  and  right 
picture  view  must  be  seen  by  the  cor- 

responding eye. 

This  is  the  first  of  a  series  of  articles  by 

Hugo  Lateltin  on  stereoscopic  motion 
pictures  in  which  the  development  of 
this  art  will  be  recorded,  the  present 
status  recounted,  and  the  probable  future 
course  charted.  Mr.  Lateltin,  a  member 
of  Local  Union  306,  N.  Y.  City,  will  be 

remembered  for  his  previous  contribu- 
tions to  these  pages  in  the  field  of  optics 

and  light 

There  have  been  attempts  to  create 
depth  in  motion  pictures  by  con- 

stantly shifting  the  camera,  simulat- 
ing through  this  process  the  displace- 

ment of  the  eye  in  monocular  vision,1 
but  as  a  complete  depth  impression 
can  only  be  obtained  when  based  on 
the  principles  underlying  binocular 
vision,  these  attempts  were  neces- 

sarily unsatisfactory. 

Stereoscopic  Still  Pictures 

Still  pictures  have  hardly  any 
direct  application  to  motion  pictures. 
It  is  only  necessary  in  this  article  to 
consider  the  methods  used  in  stereo- 

scopic still  pictures  insofar  as  they 
are  interesting  from  the  standpoint 
of  the  production  of  motion  pictures. 

The  inventions  relating  to  stereo- 
scopic still  pictures  can  be  classified 

into  two  groups:  (1)  stereoscopic  pic- 
tures which  require  an  analyzing 

medium  in  front  of  the  eyes,  and  (2) 
those  which  give  stereoscopic  relief 
without  the  aid  of  an  analyzer.  This 
latter  class  is  naturally  of  much 
greater  interest  in  connection  with 
motion  pictures  than  the  former. 

It  is  possible  to  experience  the  sen- 
sation of  depth  in  viewing  a  left  and 

right  eye  picture  without  the  aid  of 
a  special  instrument.  In  looking  at 
two  dots  spaced  about  2%  inches 

apart  and  focusing  our  eyes  on  in- 
finity, we  will  notice  that  the  two 

separate  dots  are  gradually  moving 
together,  until  finally  they  merge 
completely.  This  procedure  can  be 
tried,  after  some  experience  with  the 
previous  experiment,  and  actual 
stereoscopic  pictures  and  depth  will 
be  realized. 

This  mode  of  viewing  is  obviously 
rather  difficult,  and  instruments  have 
been  available  for  the  past  hundred 
years  to  facilitate  the  viewing  of 
stereoscopic  pictures, 

Wheatstone  and  Brewster  have  con- 
structed stereoscopic  apparatus  for 

viewing  the  left-  and  right-hand  pic- 
tures separately.  Probably  the  best 

known  such  device  dates  back  to 
Brewster  who  constructed  an  instru- 

ment known  as  the  ordinary  stereo- 
scope which  enables  both  eyes  to  see 

the  corresponding  stereoscopic  pic- 
tures through  lenses.  To  experience 

an  impression  of  depth,  equal  to  the 
genuine,  it  is  necessary  to  view  the 

two  photographs  under  the  same 
optical  conditions  as  were  used  in 
taking  the  stereoscopic  views. 

An  interesting  and  most  promising 
invention  for  possible  use  in  the  de- 

velopment of  three-dimensional  mo- 
tion pictures  has  been  recently  per- 

fected. In  place  of  the  conventional 
analyzer  used  before  the  eyes  a  lined 
screen  is  placed  in  front  of  a  specially 

prepared  photograph.  The  eye  is  ab- 
solutely unaided  in  viewing  the  pic- 

ture, and  the  effect  obtained  is 
strikingly  realistic,  that  is,  a  perfect 
impression  of  depth  is  obtained  with- 

out the  slightest  effort  on  the  part  of 
the  person  viewing  the  photograph 
with  both  eyes. 

SEVERAL  methods  based  on  the lined  screen  have  been  perfected. 
None  come  so  close  to  the  common 

goal  as  the  method  developed  by  Dr. 
Kanolt.2  His  method  enables  the  ob- 

server to  view  a  photograph  within 

a  large  angle,  giving  different  stereo- 
scopic views  of  an  object. 

"The  photograph  is  taken  (I  quote 
Dr.  Kanolt)  by  moving  the  camera 
in  an  arc  around  the  object  while 
the  exposure  is  being  made.  The 
plate  holder  of  the  camera  contains 
a  lined  screen  which  consists  of  a 
glass  plate  having  on  its  rear  surface 
an  opaque  black  coating  with  parallel 
transparent  lines  in  it.  These  lines 
are  vertical  and  are  very  narrow. 
During  the  exposure  the  photo- 

graphic plate  is  moved  horizontally, 
the  total  distance  it  moves  being 
about  equal  to  the  distance  between 
two  lines.  At  any  instant  the  camera 
forms  a  photographic  image  only  on 
those  parts  of  the  photographic  plate 
that  lie  immediately  back  of  the 
transparent  lines.  This  image  pre- 

sents the  aspect  of  the  object  photo- 
graphed as  seen  from  the  particular 

position  the  camera  occupied  at  the time. 

"After  the  photographic  plate  has 
been  developed  a  positive  transpar- 

ency is  made  from  it  by  printing  on 
a  glass  photographic  plate.  This  pic- 

ture, when  viewed  directly,  has  a 
blurred  appearance,  for  the  reason 
that  it  presents  to  view  all  the  images 
produced  on  the  plate  in  the  various 
positions  of  the  camera.  But  when  a 
lined  screen  is  placed  in  front  of  the 
picture  and  spaced  slightly  from  it 
and  the  two  are  viewed  by  transmit- 

ted light,  the  lined  screen  permits 
only  a  single  clear  picture  to  be  seen 
from  each  direction.  Then  as  one 

walks  past  the  picture  he  sees  chang- 
ing aspects  of  the  objects  in  the  pic- 

ture just  as  though  he  were  passing 
the  real  objects.  Moreover,  since  his 
two  eyes  see  the  picture  from  slight- 

ly different  angles,  they  see  slightly 
different  views,  as  in  looking  at  a  real 
object.  This  gives  the  picture  a  real 

appearance  of  depth." This  method  is  the  only  one  known 
which  gives  true  stereoscopic  relief 
without  the  aid  of  an  instrument  im- 

mediately in  front  of  the  eyes.  It  is 
for  this  reason  of  greater  interest  in 
connection  with  a  consideration  of  the 

i  U.    S.    Patents    1,579,974    and    1,351,508. 

a  U.    S.    Patents    1,150,374   and   1,260,682. 

{Continued  on  page  41) 
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A  New  Disc  Re-Synchronizer 
By  Samuel  Rubin* 

IN  disc  reproduction  difficulties 
arise  when  the  film  breaks  and 
it  is  necessary  to  cut  out  or 

eliminate  a  part  of  it  in  order  to  re- 
pair the  break;  or  when  the  repro- 

ducer or  the  needle  which  it  carries 
skips  or  jumps  some  of  the  grooves 
of  the  sound  record  or  continues  to 

follow  the  same  groove  and  "re- 
peats." When  either  of  these  con- 

tingencies arise  there  is  no  way  of 
continuing  the  synchronized  repro- 

duction of  sight  and  sound,  and  the 
only  thing  that  can  be  done  is  to  dis- 

continue the  reproduction  and  start 
another  machine  loaded  with  the  suc- 

ceeding reel.  There  is  no  way  of 
determining  in  such  a  situation  the 
point  at  which  the  needle  of  the  re- 

producer should  be  placed  upon  the 
record. 

The  principal  object  of  the  inven- 
tion which  I  shall  describe  in  succeed- 
ing paragraphs  is  to  provide  a  means 

by  which,  in  the  event  of  the  above- 
mentioned  occurrence,  the  sound  rec- 

ord (disc),  and  the  film  may  be  re- 
synchronized  without  any  appreciable 
loss  in  time  and  without  the  elimina- 

tion of  any  appreciable  amount  of  the 
visual  or  audible  record. 

In  the  drawings:  Fig.  1  is  a  dia- 
grammatic view  in  elevation  of  a  con- 
ventional motion  picture  projector 

and  sound  reproducing  device. 
Fig.  2  is  a  front  elevation  of  a  con- 

ventional form  of  intermittent  film 
feeding  mechanism  used  to  move  the 
film  past  the  projection  lens,  and 
embodying  a  part  of  my  device. 

Fig.  3  is  an  end  view  of  the  said 
intermittent  f  e  ed  i  n  g  mechanism 
embodying  a  part  of  my  device. 

Fig.  4  is  a  plan  view  of  a  frag- 
ment of  a  sound  record,  a  location 

scale  and  supporting  mechanism,  and 
a  part  of  the  sound  reproducing  mech- 

anism embodying  a  part  of  my  in- 
vention. 
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Fig.  5  is  an  elevation  of  the  view 
shown  in  Fig.  4. 

In  Fig.  1  the  numeral  10  designates 
that  part  of  the  roll  of  film  which 
has  not  been  shown,  and  the  numeral 
13  indicates  generally  the  position  of 
the  projection  lens,  and  the  numeral 
15  indicates  the  position  of  the  inter- 

mittent film  moving  mechanism 
shown  in  Fig.  2.  The  numeral  16  in- 

dicates the  stand  upon  which  the 
turntable  17  carrying  the  sound  rec- 

ord 18  is  mounted.  The  numeral  19 
indicates  the  reproducer  arm,  the 
numeral  20  indicates  the  location 
scale  bracket  which  forms  a  part  of 
my  device  which  will  be  later  ex- 

plained. The  film  25  indicated  in  Fig.  2 
comprises  a  series  of  pictures  sepa- 

rated by  the  lines  26,  and  having  in 
each  margin  a  series  of  apertures 
which  are  engaged  by  the  sprockets 
of  the  sprocket  wheels  of  the  inter- 

mittent mechanism  14.  As  is  well 
known,  this  mechanism  operates  to 
pull  each  picture  or  frame  of  the  film 
before  the  projecting  lens  and  to  hold 
it  there  for  the  length  of  time  neces- 

sary to  project  the  picture  onto  the 
screen  and  then  to  pull  it  past  the 
lens  and  pull  the  next  succeeding 
frame   into   place. 

\'4& 
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On  the  left  end  of  the  sprocket 
shaft  of  the  intermittent  mechanism, 
as  shown  in  Fig.  2,  I  have  secured  a 
bevel  gear  30  and  to  the  bearing 
which  surrounds  the  left  end  of  the 
shaft  back  of  the  bevel  gear  30  I 
have  secured  a  plate  31  extending  at 
right  angles  to  the  plane  of  the  shaft. 
Upon  this  plate  31  I  have  mounted  a 
conventional  counting  device  compris- 

ing a  plurality  of  rolls  each  bearing 
numerals  in  series  thereon  which  are 
mounted  upon  a  shaft  32  extending 
longitudinally  through  the  housing  33 
and  projecting  from  the  housing  ad- 

jacent the  bevel  gear  30.  To  the  end 
of  the  counting  machine  shaft  32  I 
have  secured  a  bevel  gear  34  posi- 

tioned and  adapted  to  mesh  with  the 
bevel  gear  30.  One  side  of  counting 
device  housing  33  has  a  window  or 
aperture  35  therein  through  which 
the  numerals  on  the  counting  rolls 
are  visible. 

In  operation,  the  balance  wheel  40 
which  is  keyed  to  a  shaft  of  the  in- 

termittent mechanism  is  continuously 
rotating  and  carrying  the  shaft  with 
it.  The  shaft  which  carries  the  bal- 

ance wheel  40  terminates  inside  the 
box  41  and  by  means  of  a  cam 
arrangement  attached  to  it  operates 
the  sprocket  shaft  42  which  extends 
out  the  other  side  of  the  box  41  and 
carries  the  sprocket  wheels  43.  This 
mechanism  is  so  arranged  that  the 
sprocket  shaft  42,  and  sprocket 
wheels  43,  by  intermittent  movement 
rotate  once  while  the  shaft  upon 
which  the  balance  wheel  40  is 
mounted  rotates  4  times.  This  is 
also  arranged  to  accord  with  the 
standard  film  which  carries  16  pic- 

tures to  the  foot  of  film,  and  each 
movement  of  the  shaft  42  and  sprock- 

ets 43  is  sufficient  to  move  one  frame 
of  the  film  past  a  given  point. 

The  construction  and  operation  of 
the  intermittent  mechanism  shown  is 
conventional  and  well-known  in  the 
art  and  it  is  not  believed  necessary  to 
go  into  further  details  concerning  its 
construction  and  operation. 

The  counting  mechanism  contained 
in   the   housing   33,   the    construction 
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and  operation  of  which  is  also  conven- 
tional, is  so  arranged  that  each 

movement  of  the  sprocket  shaft  42 
which  carries  the  bevel  gear  30 
causes  the  shaft  32  of  the  counting 
device  which  carries  the  numeral 
rolls  to  record  the  passage  of  one 
frame  of  the  film.  In  the  form  of 
counting  device  shown  there  are  five 
numeral  rolls  which  are  capable  of 
recording  the  passage  of  99,999 
frames  of  film.  The  usual  length  of 
the  rolls  of  film  is  1,000  feet  or  16,- 
000  frames.  Therefore,  by  referring 
to  the  exhibited  numerals  of  the 
counting  device  during  any  point  in 
the  projection  of  the  roll  of  film  it  is 
possible  to  calculate  accurately  the 
number  of  frames  of  film  which  have 
passed  the  lens  of  the  projector  and 
the   amount  which  remains  to  pass. 

Referring  to  Fig.  4  which  is  a  plan 
of  a  fragment  of  the  sound  record 
18,  the  starting  point  is  marked  by 
the  dot  indicated  by  the  small  arrow 
near  the  central  portion  of  the  rec- 

ord, and  the  word  "start"  adjacent 
thereto.  Secured  to  the  scale  bracket 
20,  and  extending  horizontally  above 
the  face  of  the  record  18,  is  a  plate 
arm  upon  which  is  supported  a  scale 
52  which  carries  a  graduated  scale 
beginning  at  the  inner  end  of  the 
plate  and  progressing  outwardly  of 
the  record  and  which  carries  mark- 

ings which  indicate  by  means  of  the 
arrows  the  starting  point  on  the  rec- 

ord 18  and  the  points  marked  by  the 
dots  on  the  record  at  which  the  sound 
corresponding  with  the  beginning  of 
the  400th,  800th,  etc.,  frame  of  film 
will  commence.  Such  scales  may  be 
made  up  for  every  size  and  type  of 
record. 
The  reproducer  arm  carries  the 

needle  50  which  follows  the  grooves 
of  the  record  and  adjacent  the  needle 
pointer  51  which  moves  outwardly  of 
the  record  with  the  needle  50  oppo- 

site the  scale  52  and  indicates  by 
means  of  markings  on  the  scale  the 
progress  of  the  needle  50  on  the 
record. 

Tt  is  preferable  to  indicate  by  dots 
or  other  means  on  the  record  points 
corresponding  to  the  scale  of  indica- 

tions, so  that  when  desired  the 
needle  may  be  set  upon  any  one  of 
the  dots  corresponding  with  the 
scale  indications.  The  bracket  20  may 
be    slidably   mounted    upon   the   hori- 

zontal bar  21  which  is  attached  to  the 
turntable  standard  16  so  that  it  may 

be  shifted  to  position  the  scale  ac- 
curately relative  to  the  record  18,  and 

hinged  as  at  22,  so  that  the  scale  may 
be  tipped  back  to  permit  removal  of 
the  record.  The  records  may  be 
marked  with  dots  as  described. 

It  will  be  understood  that  the 
mechanism  operating  the  turntable 
which  carries  the  record  18  is  syn- 

chronized with  the  mechanism  oper- 
ating the  intermittent  film  moving 

device  so  that  the  reproduction  of 
sound  will  coordinate  with  the  visual 
action  projected  from  the  film. 

The  starting  end  of  a  reel  of  film 
is  usually  provided  with  a  frame  in- 

dicating the  start,  ■  and  a  starting 
point  is  shown  as  indicated  on  the 
sound  record. 

In  operation,  the  pulling  of  the 
frame  of  the  film  carrying  the  start 
indication  past  the  lens  by  means  of 
the  sprockets  43  causes  the  counting 
device  to  register  the  numeral  1,  in- 

dicating that  one  frame  of  the  film 
has  passed.  When  the  projection 
machine  is  ready  to  pull  the  starting 
frame  through,  the  needle  50  on  the 
reproducer  arm  is  set  at  the  starting 
point  on  the  record  18.  The  opera- 

tion than  commences  and  as  the  film 

passes  through  the  projection  ma- 
chine the  counting  machine  records 

the  number  of  pictures  or  frames 
that  have  passed,  and  the  needle  on 
the  reproducing  arm  follows  the  rec- 

ord in  coordination  with  the  passing 
motion  picture  film. 

In  the  event  of  a  break  in  the  film 

above  the  sprockets  43  the  projec- 
tionist immediately  stops  the  ma- 

chine and  notes  the  number  of  frames 
recorded  by  the  counting  device. 
Ordinarily  when  such  a  break  oc- 

curs, the  projectionist  cannot  deter- 
mine the  point  on  the  sound  record 

18  at  which  the  needle  50  of  the  re- 
producer arm  19  should  be  placed  to 

coordinate  with  the  following  frames 
of  the  film;  thus,  the  only  procedure 
left  for  him  to  follow  is  to  repair  the 
break  and  start  again  at  the  begin- 

ning of  the  film  and  the  sound  rec- 
ord, or  to  disconnect  the  reproducing 

arm  from  the  sound  record  and  com- 
plete the  projection  of  the  reel 

without  the  sound  accompaniment. 
Or,  as  sometimes  happens,  ihe  film 

does  not  break  but  the  needle  on  the 

reproducer  arm  skips  or  jumps  or  re- 
peats some  of  the  grooves  on  the 

record,  and  thereby  throws  the  sound 
record  out  of  coordination  with  the 
film.  In  such  cases,  the  only  pro- 

cedure left  is  to  start  again  at  the 
beginning  of  the  film  and  record  or 
to  disconnect  the  reproducing  arm 
from  the  sound  record  and  proceed 
to  complete  the  reel  of  film  without 
the  sound  accompaniment.  Such  pro- 

cedure frequently  annoys  the  audi- 
ence. 

By  using  my  device,  however,  such 
annoyances  and  the  accompanying 
trouble  may  be  avoided.  When  the 
film  breaks  above  the  sprockets  43 
the  machine  may  be  stopped.  It  will 
generally  be  impossible  to  stop  the 
intermittent  mechanism  the  moment 
the  film  breaks  and  consequently  the 
number  of  frames  recorded  by  the 
counting  device  will  be  greater  than 
the  number  that  has  actually  been 
projected.  However,  by  consulting 
the  footage  numbers  on  the  film  the 
projectionist  can  quickly  determine 
the  number  of  frames  to  pull  through, 
without  operating  the  intermittent 
mechanism,  to  equal  the  number  re- 

corded on  the  counting  device,  or  he 
may  reverse  the  machine  and  turn 
the  counting  device  back  to  the  frame 
number  above  the  break. 

The  film  may  then  be  again  con- 
nected with  the  intermittent  mechan- 

ism    and     the     projection     machine 
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operated  blind  by  hand  until  the 
number  of  frames  recorded  on  the 
counting  device  coincides  with  a 
frame  number  indicated  on  the  scale 
or  record.  The  reproducer  needle  may 
then  be  placed  on  the  record  at  the 
point  indicated  by  the  scale  or  dot 
as  coinciding  with  the  frame  number 
showing  on  the  counting  device  and 
the  projection  and  sound  reproduction 
continued.  Such  an  operation  re- 

quires only  the  elimination  of  a 
relatively  small  part  of  the  film  and 
record  from  projection,  which  omis- 

sion will  usually  not  be  particularly 
noticed  by  the  audience. 

The  counting  device  may  be  dis- 
regarded in  such  a  situation  if  the 

projectionist  prefers  to  determine  the 
proper  frame  number  to  correspond 
with  the  record  or  scale  indications 
by  consulting  the  footage  or  frame 
numbers  on  the  margin  of  the  film; 
but  more  time  will  be  consumed  by 
such  a  procedure,  especially  where 
the  synchronization  between  the 
sound  record  and  film  is  destroyed  on 
account  of  the  reproducer  jumping 
or  repeating  grooves  as  hereinafter 
explained. 
When  the  needle  50  skips  or 

jumps  grooves  in  the  sound  record  18 

the  machine  may  be  stopped,  the 
number  of  frames  which  have  passed 
through  are  shown  by  the  counting 
device,  and  a  sufficient  additional 
number  may  then  be  run  blind  past 

the  projection  lens  to  make  the  re- 
corded length  of  film  correspond  with 

the  next  highest  frame  number  ap- 
pearing on  the  scale  52  or  on  the 

record  18.  The  needle  50  of  the  re- 
producer arm  19  is  then  set  on  the 

record  at  the  point  indicated  by  the 
indicating  arrow  51  in  alignment 
with  the  proper  mark  on  the  scale  52, 
or  at  the  proper  mark  on  the  record 
if  the  scale  is  not  being  used  and  the 
performance  may  then  proceed. 

The  graduations  on  the  scale  52 
which  are  shown  in  the  drawing  are 
set  as  shown  for  convenience  in  ex- 

planation. It  will  be  understood, 
however,  that  the  intervals  between 
points  will  not  in  actual  practice, 
represent  equal  numbers  of  frames 
owing  to  the  increasing  length  of  the 
grooves  as  the  needle  approaches  the 
outer  edge  of  the  record,  and  that  the 
distance  between  the  points  on  the 
scale  may  be  shortened  to  correspond 
with  the  amount  of  film  unrolled 
while  the  needle  50  is  passing  once 
around  the  record. 

It  will  be  obvious  that  various 
changes  may  be  made  in  the  specific 
arrangement,  combination,  and  con- 

struction of  the  various  parts  of  this 
improved  device  without  departing 
from  the  spirit  of  the  invention. 

Circuits  for  Various  P.  E.  Cell  Applications 
By  A.  J.   McMaster 
G-M  Laboratories,  Inc. 

THE  current  from  all  types  of 
photoelectric  cells  is  necessarily 

extremely  small,  i.  e.,  of  the  order  of 
microamperes.  To  utilize  such  minute 
currents  for  measurement  or  control 
purposes,  two  classes  of  equipment 
are  available.  The  cell  current  itself 
may  be  measured  by  means  of  low 
range  microammeters,  by  reflecting 
mirror  galvanometers,  or  by  means  of 
various  types  of  electrometers.  A 
simple  photometer  circuit  in  which 
such  a  measuring  instrument  is  used 
is  shown  in  Figure  1.  This  circuit 
can  be  used  for  the  photometry  of 
lamps,  measurement  of  reflection,  ab- 
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Fig.  1 — Simple  photometer  circuit,  for 
comparing  light  intensities,  measurement 
of  relative  transmissive  power,  reflective 
power,  etc. 

Fig.  2 — Optical  arrangement  of  lamp  and 
cell  used  in  measuring  properties  of 
various  materials  and  for  sorting,  grad- 

ing,   counting    and    inspection    purposes 

sorptive  and  transmissive  power  of 
materials,  and  for  many  other  pur- 

poses. It  is  also  possible  to  design  ex- 
tremely sensitive  relays  with  which 

local  circuits  can  be  controlled  to 
operate  in  the  series  circuit  of  Figure 
1.  However,  such  instruments  are 
very  expensive,  and  their  use  is  not 
considered  to  be  entirely  satisfactory. 

In  Figure  2  is  shown  an  optical  ar- 
rangement which  may  be  used  in 

studying  the  properties  of  materials 
in  conjunction  with  the  circuit  of 
Figure  1. 
When  it  is  undesirable  to  use  one 

of  the  very  sensitive  current  measur- 
ing instruments  required  in  the  simple 

series  circuit,  or  where  a  relay  is  re- 
quired to  initiate  an  operation  by  con- 

trolling a  local  circuit,  one  or  more 
stages  of  vacuum  tube  amplification 
must  be  used  with  the  cell.    In  Figure 

3  a  one  stage  direct  coupled  amplifier 
is  shown  with  both  a  milliammeter  and 
an  electromagnetic  relay  in  the  plate 
circuit  of  the  three  electrode  tube. 
With  the  milliammeter,  the  cell  and 
amplifier  may  be  used  as  a  light-meas- 

uring instrument  in  the  same  manner 
that  the  circuit  of  Figure  1  can  be 
used.  By  the  proper  selection  of  tube 
and  circuit  constants,  a  linear  re- 

sponse characteristic  will  be  obtained 
over  a  range  of  light  intensities. 

With  the  electromagnetic  relay  in 
the  plate  circuit,  so  adjusted  to  oper- 

ate on  a  definite  current  margin,  this 
one  stage  amplifier  circuit  is  used  to 
control  small  lamps  or  power  relays 

Fig.  3 — One  stage 
amplifier  and  relay. 
This  circuit  is  used 
in  many  ways  for 

controlling  an  electric  circuit  by  means 
of  light  and  for  the  measurement  of  light 
flux   or   illumination. 
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when  the  light  on  the  Visitron  cell 
changes  by  a  pre-determined  amount. 
The  uses  for  such  an  "optical  relay" 
are  practically  unlimited.  Some  of 
the  obvious  applications  are  in  the 
control  of  artificial  illumination,  and 
in  the  operation  of  timing  and  count- 

ing devices  in  which  the  control  me- 
dium is  but  a  beam  of  light. 

The  sorting  of  piece  parts,  exami- 
nation of  polished  surfaces  for  flaws, 

counting  of  painted  articles,  control 
of  machines  using  stock  of  variable 
length,  operation  of  safety  devices  on 
elevators  and  hundreds  of  other  ap- 

plications are  entirely  practical  with 
this  type  of  circuit  or  modification 
thereof.  For  many  purposes  the  opti- 

cal system  of  Figure  2  can  also  be 
used  with  the  circuit  of  Figure  3. 

Such  amplifier  circuits  can  be  de- 
signed to  operate  on  a.  c.  or  d.  c. 

supply  lines.  As  the  light  signal  is 
generally  of  the  non-oscillatory  type 
— i.  e.,  the  changes  are  of  very  low 
frequency — it  is  necessary  to  use  con- 

tinuous current  or  direct  coupled  am- 
plification. In  such  circuits,  it  is  im- 

possible to  use  grid  condensers  re- 
sulting in  the  necessity  for  separate 

Fig.  4— Preliminary  amplifier  used  with 
Visitron    cells    for    sound    picture    work 

"A"  and  "B"  batteries  or  high  grid 
bias  potentials  in  multi-stage  circuits. 
To  obviate  this  difficulty  it  is  custom- 

ary in  some  cases  to  introduce  an  au- 
dio frequency  into  the  circuit  electri- 

cally or  optically  by  means  of  a  ro- 
tating sector  or  other  means.  In  such 

an  arrangement,  the  amplifier  may  be 
of  the  ordinary  resistance — condenser 
or  transformer  coupled  types,  one  of 
which  is  shown  in  Figure  4. 

In  talking  motion  picture  work,  it 
is  customary  to  use  a  preliminary  or 
"head"  amplifier  of  the  type  shown 
in  Figure  4.  The  output  of  this  am- 

plifier may  be  attenuated  through  the 
fader  and  then  connected  to  the  pow- 

er amplifier  of  three  or  more  stages 

terminating  in  power  tubes  and  thea- 
tre speakers.  In  designing  such  am- 

plifiers it  is  desirable  to  provide  suf- 
ficient voltage  gain  that  the  photoelec- 

tric cell  may  be  operated  at  an  output 
level  below  its  maximum  capacity. 
When  two  sound  projectors  and 

two  preliminary  amplifiers  are  to  be 
used  with  one  fader  and  one  power 
amplifier,  it  is  customary  to  match 
the  output  of  the  cell  in  each  project- 

or to  give  the  same  output  to  the 
fader.  The  recommended  method  in 
the  case  of  gas-filled  type  A  cells  is 
to  adjust  the  cell  voltage  by  means  of 
a  potentiometer.  In  all  cases,  the  cell 
voltage  should  be  made  as  low  as 
possible  to  obtain  the  most  satisfac- 

tory results,  and  the  maximum  cell life. 

When  Type  AV  vacuum  cells  are 
used  with  an  amplifier  it  is  not  pos- 

sible to  attenuate  the  cell  output  satis- 
factorily by  decreasing  the  applied 

voltage.  In  this  case  it  is  necessary 
to  provide  an  interstage  potentiometer 
by  means  of  which  the  voltage  signal 
may  be  properly  controlled.  An  alter- 

native method  is  to  control  the  in- 
tensity of  the  light  source. 

More  on  Lens  Wheel  Projector 
MANY  inquiries  were  received  as 

a  result  of  the  article,  "Re- 
volving Lens  Wheel  Projector,"  which 

appeared  in  the  August  issue.  These 
inquiries  were  forwarded  Mr.  A.  J. 
Holman,  inventor  of  this  projector, 
who,  while  extremely  busy  at  present, 
presents  a  prepared  statement  which 
he  uses  to  answer  the  most  commonly 
asked  questions  on  his  development. 
Several  inquiries  in  the  group  will  be 
answered  by  Mr.  Holman  in  detail 
when  he  begins  the  presentation  in 
these  columns  of  a  series  of  articles 
intended  to  explain  in  detailed  form 
several  points  of  the  mechanism.  His 
communication  follows : 

"I  am  very  glad  to  receive  the  in- 
quiries which  you  so  kindly  forwarded 

to  me  subsequent  to  the  appearance  in 
your  publication  of  a  description  of 
my  revolving  lens  wheel  projector.  I 
regret  that  I  have  not  the  time  just 
at  present  to  answer  in  detailed  form 
some  of  the  questions  in  this  group, 
but  I  shall  essay  this  when  I  submit  to 
you  the  series  of  articles  you  ar- 

ranged for.  A  prepared  statement 
which  I  made  up  some  time  ago  covers 
fairly  well  a  majority  of  the  questions 
asked  about  my  projector;  and  I  shall 
beg  your  indulgence  to  use  this  for  the 
present.  At  a  later  date  I  shall  be 
glad  to  go  into  a  more  detailed  ex- 

planation of  the  points  involved" 
(Statement  follows)  : 

Cleaning   of  Lenses 

"In  regard  to  keeping  the  lens  wheel 
clean,  it  will  be  of  interest  to  know 
that  these  lenses  require  cleaning  per- 

haps once  every  three  or  four 
months.  Centrifugal  force  and  the 
air  currents  within  the  enclosing  case 
provide     a     natural     cleaning     effect, 

hence  the  projectionist  has  little  to  do 
in  this  respect. 

Use  Lenses,   Not  Mirrors 

"It  must  be  remembered  that  these 
are  lenses  and  not  mirrors.  With 
reasonable  care,  lens  wheels  should 
not  deteriorate  appreciably  in  five 

years'  service,  due  to  scratching  of 
the  lenses  incident  to  cleaning. 

"The  point  with  regard  to  securing 
the  required  accuracy  in  commercial 
construction  of  lens  wheels  is  well 
taken.  Just  how  this  problem  has 
been  solved  is  fully  described  in  an 
article  appearing  in  the  June,  1930, 
issue  of  the  S.  M.  P.  E.  Journal, 
pages  623-635.  I  have  perfected  a 
lens  grinding  and  polishing  machine 
which  produces  exactly  matched 
lenses  in  quantities  at  low  cost. 

"Regarding  the  light  transmitting 
efficiency  of  the  condenser  and  objec- 

tive system,  there  is  nothing  to  choose 
between  our  projector  and  the  best  in- 

termittent projectors.  Our  present 
mask  system  cuts  off  about  the  same 
amount  of  light  as  does  the  shutter 
of  the  intermittent  projector,  but  we 
have  recently  devised  a  means  for 
saving  this  heretofore  wasted  light, 
thereby  increasing  the  light  transmit- 

ting efficiency  of  our  system  about 
100  per  cent. 

Reduction   of  Heat 

"Our  condenser  system  has  many 
advantages,  one  of  the  most  impor- 

tant being  a  much  cooler  spot,  due  to 
the  greatly  reduced  light  concentra- 
tion. 

"There  is  no  doubt  but  what  the 
elimination  of  flicker,  both  visible  and 
invisible,  reduces  eye  strain,  hence  it 
is  not  at  all  surprising  that  our  pro- 

jected picture  may  be  viewed  for  long 
periods  without  producing  fatigue  or 
a  sensitive  state  of  the  eyes.  After 
witnessing  direct  side-by-side  com- 

parison tests,  experts,  on  two  occa- 
sions, have  stated  that  the  perform- 

ance of  our  projector,  as  regards  defi- 
nition, steadiness  and  illumination,  is 

the  equal  of  the  best  results  obtain- 
able with  the  latest  new  intermittent 

machine. 

"Having  equalled  the  best  in  these 
respects,  our  system  of  projection  has 
in  addition  all  the  well  recognized  ad- 

vantages of  continuous  projection  and 

none  of  the  difficulties." 

Contribution  to  the  Art 
Some  expert  has  told  us  that 

speech  energy  extends  from  a  fre- 
quency of  60  cycles  to  above  6,000, 

with  an  average  of  about  200  cycles. 
The  vowel  sounds  carry  most  of  the 
energy  of  speech  and  their  important 
frequencies  lie  below  3,000  cycles. 
The  consonants  are  the  characteristic 
quips  and  quirks  with  which  the 
syllables  begin  and  end,  weak  in  energy 
but  important  to  intelligibility.  In 
frequency  they  are  rather  high,  some 
involving  vibrations  attaining  to  a 
frequency  of  6,000  cycles  or  even 

higher. 
The  speech  energy  output  of  the 

normal  voice  has  been  found  to  be  at 
the  rate  of  about  125  ergs  per  sec- 

ond, and  computations  reveal  that  if 
we  could  have  a  million  persons  talk- 

ing steadily,  and  were  able  to  con- 
vert the  energy  of  their  voice  vibra- 

tions into  heat,  these  people  would 
have  to  talk  for  an  hour  and  a  half 
to  produce  enough  heat  to  make  a 
cup  of  tea,  and  yet  we  are  charged 
with  being  the  sole  purveyors  of  "hot 
air!" — Frank  H.  Vizetelly  in  Atlantic 
Monthly  for  August. 
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Essential  Points  on    Theatre  Acoustics 
By  Paul  E.  Sabine,  Ph.D. 

In  Collaboration  with  Acoustical  Division,   Western  Felt  Works 

MOST  motion  picture  thea
tres 

now  in  use  were  built  orig- 

inally for  the  "silent  drama." 
Little  attention  was  paid  to  their 
acoustical  properties.  The  introduc- 

tion of  sound  motion  pictures  has 
made  good  acoustics  an  essential  re- 

quirement of  motion  picture  theatres. 
As  a  result  many  theatre  managers 
find  it  necessary  to  correct  the  poor 
acoustic  conditions  that  now  exist. 
Each  theatre  presents  a  particular 
problem  which  calls  for  detailed 

study,  and  in  the  case  of  large  thea- 
tres where  the  problem  is  particularly 

difficult,  the  theatre  owners  should  ob- 
tain competent  advice  from  a  recog- 
nized authority  on  the  subject. 

Acoustical  difficulties  are  largely 
due  to  what  is  known  as  excessive 
reverberation.  To  know  what  is 
meant  by  reverberation  it  is  only 
necessary  to  step  into  an  empty  thea- 

tre and  speak  a  single  syllable  in  a 
loud  tone  of  voice.  It  will  be  noted 
that  the  sound  is  prolonged  for  a 
considerable  length  of  time.  This  pro- 

longation of  sound  is  known  as  rever- 
beration. When  extreme,  prolonga- 

tion of  each  syllable  causes  succes- 
sive syllables  to  overlap,  making  it 

difficult  and  sometimes  impossible  to 
understand. 

Cause  of  Reverberation 

Reverberation  is  due  to  the  reflec- 
tion back  and  forth  from  walls  and 

ceilings  and  floors  of  the  sound  waves. 
Tests  show  that  an  ordinary  wall  or 
ceiling  reflects  about  97  per  cent  of 
sound  energy  that  strikes  it,  only  3 
per  cent,  of  the  energy  being  ab- 

sorbed. It  is  easy  to  see  that  if  there 
is  nothing  but  surfaces  of  this  kind 
for  the  sound  to  strike,  it  will  take 
a  large  number  of  reflections  for 
sound  energy  to  be  dissipated  to  the 
point  of  inaudibility.  In  other  words, 
reverberation,  the  cause  of  poor  acou- 

stics, is  due  to  excessive  reflection 
and  insufficient  absorption  of  sound 
by  the  interior  surfaces  of  the  room. 

Soft,  fibrous,  porous  materials, 
such  as  draperies,  carpets,  the  up- 

holstering of  seats  and  the  clothing 
of  the  audience  absorb  sound  much 

more  strongly  than  do  hard  non-por- 
ous materials.  All  absorbent  materi- 
als in  a  room  contribute  to  what  is 

called  its  "total  absorbing  power." 
Increasing  the  total  absorbing  power 
reduces  the  reverberation  in  a  room. 
In  some  cases  these  natural  factors 
are  to  keep  reverberation  from  being 
excessive. 
In  other  cases,  particularly  in 

rooms  in  which  no  attention  was  paid 
to  acoustics  in  design,  the  absorption 
is  too  small  and  the  reverberation  is 

correspondingly  great.  Sometimes 
where  the  average  audience  is  much 

smaller  than  the  total  seating  capa- 
city a  theatre  may  be  satisfactory 

when  all  the  seats  are  filled,  and 
acoustically  poor  when  only  a  small 
audience  is  present. 

The  remedy  in  such  cases  is  to  in- 
stall a  highly  sound-absorbent  ma- 

terial in  sufficient  quantity  to  bring 
the  reverberation  time  down  to  what 
it  should  be.  Precise,  determination 
of  the  reverberation  time  of  an  exist- 

ing room,  and  the  treatment  neces- 
sary for  its  correction,  requires  a 

detailed  study  of  the  plans.  But  the 
rules  set  forth  in  the  following  will 
be  found  in  a  large  percentage  of 
cases  to  be  sufficiently  accurate  for 
all  practical  purposes,  and  are  such 
that  the  theatre  man  can  determine 
for  himself  whether  or  not  he  should 
invest  in  acoustical  treatment  and, 
if  so,  how  much  and  where  it  should 
be  applied. 

Acoustic  Treatment  Necessary 

That  there  is  a  great  need  for 
sound  treatment  has  been  forcibly 
brought  to  the  attention  of  the  mo- 

tion picture  industry. 
With  the  advent  of  sound  pictures 

it  was  found  that  many  houses  could 
not  possibly  handle  sound  pictures, 
without  first  installing  sound  absorb- 

ing material  to  correct  the  acoustics. 
The  theatre  industry  had  to  ex- 

pedite their  preparation  for  sound 
and  talking  pictures  for  the  following 
reasons : 

A :  Almost  100  per  cent  of  the 
pictures  now  being  made  by  the  pro- 

ducers are  sound  or  talkies. 
B:  The  millions  of  dollars  spent 

on  the  development  of  the  radio  has 
taught  the  theatre-going  public  to 
appreciate  tone  quality  in  sound  pic- 

tures. The  public  will  not  pay  to  hear 
poor  sound  projection. 
C:  The  small  house  is  made  an 

equal  competitor  of  the  large  house 
by  having  correct  sound  conditions. 
D:  Theatres  which  have  properly 

equipped  themselves  for  sound  have 
shown  marked  increases  in  percent- 

age of  attendance. 
E :  Theatregoers  will  drive  miles 

to  enjoy  a  good  sound  or  talking  pic- 
ture properly  projected  in  a  house 

where  acoustics  are  good. 

F:  A  good  talking  picture  pro- 
jected in  a  house  acoustically  unsuited 

to  sound  reception  is  similar  to  weak 
voices,  untrained  amateurs  trying  to 
compete  with  high  class  professionals. 
G:  The  exhibitor  seldom  realizes 

how  faulty  his  own  reproduction  of 
sound  is. 

Rigid  rules  can  be  issued  or  quiet 
signs  can  be  posted.  These  are  all 
subject  to  the  whims  of  human  ele- 

ment and  are  seldom  rigidly  enforced. 
Where  noise  exists  it  is  necessary  on 
the  part  of  everyone  to  make  more 
noise  so  that  they  can  be  understood. 
Unless  something  is  done  to  quiet 
the  necessary  noise  at  its  origin,  there 
is  soon  an  accumulation  of  both  nec- 

These  curves  show  increase  in  noise  due  to  reverberation 
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Volume  of 
Room  in 
Cubic  Feet 

10,000 
25,000 
50,000 

100,000 
200,000 

TABLE  1 

Acceptable  Limits 
of  Reverberation 
Time  in  Seconds 

A Volume  of 

Room  in 
Cubic  Feet 

Half         Maximum 
Audience      Audience 

0.9-1.2       0.6-0.8 400,000 

1.0-1.3         .8-1.1 600,000 
1.2-1.5         .9-1.3 800,000 
1.5-1.8       1.2-1.5 1,000,000 
1.8-2.0       1.4-1.7 

Acceptable  Limrits 
of  Reverberation Time  in  Seconds 

Half 

Audience 
Maximum 
Audience 

2.1-2.3 1.7-2.0 
2.3-2.6 1.8-2.2 
2.5-2.8 1.9-2.3 
2.6-2.9 2.1-2.5 

essary  and  unnecessary  noise  that  be- 
comes unbearable.  This  is  shown  in 

the  chart  shown  herewith. 

Sound  Wave   Characteristics 

Sound  waves  travel  by  air  1,100 
feet  per  second.  Sound  generated  in 
a  room  proceeds  outward  in  spherical 
waves  from  the  source  to  the  walls, 
where  it  is  reflected,  absorbed  and 
transmitted.  The  reflecting  sound 
proceeds  to  a  second  wall  where  it 
is  again  reflected,  absorbed  and  trans- 

mitted, and  so  on,  experiencing  from 
200  to  300  reflections  to  an  average 
sound.  The  greater  the  dimensions 
of  the  house,  the  more  prolonged  will 
be  the  reverberations,  other  things  be- 

ing equal. 
Reverberation  time  of  a  room, 

house  or  auditorium,  is  the  time  re- 
quired for  sound  of  specified  inten- 

sity to  die  away  to  inaudibility.  Ac- 
tual calculation  rather  than  experi- 
ment must  be  employed  to  determine 

the  reverberation  time  of  each  room. 

The  method  of  making  this  calcula- 
tion will  be  explained  later. 

If  the  walls  of  the  room  are  cov- 
ered with  some  highly  sound-absor- 
bent material,  only  a  small  number 

of  reflections  may  suffice  to  destroy 
the  sound.  Such  a  room  is  acoustical- 

ly "dead"  and  undesirable.  A  little 
reverberation  is  necessary  to  satisfy 
our  established  tastes  and  auditory 

habit,  and  the  desired  amount  of  re- 
verberation is  found  by  experiment  to 

increase  with  the  size  of  the  audi- 
torium. 

Experience  with  a  number  of  exist- 
ing auditoriums  of  acceptable  acou- 
stic quality  makes  possible  the  formu- 

lation of  Table  I  shown  herewith,  on 
which  the  acceptable  limits  of  the 
standard  reverberation  time  are  ex- 

pressed for  rooms  of  different  vol- 
ume. 

The  limits  given  in  the  table  are 
not  to  be  regarded  as  rigid.  Auditori- 

ums are  known  which  exceed  these 
limits  in  either  direction  by  several 
tenths  of  a  second  and  yet  are  fairly 
satisfactory  quality.  However,  in 
planning  a  new  auditorium  it  should 
be  the  aim  to  strike  the  average  of 
the  range  given. 
As  a  result  of  investigations  we 

have  a  formula  giving  the  reverbera- 
tion time  of  a  room.    Let 

t=reverberation   time    in    seconds, 
V=volume  of  room  in  cubic  feet, 

A="total  absorption"  of  the  room 
(explained  below). 

Then  the  following  relation  holds: 
0.05  X  V 

t=   ■ A 

The  only  point  that  needs  explana- 
tion  in  this   formula  is  the  quantity A. 

Different  materials  differ  consid- 
erably in  their  absorbing  powers  for 

sound.     The   most    complete    absorber 

known  is  an  open  window.  It  is 
theoretically  possible  that  a  small 
amount  of  sound  may  be  sent  back 
by  diffraction  from  the  edges  of  the 
window,  but  this  quantity  is  so  small 
that  it  is  permissible  to  say  that  an 
open  window  is  a  perfect  absorber. 
In  other  words,  if  it  may  be  said  that 
an  open  window  absorbs  (or  trans- 

mits) all  the  sound  that  falls  upon 
it.  Its  coefficient  of  absorption  is 

unity,  while  that  of  1/2"  Westfelt 
is  0.34. 

In  like  manner,  every  substance 
may  be  said  to  have  its  own  absorp- 

tion coefficient.  This  constant  has  been 
measured  by  a  known  authority  for 
a  number  of  common  materials,  and 
workers  have  extended  the  list.  If 
now,  we  take  each  surface  exposed 
to  sound  in  the  roof,  and  multiply  it 
by  its  absorption  coefficient,  then  the 
sum  of  these  co-efficients  for  all  the 
surface  will  be  the  quantity  A. 

(To  be  continued) 

Projection  a  Specialized  Art 

INDICATIVE  of  what  is  meant  by the  statement  that  projection  is 
a  specialized  art  is  the  following 

newspaper  clipping  which  was  sub- 
mitted for  reprinting  from  the  head- 

quarters of  the  Projection  Advisory 
Council.  The  incident  which  forms 
the  basis  for  this  news  story  drives 
home  the  argument  of  friends  of  pro- 

jectionists that  a  real  worker  in  the 
art  must  be  more  than  a  mere 

mechanic,  that  he  must  in  fact  be  in- 
oculated with  the  showmanship  virus. 

The  particular  point  of  view  ex- 
pressed in  this  contribution  has  been 

presented  in  many  words  and  many 
forms  on  numerous  occasions,  but 
never  more  effectively,  and  it  is  with 
real  pleasure  that  we  reprint  it  here. 

Editor,  Motion  Picture  Projec- 
tionist.   Sir: 

Enclosed  you  will  find  an  item  from 
The  Evening  Sentinel  Ansonia,  Con- 

necticut. While  the  accident  was  a 
serious  one  and  John  Griffiths,  Jr., 
has  my  sincere  sympathy,  it  is  not 
solely  for  this  reason  that  I  call  your 
attention  to  the  matter.  The  particu- 

lar interest  of  the  item  is  in  the  two 
concluding  paragraphs  and  especially 
in  the  four  concluding  lines.  Read- 

ing: "the  plucky  father  who  upheld 
the  tradition  of  the  theatrical  pro- 

fession that  no  matter  what  happens, 

the  show  must  go  on." 
In  "Projection  A  Specialized  Art" 

issued  about  a  year  ago  by  the  Pro- 
jection Advisory  Council,  it  was 

pointed  out  that  the  projectionist 
must  be  more  than  a  technician.  A 
good  technician  may  have  a  knowledge 
of  electricity,  optics  and  mechanics, 
which  would  enable  him  to  qualify  as 
a  first  class  operator.  Until,  how- 

ever, he  has  had  long  experience  in 
the  theatrical  field  and  has  become  a 
showman,  he  will  not  have  become  a 

real  projectionist, 
combination    of 

It  is  this  unique 
a  technical  training 

with  the  development  of  his  artistic 
side,  which  really  makes  a  projection- 
ist. 

The  article  from  the  Sentinel  fol- lows: 

John  Griffiths,  jr.,  projectionist  at 
the  Capitol  theater  who  received  an 
electrical  shock  yesterday  afternoon, 
had  so  far  recovered  this  morning 
that  he  was  able  to  leave  the  Griffin 
hospital.  It  is  believed  that  Mr.  Grif- 

fiths will  fully  recover  from  his  expe- rience. 

He  had  a  close  call  however.  Trou- 
ble was  experienced  in  the  theater 

yesterday  afternoon  when  the  electric 
current  failed  and  Mr.  Griffiths,  who 
was  in  the  projection  room  with  his 
father,  John  Griffiths,  chief  projec- 

tionist, left  the  booth  to  test  the  wires. 
While  thus  engaged  the  current  re- 

turned and  Mr.  Griffiths  received  a 
severe  shock. 

He  did  not  receive  the  full  voltage 
of  the  moving  picture  wires,  which  is 
high,  but  was  seriously  affected.  He 
managed  to  get  back  to  the  projection 
booth  where  he  collapsed.  Mr.  Grif- 

fiths was  unconscious  when  taken  to 
the  Griffin  hospital,  but  later  revived 
and  improved  so  rapidly  that  this 
morning  he  was  able  to  go  to  his 
home. 

Father  Stayed  at  Post 

Mr.  Griffiths,  senior,  while  deeply 
concerned  over  the  condition  of  his 
son,  remained  at  his  post.  The  per- 

formance was  resumed,  although  the 
father,  knowing  his  son  was  uncon- 

scious at  the  hospital,  was  beset  with 
fears  and  doubts. 

People  who  attended  the  theater 
yesterday  afternoon  were  unaware  of 
the  dramatic  incident  on  the  top  floor 
of  the  playhouse  or  of  the  plucky 
father  who  upheld  the  tradition  of 

the  theatrical  profession,  that  "no matter  what  happens,  the  show  must 

go  on." 
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The  Engineer  to  the  Projectionist:— 

READERS  of  this  public
ation 

will  recall  the  hard  fight  waged 
in  these  columns  for  the  right 

of  projectionists  to  exercise  their  nat- 
ural curiosity  and  to  bend  every  effort 

to  familiarize  themselves  with  details 
of  the  particular  sound  reproducing 
system  which  they  are  using.  The 
efforts  of  this  publication  in  this  di- 

rection bore  fruit,  for  conditions  in 
this  respect  at  present,  with  both 
manufacturers  and  projectionists  co- 

operating with  each  other  for  the 
common  good,  are  unparalleled  in  the 
motion  picture  business.  Never  has 
there  been  such  close  contact  main- 

tained, such  good  fellowship  estab- 
lished between  the  maker  and  the 

user  of  projection  equipment  as  at 
present.  And  this  obviously  is  a  good 
thing,  a  development  to  be  nurtured 
and  furthered  in  every  direction. 

In  certain  quarters  of  the  industry, 
however,  there  still  exists  that  die- 

hard feeling  that  projectionists  should 
accept  whatever  equipment  is  handed 
them  and  without  further  comment 
proceed  to  operate  it.  It  is  required, 
of  course,  that  the  projectionist  de- 

liver 100%  efficiency  with  the  equip- 
ment— whether  he  understands  the  de- 

tails of  its  mechanism  or  not.  This 
little  coterie  who  advocate  the  reten- 

tion of  the  old-style  method  of  mar- 
keting and  servicing  projection  equip- 
ment, give  the  impression  that  all 

equipment,  even  after  it  is  installed 
in  the  projection  room,  is  as  much  a 
secret  as  when  it  was  under  develop- 

ment in  the  manufacturer's  factory, 
and  that  a  projectionist  has  but  to 
operate  it  and  not  design  it.  Coopera- 

tion to  this  small  group  consists  in 
having  the  projectionist  do  not  as  he 
thinks  best  but  as  he  is  told.  This 
surely  is  not  a  healthy  condition. 

Equipment   Proving   Ground 

Granted  that  the  average  projec- 
tionist is  not  an  "engineer,"  nor  is  he 

to  be  considered  as  equally  well- 
versed  in  the  sound  picture  art  as 
the  laboratory  technician  who  is  re- 

sponsible for  contributions  to  ad- 
vancements in  design,  assembly  and 

accuracy  of  the  equipments;  never- 
theless, the  writer  reiterates  at  this 

time  that  in  the  projection  room  the 
projectionist  is  supreme,  and  there 
is  no  group  of  men  to  be  found  today 
who  can  go  in  and  duplicate  his  work 
in  every  particular.  Any  number  of 
manufacturers  have  told  the  writer 
that  the  best  test  of  any  new  piece 
of  equipment  is  to  be  had  from  a 
thirty-day  test  in  a  number  of  pro- 

jection rooms.  The  suggestions  for 
improvement  which  result  from  such 
trial  runs  are  at  once  a  tribute  to  the 

manufacturer's  foresight  in  arrang- 
ing for  the  tests  and  to  the  projec- 

tionist's acumen  in  his  work.  This 
is  fact,  not  fancy,  and  may  be  veri- 

By  James  J.  Finn 

fied  by  inquiry  to  any  manufacturer 
of  projection  equipment. 

I  have  seen  any  number  of  projec- 
tion appliances  that  held  great  prom- 

ise in  the  laboratory,  that  in  theory 
and  preliminary  experiment  shaped 
up  as  fine  accessories  to  the  projec- 

tion art;  and  I  have  seen  these  same 
appliances  fade  from  the  equipment 
picture  after  a  short  trial  in  the  pro- 

jection room  under  actual  operating 
conditions. 

There  is  absolutely  nothing  that 
goes  into  a  projection  room  that 
should  be  a  mystery  to  the  projec- 

tionist. He  should  understand  the 
whys  and  wherefores  of  every  bit  of 
equipment  in  his  room;  and  if  he 

doesn't,  he  is  fooling  himself,  cheat- 
ing his  employer,  and  betraying  his 

Local  Union  which  placed  him  on  the 

job. 
In  connection  with  sound  equip- 

ments, the  rather  general  impression 
prevails  that  projectionists  should 
take  it  as  it  comes,  trust  in  God,  and 
proceed  to  learn  the  operating  prin- 

ciples by  rote  and  without  concern  to 
the  reasons  for  their  operating  moves. 
This  publication  is  absolutely  op- 

posed to  any  such  theory,  and, 
further,  it  maintains  that  no  projec- 

tionist or  group  of  projectionists 
should  be  exposed  to  such  pro- 

paganda. I  cite  at  this  time  certain  excerpts 
from  the  remarks  of  a  sound  picture 
company  service  engineer  before  a 
Florida  Local  Union  as  indicative  of 
the  general  tone  of  such  propaganda. 
The  portions  referring  to  cooperation 
between  projectionist  and  engineer 
are  fine — great  stuff;  but  the  impli- 

cation that  the  projectionist  should 
stifle  his  natural  inquisitiveness  is 
not  so  good.    These  remarks  follow : 

Engineer   to   Projectionist 

"I  shall  say  a  few  words  as  to  our 
relationship  in  general,  yours  and 
mine. 

"What  is  to  you  the  strongest,  the 
most  powerful  word  in  the  dictionary? 
I  believe  that  you  will  agree  with  me 

that  it  is  the  word  'faith.'  In  every- 
thing that  we  do  it  is  faith,  faith. 

If  you  were  to  operate  an  elevator 
of  some  building  you  would  not  neces- 

sarily inquire  into  the  structure  of 
that  particular  building,  that  particu- 

lar elevator  shaft  or  of  that  particu- 
lar elevator.  You  have  faith  in  their 

proper  design  and  construction.  You 
are  primarily  interested  in  the  pro- 

cedure for  the  proper  operation  of 
your  elevator.  That  is  the  job  on 
hand.    That  is  your  assigned  duty. 
"When  you  go  into  your  auto  you 

have  faith  that  the  engineers  have 
so  designed  and  constructed  it  for 
strength,  durability,  speed  and  endur- 

ance that  with  the  proper  amount  of 
lubrication,  gas  and  electricity  (the 
spark)  plus  your  piloting  that  you 
'get  there.'   You  do  not  delve  into  the 

finer  parts  of  your  auto  constantly  to experiment.  You  do  not  fool  with  it 
as  long  as  it  is  giving  you  service. 
You  do  not  ask  why  and  how  and 
what  the  relationship  of  each  part 
of  the  car  is  to  the  other  that  makes 
it  run.  You  accept  certain  established 
axioms  and  definite  facts.  You  don't 
worry  about  a  thing  but  oil,  gas — and 
the  girl.  You  have  faith  in  the  sound- ness and  construction  of  the  car.  You 
have  faith  in  the  designers  of  the 
engine.  You  have  faith  in  your  gar- 

age or  service  man,  and  lastly  you 
have  faith  in  yourself,  your  driving, 
because  you  are  following  what  has 
been  found  from  long  established 
practice  the  best  method  and  proce- 

dure for  handling  the  car  and  your- self. 
"And  so  it  should  be  with  your sound  equipment.  Carry  on  what  has 

been  found  to  be  the  best  practice 
for  its  proper  functioning.  Don't  per- mit yourselves  to  worry  needlessly  as 
to  the  whys  and  wherefores  of  its 
construction.  The  general  principles 
—yes — but  not  the  minute  details. 
Don't  experiment  with  your  sound 
equipment,  because  you  cannot  be  ex- 

pected to  improve  on  or  compete  with 
the  laboratories  any  more  than  you 
could  or  would  with  the  steel  structur- 

al designers  and  builders  of  your  sky- 
scraper, your  elevator  shaft,  your 

elevator  or  of  your  automobile  manu- 
facturer, all  of  whom  are  spending millions  annually  and  have  hundreds 

of  engineers  to  keep  your  equipment 
at  its  peak  and  abreast  of  the  times. 
Have  a  little  faith.  Take  something 
for  granted.  Follow  the  established 
directions  and  instructions.  Use  good 
judgment  in  your  driving  and  pilot- 

ing. As  with  your  car,  don't  demand the  impossible  even  if  it  is  made  of 
iron.  Watch  and  see  and  hear  every- 

thing when  at  the  wheel.  If  you  have 
lubricated  correctly;  if  your  mechan- 

ism is  clean;  if  your  batteries  are  up 
—permit  me  to  say,  'You  should 

worry.' 

"For  your  daily  auto  outings  you have  little  to  watch,  but  imagine 
yourself  taking  a  long  trip  once  a 
week.  No  matter  how  good  your 
'boat'  or  car  runs  you  give  it  special attention,  a  good  cleaning  inside  and 
out.  Inside  for  smoothness  and  bet- 

ter functioning  of  your  engine  and 
outside  for  your  personal  pride.  Your 
equipment  now  has  a  week's  trip 
ahead — I,  personally,  have  not  a  kick- 
to  make  anywhere  as  to  the  condition 
of  your  sound  equipments — but  as  you 
know  there  is  always  a  little  room 
for  improvement.  Watch  the  inside 
and  outside  of  your  projection  heads, 
of  your  motors,  of  your  batteries,  of 
your  booths.  You  know  how  you 

judge  the  other  fellow's  wife — by  her housekeeping.  The  mechanic  by  his 
shop  and  his  tools. 

"In  conclusion: — Have  a  little  faith 
in  your  equipment.  A  little  faith  as 
to  the  whys  and  the  wherefores.  A 
little  faith  in  your  engineer's  advice 
or  suggestions.  He  in  turn  accepts 
his  daily  instructions  on  the  same 
principle.      Please    accept    what    the 

(Continued  on  page  44) 
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As  The  Editor  Sees  It 
A ^Stereoscopic  Motion  Pictures 

MUCH-TALKED-ABOUT  objective  of  the 
motion  picture  industry  some  four  or  five  years 
ago  was  the  perfection  of  a  process  which  would 
result  in  stereoscopic  motion  pictures — the  con- 

quering of  a  problem  which  has  piqued  the  curi- 
osity and  occupied  the  attention  of  some  of  the 

best  brains  in  the  world.  Sound  pictures  have 
swept  over  the  industry  and  have  been  absorbed 

by  it,  or  have  absorbed  it,  according  to  one's  point 
of  view,  but  stereoscopic  motion  pictures  have 
defied  all  efforts  to  master  them.  And  not  be- 

cause the  attacks  to  unlock  their  secrets  haven't 
been  numerous  and  arduous,  for  really  serious 
work  on  the  project  has  been  going  on  for  fifty 
years  or  more. 
We  wish  at  this  time  to  direct  attention  to 

the  article  "Three-Dimensional  Vision,"  by  Hugo 
Lateltin,  which  appears  elsewhere  in  this  issue. 
Ths  article,  the  work  of  a  projectionist  member 
of  Local  Union  No.  306  in  New  York  City,  is  the 
result  of  considerable  thought  and  not  a  little 
research  work  on  the  part  of  Mr.  Lateltin  over 
a  period  of  months.  It  is  an  excellent  piece  of 
work,  one  that  we  are  proud  to  present  and 
prouder  still  to  have  had  contributed  by  a  pro- 

jectionist. It  merely  goes  to  prove  what  we  have 
always  maintained — that  much  splendid  material 
is  available  from  members  of  the  craft  if  they 
but  would  essay  its  preparation. 

The  title  of  Mr.  Lateltin's  article  is,  to  us,  in- 
dicative of  the  reason  for  so  many  failures  at 

solution  of  this  problem.  It  is  significant 

that  he  veered  away  from  '  the  ready-made 
title  of  "Stereoscopic  Motion  Pictures,"  or  "The 
Third  Dimension  in  Motion  Pictures,"  and  the 
like.  Instead  he  deliberately  chose  "Third- 
Dimensional  Vision,"  for  the  reason  that  this 
title  adequately  expresses  the  content  of  his  re- 

marks, and,  more  important,  it  points  the  way 
to  future  research  in  the  physical  rather  than  in 
mechanical  field.  In  this  we  are  entirely  in  ac- 

cord with  Mr.  Lateltin:  the  problem  will  never 
be  solved  until  the  exact  physical  process  of  see- 

ing is  throughly  understood.  Mechanical  con- 
trivances designed  to  solve  this  problem  will  ever 

be  useless  until  the  definite  requirements  of  the 
physical  (the  eye)  are  known. 

f^How  About  Your  Projection  Room? 

ALL  with  its  promise  of  winter  will  soon  be 
here.  Now  is  the  time  to  put  things  in  the  pro- 

jection room  in  order,  to  check  carefully  our 
equipment,  to  order  spare  parts,  to  have  every- 

thing in  our  projection  rooms  in  ship-shape 
fashion.  Now  is  the  time  to  ask  ourselves 
whether  we  are  ready  for  the  long  winter  grind, 
the  season  when  our  equipments  should  begin  to 
pay  dividends  in  good  projection  in  return  for 
the  money  that  was  spent  on  them.  The  best 
equipment  will  not  stand  up  under  abuse — or 
neglect.  Do  that  long-delayed  job  of  a  general 
check-up  now.  Don't  be  afraid  to  putter  into 
every  part  of  your  projector — it  not  only  will  not 

bite  you  but  will  run  all  the  smoother  for  your 
inquisitiveness.  Check  your  sound  system  thor- 

oughly; see  that  you  have  ample  spares.  Is  the 
screen  clean? 

And,  incidently,  you  might  examine  your 
conscience  and  ascertain  if  you  still  have  that 
penchant  for  mutilating  film:  punch  marks — 
clips — dirty,  oily,  prints — reckless  rewinding. 
This  item  should  have  first  consideration. 

A €J  Wages  and  "The  Ability  to  Pay' 
FEW  weeks  back  we  mentioned  the  impend- 
ing wage  scale  negotiations  and  voiced  the 

opinion  that  the  end  of  September  would  be 
reached  without  any  untoward  disturbances 
as  a  result  thereof.  This  observation  has  thus 
far  been  proven  accurate,  for  in  all  sections  the 
preliminary  meetings  between  theatre  owners  and 
projectionists  have  been  held  in  an  atmosphere 
of  mutual  cooperation  and  trust,  a  commendable 
effort  on  the  part  of  each  to  see  and  understand 
the  other's  problems  and  a  readiness  to  recede 
from  a  too  far  advanced  position  in  order  to 
smooth  the  way  for  a  speedy  settlement. 

But  there  has  been  one  phase  of  the  negotia- 
tions with  which  we  do  not  even  pretend  to  be 

in  sympathy  and  that  the  recurrent  references 
on  the  part  of  exhibitor  representatives  and  in 
certain  quarters  of  the  trade  press  to  "the  ability 
of  exhibitors  to  pay  an  increased  wage."  This 
phrase  immediately  attracted  our  attention,  and 
we  have  since  been  trying  to  figure  out  just  how 
this  factor  assumed  the  importance  of  a  pivotal 
point  in  a  wage  scale  discussion.  We  are  not  so 
naive  as  to  think  that  there  will  be  no  compro- 

mise, no  hedging,  and  no  trading  on  the  part 
of  the  negotiators;  but  we  cannot,  no  matter 
how  long  we  ponder  the  matter,  justify  the  pres- 

ent pivotal  importance  of  the  exhibitors'  "ability 

to  pay." 
Are  the  salaries  of  producers,  of  directors,  of 

actors  and  actresses,  of  dancing  masters,  of  ward- 
robe mistresses,  to  mention  only  a  few  of  the 

motion  picture  workers — are  the  salaries  of  these 
based  on  the  employers'  ability  to  pay  or  are  they 
based  on  what  the  respective  worker  can  get? 

The  answer  to  the  first  section  is  simple : — "No." 
But,  is  the  probable  reply,  these  people  are  ar- 
tists^  .  _.  .  Artists  in  the  sense  that  theirs  is  a 
specialized  field  of  endeavor,  a  long  hard  study, 
a  life  work?  If  the  answer  be  yes,  then  we 
hasten  to  ask  what  can  be  more  specialized  than 
a  trade,  the  trade  of  projection  work  in  theatres? 

It  would  be  futile  and  a  waste  of  space  further 
to  prolong  this  discussion.  Before  closing  we 
wish  to  say  that  the  bromidic  reference  to  the 
law  of  supply  and  demand  would  be  silly  in  this 
case.  We  have  been  all  over  that  ground.  What 
we  want  to  say  is  that  a  sensible  wage  scale  dis- 

cussion should  be  concerned  with  the  fixing  of  a 
fair  price  for  a  certain  quantity  of  work — no 
more  and  no  less.  "Ability  to  pay"  is  suitable  as 
a  rather  high-sounding  phrase  smacking  of  ad- 

vanced economics  but  it  simply  has  no  place  in 
a  wage  scale  negotiation. 
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Photo-Electric  Phenomena 
By  H.  L.  Haltermann* 

PHOTO-ELECTRICITY  refers  to 
the  science  and  arrangements 
whereby  electrical  circuits  are 

controlled  by  light  impulses.  The  de- 
velopment of  this  Art  is  the  most 

significant  contribution  of  science  to 
industry  since  the  perfection  of  the 
vacuum  tube.  As  far  back  as  1887 
Hertz  observed  that  the  passage  of  a 
spark  between  two  terminals  of  dif- 

ferent potentials  was  greatly  facili- 
tated by  the  presence  of  the  ultra 

violet  ray  which  was  produced  from 
another  spark  in  close  proximity  to 
the  spark  gap  observed.  Great  in- 

terest was  aroused  on  the  part  of 
scientists  and  in  1888  Hallwachs  dis- 

covered that  certain  metals  having  a 
negative  charge  on  their  surface  lost 
that  charge  in  the  presence  of  ultra 
violet  light. 

The  science  progressed  slowly  until 
the  fundamental  theories  and  major 
principles  of  the  photo-electric  effect 
inherent  in  certain  types  of  metals 
were  developed  and  established  by 
Elester  and  Geitel,  who  practically 
completed  their  work  by  1905. 

Limitations  in  further  development 
were  imposed  due  to  the  fact  that  the 
currents,  obtainable  by  placing  a 
negatively  charged  cathode  and  a 
positively  charged  anode  in  an  elec- 

trical circuit  subjected  to  light  of 
various  wave  lengths  were  far  too 
small  to  apply  to  any  electrical  de- 

vice then  known.  In  fact,  they  could 
be  measured  only  with  the  extremely 
delicate  instruments  used  to  deter- 

mine the  presence  of  minute  charges 
or  quantities  of  electricity. 

Vacuum    Tube    Aided 

The  development  of  the  thermionic, 
or    vacuum    tube,    provided    the    first 

Co. 
Photo-Electric  Division,  Arcturus  Radio  Tube 

NOTE :  Electrode  from  photo-sensitive  surface  is  positive. 

First  amplifier  tube  should  be  properly  biased  to  prevent 

current    flow    in    the    grid-cathode    circuit. 
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Static   circuit,  using  unmodulated  light  source 

means  of  amplifying  these  minute 
currents  or  changes  in  potential  re- 

sulting from  the  photo-electric  effect 
on  certain  metals.  This  made  possi- 

ble the  magnification  of  these  small 
changes  of  electricity  and  caused  a 
potent  interest  in  the  development  of 
the  present  day  photo-electric  cell. 

It  is  needless  to  say  that  during 
this  development  great  strides  have 
been  made,  so  that  it  is  no  longer 
necessary  to  confine  ourselves  to  the 
ultra  violet  region  of  the  spectrum. 
Light  of  almost  any  wave  length,  and 

particularly  "white"  light,  may  be 
used  to  produce  the  photo-electric 
effect  (change  of  potential  and  cur- 

rent), in  a  photo-electric  cell. 

Light   Sensitive   Metals 

Metals  which  exhibit  the  photo- 
electric effect  to  the  greatest  degree 

are  Sodium,  Potassium,  Rubidium, 
Caesium,  Lithium,  Strontium  and 
Barium.  Of  these,  Sodium,  Potassium 
and  Caesium  are  the  ones  most  uni- 

versally used  at  the  present  time. 
Coincident  with  the  development 

of  the  photo-electric  effect,  the  phe- 
nomena    of     photo-conductivity     had 
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been  observed  and  investigations 
made  to  determine  its  practical  worth. 

Selenium  was  found  to  be  photo- 
conductive;  this  means  that  the  re- 

sistance offered  to  the  passage  of  an 

applied  current  through  this  mineral 
changed  with  varying  intensities  of 
light  which  were  directed  upon  it. 
The  rate  at  which  this  change  of  re- 

sistance takes  place  was  found  to  be 
very  slow.  As  a  result,  in  fields 
where  light  of  high  frequencies  are 
met  the  selenium  cell  has  been  dis- 
carded. 

Reverting  for  a  moment  to  the  year 
1899,  we  find  that  a  physicist  by  the 
name  of  C.  Schmidt  in  Germany 
observed  that  crystals  of  Cuprite 
(cuprous  oxide),  used  as  electrodes 
in  a  solution  of  sodium  hydroxide  be- 

came more  positive  when  exposed  to 
light.  To  our  knowledge,  this  ob- 

servation constitutes  the  first  applica- 
tion of  a  liquid  to  a  photo-sensitive 

substance. 

The  past  few  years  have  seen  an 
extraordinary  increase  in  commercial 

applications  of  the  photo-electric  prin- 

ciple. 
Recent    Developments 

Talking  motion  pictures  established 
the  first  commercial  market  for  photo- 

electric cells;  signal  systems,  record- 
ing systems,  and  many  types  of 

checking  equipment  make  the  photo- 
electric unit  an  important  industrial 

device;  burglar  alarm  systems  and 
smoke  detection  units  confirm  the 

photo-cell  as  a  positive  safety  device; 
accurate  medicinal  analysis  stamps  the 
photo-cell  as  an  important  contribu- 

tion to  the  welfare  of  mankind. 
Although  the  present  day  vacuum 

and  gas  type  photo-electric  cell  has 
been  brought  to  a  point  of  practical 
application  there  still  exists  a  great 
opportunity  for  improvement. 

While  the  frequency  response  in  the 
vacuum  type  of  photo-electric  cell  is 
excellent,  unfortunately  its  sensitivity, 
or  output,  is  very  low. 

To  overcome  this  lack  of  sensitivity, 
small  amounts  of  gas  of  an  ionizing 
nature   are  introduced   to  reduce  the 
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resistance  offered  to  the  passage  of 
negative  electrons  from  the  photo- 

sensitive surface  to  the  collecting 
ring  or  anode.  While  the  introduction 
of  this  gas  succeeds  in  increasing  the 
sensitivity  of  the  photo-electric  cell, 
the  frequency  response  characteristic 
is  altered.  Although  both  the  high 
and  low  frequencies  are  increased, 
the  response  is  not  uniform,  as  the 
low  frequencies  are  increased  in  much 
greater  proportion  than  are  the  high 
frequencies. 

Limitations  of  sensitivity  in  the 
pure  vacuum  type  of  photo-electric 
cell,  without  gas,  practically  exclude 
it  from  anything  more  than  a  labora- 

tory experiment  and  the  gas-fdled 
photo-electric  cell  is  the  type  most 
universally  used. 

Disadvantages  of  Vacuum-Type 
Even  this  latter  type  is  character- 

ized by  certain  disadvantages,  such 
as: 

1.  Lack  of  Uniform  Frequency  Re- 
sponse. 
2.  Necessity  of  Using  a  Polarizing 
or  Ionizing  Voltage  to  produce  the 
electric  field  between  the  photo-sensi- 

tive surface  (cathode)  and  collecting 

ring  (anode).  For  greatest  sensi- 
tivity this  polarizing  voltage  must  be 

adjusted  to  a  very  critical  point,  and 
this  point  will  vary  with  the  length 
of  time  a  cell  is  in  operation.  A  volt- 

age exceeding  this  critical  point  in 
the  most  minute  degree  will  cause  the 
gas  in  the  photo-electric  cell  to  ionize, 
thereby  permitting  considerable  cur- 

rent to  flow  through   its  circuit   and 

damage  the  photo-sensitive  surface. 
3.  Lack  of  Uniformity. 

The  coating  of  photo-sensitive  ma- 
terial is  microscopically  thin  and 

naturally  each  cell  will  vary  in  char- 
acteristics as  the  thickness  in  coating 

varies.  Consequently,  it  is  accepted 
in  practice  that  different  cells  will 
have  individual  characteristics.  In 
fact,  it  is  found  that  the  sensitivity 
of  the  photo-sensitive  material  in  an 
individual  cell  will  often  vary  over 
different  points  on  its  surface.  The 
variation  in  substituting  one  cell  for 
another  necessitates  readjustment  of 
the  amplifying  system. 

4.  High  Coupling  Impedance. 
In  order  to  obtain  sufficient  sensi- 

tivity at  minimum  distortion  through 
the  gas  cell  it  requires  a  coupling 
impedance  between  two  million  and 
three  million  ohms.  This  high  im- 

pedance is  subject  to  inductive  inter- 
ference such  as  that  offered  by  any 

alternating  current  or  the  presence 
of  a  charged  body  and  reproduces  it 
together  with  the  signal  to  be  ampli- 

fied, thus  producing  distortion  in  the 
output  circuit. 
5.  Microphonism. 

Due  to  the  fragile  construction  of 
the  wire  elements  within  the  glass 
bulb  and  the  high  impedance  coupling 
there  is  an  attendant  reproduction  of 
mechanical  noises  and  consequent  out- 

put distortion. 
6.  Internal  Disturbance. 

The  application  of  external  poten- 
tial to  the  gas  cell  produces  what 

is  commonly  known  as  "photo-cell 
rush."  This  undesirable  disturbance 
is  amplified  together  with  the  signal. 

(To  be  continued) 

Mechanical  Recording  of  Sound-on-Film 
ANEW  method  of  r

ecording 
sound-on-film  has  been  an- 

nounced by  George  K.  Spoor, 
of  Chicago,  noted  worker  in  the  field 
of  motion  picture  mechanics  and  co- 
inventor  with  P.  John  Berggren  of 

the  "natural  vision"  motion  pictures 
which  were  exhibited  last  June  at  the 
RCA  Studios  in  New  York,  being 
projected  on  a  screen  30  feet  high 
and  50  feet  wide.  This  new  recording 
process  is  the  latest  development  of 
the  Spoor  Laboratories. 

This  Spoor  recording  process  pro- 
vides for  making  sound-on-film  pic- 
tures by  mechanical  rather  than  by 

electro-optical  means,  as  at  present, 
and  is  based  on  principles  which  are 
a  radical  departure  from  the  present 
method  of  recording  sound-on-film.  A 
vast  improvement  technically  and  a 
sharp  reduction  in  both  production 
and  reproduction  costs  are  claimed  for 
the  process  by  its  sponsors. 

Instead  of  converting  sound  into 
electrical  impulses  and  then  back  into 
sound  again  by  means  of  exciter  lamp, 
photo-electric  cells,  amplifiers  and 
other  electrical  devices,  the  new  proc- 

ess, to  be  known  as  the  "Inter-Sound 
System,"  is  designed  to  actually  carve 
sound  grooves  by  purely  mechanical 
means  on  the  photographic  film,  re- 

sembling the  grooves  on  a  phonograph 
record. 

A  small  pick-up  on  the  projection 
machine,  with  a  sapphire  roller,  fills 
the  capacity  of  the  phonograph  needle 
to  pick  up  the  sound  and  transmit  it 
to  the  loud  speakers. 

Novel  Sound  Track 

The  location  of  these  sound  grooves 
constitutes  another  radical  departure 
from  the  present  methods.  While  the 

present  photographic  "light-sound 
tracks"  are  placed  on  the  surface  of 
the  film,  directly  alongside  the  per- 

forations, these  mechanical  sound 
grooves  are  engraved  on  the  edge  of 
the  film,  thus  leaving  the  surface  free 
for  the  photographic  images. 

The  new  process  is  the  culmination 
of  a  series  of  experiments  in  Chicago 
which  were  begun  in  March,  1929,  by 
Mr.  Spoor,  P.  John  Berggren,  and 
Fred  Lindbergh,  electrical  engineer 
who  has  been  active  in  the  radio  field. 

The  finishing  touches  on  the  new  ap- 
paratus were  completed  two  weeks 

ago;  and  Mr.  Spoor  states  that  he 
hopes  soon  to  be  able  to  install  his  ap- 

paratus in  several   Chicago  theatres. 

New  Color  System  Also 

At  the  same  time  the  inventor  re- 
vealed that  he  is  engaged  in  perfect- 

ing a  process  for  taking  color 
pictures,  which  he  expects  to  be  a  vast 
improvement  on  the  present  methods. 
The  new  system,  he  said,  would  make 
it  possible  to  get  what  is  known  in 

the  industry  as  "critical  resolution," 
giving  sharpness  to  the  background 
of  the  picture  as  well  as  to  the  fore- 

ground and  the  middle-ground.  The 
present  methods,  he  said,  produced  a 
"feathery,"    out-of-focus    background. 

Interviewed  in  New  York  by  a  rep- 
resentative of  Motion  Picture  Pro- 
jectionist, Mr.  Spoor  made  the  fol- 

lowing statement  which,  he  said, 
covers  the  points  of  his  new  system 

about  which  inquiries  are  most  com- 
monly made.    This  statement  follows: 

"The  first  step  in  the  new  sound  en- 
graving process,   is  the  making  of  a 
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'master  record',  which  is  carved  on 
plain,  not  emulsified,  celluloid,  at  the 
same  time  the  photographic  negative 
is  heing  taken.  From  this  master  rec- 

ord, when  the  photographic  positive 
prints  used  in  the  theatre  are  com- 

pletely assembled,  the  sound  record  is 
engraved  into  the  edge  of  the  positive 
prints  by  means  of  an  engraving  ma- 

chine which  reproduces  the  master 
record  faithfully  in  every  respect. 

"By  placing  a  roll  of  clear  celluloid 
upon  a  disk  and  passing  it  over  a 
sprocket  drum  onto  passing  it  over  a 
disk,  the  record  is  carved  into  the 
edge  of  the  film,  while  it  passes  over 
the  drum,  with  a  steel  knife  point, 
which  is  actuated  by  the  vibrations 
of  the  microphone.  This  produces  the 
master  record. 

Making   Duplicates 

"The  duplicates  from  the  master 
record  are  also  made  by  mechanical 
cutting  means.  In  this  case  we  have 
two  rolls  of  filament,  one  of  which  is 
the  master  record,  passing  over  one 
drum,  and  the  other  the  positive 
photographic  print  upon  which  the 
impression  is  to  be  duplicated.  The 
latter  passes  over  another  drum,  im- 

mediately alongside  the  master  rec- 
ord drum,  the  carving  tool  actuated 

by  the  first  filament  reproducing  to 
the  edge  of  the  second. 
"When  this  is  done  the  sound  rec- 

ord for  the  theatre  is  complete  with 
the  carving  into  its  edge.  All  it  needs 
then  is  the  pick-up  device  to  repro- 

duce the  sound. 

"In  the  present  photographic  light- 
track  system  five  stages  of  amplifi- 

cation are  used  between  the  micro- 
phone and  the  recording  machine. 

This  causes  the  well-known  distortion, 

known  as  'the  barrej-roll,'  which  al- 
ways occurs  with  the  use  of  ampli- 

fiers. 

Less   Amplification 

"With  the  inter-sound  carving  sys- 
tem no  stages  of  amplification  are 

used,  the  reproduction  of  the  voice 
coming  from  the  microphone  direct 
to  the  edge  of  the  film.  For  this  rea- 

son there  is  no  loss  of  naturalness  of 
the  voice  in  the  instrument. 

"In  addition  to  the  improvement  in 
tone  quality  our  new  sound  films  will 
bring  about  a  saving  estimated  at 
$2,000,000  to  $3,000,000  a  year  in  the 
operating  expenses  of  every  talking 
picture  studio.  For  example,  there 
are  at  present  about  30,000  feet  of 
photographic  soundtrack  going  into 
the  cutting  rooms  of  each  studio  on 
the  Coast  every  day.  The  product 
costs  about  10  cents  a  foot,  or  a  total 
of  $3,000.  Now  by  the  new  process 
it  becomes  possible  to  turn  30,000  feet 
of  film  into  sound  with  only  $40 
worth  of  celluloid. 

"Again,  the  present  light-track  films 
require  laboratory  work  for  develop- 

ment. With  the  new  sound-films  the 
record  can  be  heard  immediately  after 
the  recording  is  completed  without 
any  laboratory  work  whatsoever. 

"The  'pick-up'  device,  used  for  re- 

producing the  sound  in  the  theatres, 
is  no  larger  than  the  ordinary  pocket 
cigar  lighter  and  costs  less  than  $2 
to  make,  as  compared  with  the  present 

price  of  the  projection  sound  head." 
Recalls  von  Madaler  Process 

This  new  Spoor  process  is  reminis- 
cent in  some  details  of  the  system 

evolved  some  few  years  ago  by  von 
Madaler.  The  objections  to  this  lat- 

ter method  (and  to  any  method  ap- 
proximating it),  (1)  the  failure  to 

overcome  film  shrinkage;  (2)  the  diffi- 
culty in  transferring  the  sound  record 

from  the  "master,"  or  negative  print, 
to  the  positive  print,  which  was  ac- 

complished by  the  pantograph  method, 
with  which  very  poor  results  were 

had;  (3)  a  surface  used  for  mechan- 
ical recording  should  be  non-resili- 
ent, which  film  certainly  is  not,  but 

which  wax  is,  and  (4)  the  matter  of 
surface  tension,  mechanical  tension  of 
the  tracker  against  the  film,  a  prob- 

lem which  von  Madaler  found  im- 
possible to  solve. 

When  Mr.  Spoor  was  asked  if  his 

new  process  "approximated"  the 
Madaler  system,  he  replied  that  it  did 
"somewhat,"  but  that  in  the  main  his 
development  embodied  many  radically 

new  "applications  of  known  princi- 
ples." He  went  on  to  say  that  the 

patent  situation  with  respect  to  his 
device  precluded  his  releasing  the 
technical  details  just  at  present,  but 
that  he  hoped  to  be  able  to  supply  all 
necessary  data  within  a  short  time. 

Advantages    of   System 

The  advantages  of  such  a  system 
of  sound  reproduction  are,  of  course, 
obvious.  The  tracking  stylus  is  simi- 

lar to  the  electrical  pick-up  used  for 
present  disc  reproduction  and  gives 

a  greater  amplification  "swing,"  that 
is,  a  greater  initial  "kick"  which  na- 

turally requires  less  amplification.  It 
is  understood  that  the  reproduction 
system  of  Spoor  requires  two  stages 
of  amplification. 

Economically  this  new  Spoor  sys- 
tem hold  great  promise,  as  both  initial 

cost  and  maintenance  expense  would 
be  reduced  materially.  The  impor- 

tance of  this  feature,  however,  must 
necessarily  be  of  secondary  interest, 
pending  receipt  of  details  which  will 
indicate  the  relative  technical  merits 
of  the  new  system  as  compared  with 
existing  apparatus. 

This  new  development  will  be  fol- 
lowed closely  in  this  publication,  with 

further  information  to  be  published 
herein  as  soon  as  it  is  available. 

by  8  to  6.  Scranton  attributes  this 
morning  defeat  to  the  fact  that  the 
Wilkes-Barre  boys  are  noted  night 
rounders,  never  turning  in  to  sleep 
before  sunrise.  The  afternoon  game 
between  the  same  teams  resulted  in 
a  victory  for  Scranton,  5  to  1,  due, 
undoubtedly  to  the  fact  that  they  were 
then  fully  awake.  Races,  a  tug  of 

war,  winner  announced;  children's 
races,  and  other  sports  completed  the 
day's  program. 
Members  of  Wilkes-Barre  Local 

Union  325  and  Pittston  Local  Union 
120  were  guests  of  the  Scranton  Lo- 

cal at  the  outing.  Among  those  pres- ent were : 

Mr.  and  Mrs.  Edward  Dempsey, 
Mr.  and  Mrs.  Fred  Hopf,  Mr.  and 
Mrs.  John  De  Peep,  Margaret  Seid- 
ler,  Glen  Ornstein,  Robert  Jeffrey, 
Mr.  and  Mrs.  Blannett,  Miss  Hod- 
nett,  Mr.  and  Mrs.  George  A.  Lerp 
and  son,  Eden;  Anthony  Bianco,  E. 
A.  Campagna,  Edward  Basko,  George 
Menn,  Mike  Pane,  Vincent  Brazil, 
George  R.  Miles,  Mr.  and  Mrs.  Les- 

ter De  Vol,  William  K.  Brazil,  T.  W. 
Jordan,  Mr.  and  Mrs.  Gerald  Laffer- 
ty,  Thomas  Davis,  Rocco  Terroto. 

Also  Joseph  Namitka,  Louise  Lan- 
caster, Joseph  Dubish,  John  Kork- 

obecz,  Beatrice  Van  Trent,  James 
Castner,  Alberta  Endor,  Mr.  and 
Mrs.  Henry  Miller,  Edward  Miller, 
T.  M.  Willers,  Bertha  Meyers,  Don- 

ald Ball,  George  Drobnak,  Lawrence 
Linnen,  Betty  Oschman,  William 
Kelly,  Mae  Corcoran,  Edward  Pantle, 
Hilda  Scholl,  Mr.  and  Mrs.  William 
Pantle  and  son,  Phillip;  Mr.  and  Mrs. 
Joseph  Malloy  and  Junior  Malloy, 
Nancy  Mallo:/,  Leon  Malloy,  Mr.  and 
Mrs.  John  B.  Mitchell,  Masters  Jimmie 
and  Jackie  Mitchell,  Dorothy  Rich- 

mond, William  Wolfe,  Joseph  M. 
Ohall,  Dominick  Bambico,  Charles 
Beuorvcht,  Mike  Kubec,  Vincent  Con- 
stanzi,  Charles  Terroto,  Louis  Cimino, 
Clayton  Lease,  Roosevelt  Decker,  J. 
L.  Pyle,  and  Joseph  McHugh. 
Members  of  the  committee  on  ar- 

rangements for  the  affair  were  Lester 
De  Vol,  chairman;  Edward  Dempsey, 

John  De  Peep,  John  Korkobecz,  Wil- 
liam Brazil,  and  George  Miles. 

Scranton  Local  Union  Holds 

Second  Annual  Outing 
The  second  annual  outing  of  Local 

Union  329,  Scranton,  Pa.,  was  held 
on  Sunday,  August  10th,  at  Lake 
Ariel,  near  Scranton.  More  than  100 
were  in  attendance  at  the  outing.  A 
baseball  team  representing  Wilkes- 
Barre  Local  Union  325  defeated  the 
Scranton  team   in  the   morning  game 

Care  of  the  Fader 

If  you  will  clean  your  fader  well 
with  carbon  tetrachloride,  then  use 
the  ink  end  of  an  Eberhard  Faber 
No.  110  eraser  followed  by  just  a 
trace  of  vaseline  your  troubles  will 
be  over.  Clean  all  the  rings  that 
have  worn  on  the  contacts,  then  with 
one  finger  smear  a  very  little  vaseline 
on  the  palm  of  one  hand,  then  with  a 
dry  finger  take  up  some  of  this 
vaseline  and  wipe  it  on  the  fader  con- 
tacts. 

After  you  have  wiped  your  hands 
clean  take  a  dry  finger  and  wipe  the 
contacts  nearly  free  of  vaseline. 
Don't  leave  enough  to  see  as  only  a 
slight  suggestion  of  vaseline  is  neces- 

sary. If  these  instructions  are  fol- 
lowed only  about  one-third  the  clean- 

ings will  be  necessary  as  when  the 
contacts  are  left  dry.  This  method  is 
also  very  good  for  any  place  where 
moving  contacts  are  used  in  the  sys- 

tem.— A.  P.  S.  Loudspeaker. 
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Fundamentals  of  Auditorium  Acoustics 
This  material  is  copyrighted  in  1930 

by  RCA  Photophone,  Inc.,  and  is  re- 

produced herein  by  special  arrange- 
ment with  that  company.  Reproduc- 

tion in  whole  or  in  part  is  forbidden. 
—The  Editor. 

II* 
WHENEVER  there  is  a  time 

lag  greater  than  one  twentieth 
of  a  second  between  two  suc- 

cessive and  similar  sounds,  echo  be- 
comes perceptible  and  annoying,  par- 

ticularly when  the  echo  comes  from 
a  curved  surface  which  concentrates 

the  sound  at  the  listening  point. 
Translating  this  time  interval  in 
terms  of  the  path  difference  between 
the  two  sounds — that  is,  the  differ- 

ence between  the  total  lengths  of  their 
paths  in  traveling  from  source  to 
listening  point — the  path  difference 
should  not  be  greater  than  56  feet. 
Fig.  9  shows  how  this  condition  may 
exist.  The  path  of  the  reflected  ray 
is  38+43,  or  81  feet,  which  is  56  feet 
longer  than  the  direct  path. 

An  echo  may  sometimes  consist  of 
several  distinct  rapid  repetitions  of 
the  original  sound,  in  which  case  it 

is  called  a  "multiple"  or  "flutter" 
echo.  In  this  case  the  sound  reflects 
back  and  forth  between  the  smooth 
parallel  walls.  An  echo  usually  can 
be  distinguished  very  easily  by  mak- 

ing a  sharp  report  in  the  room  such 

as  a  "hand-clap."  When  hands  are 
clapped  between  parallel  walls  some- 

times a  dozen  or  more  successive  re- 
flections (flutter  echo)  can  be  distin- 
guished. Special  sound  ray  appara- 

tus using  a  sharper  beam  of  sound  is 
sometimes  found  necessary  in  locat- 

ing troublesome  echoes. 

Common   Source   of  Echo 

Echo  is  most  generally  encountered 
in  large  rooms,  particularly  those 
with  barrel  vaulting  domes  and  other 
smooth  curved  surfaces.  Architectur- 

al design  often  calls  for  curved  sur- 
faces  with   radii   of  curvature   equal 

*  No.   I   appeared   in  August   issue. 

to  the  major  dimensions  of  the  audi- 
torium: for  example,  the  radius  of 

curvature  for  a  curved  rear  wall  is 
usually  equal  to  the  length  of  the 
room.  (Fig.  10.)  The  effect  of  such 
a  surface  is  to  throw  the  sound  back 
to  the  source  at  SI  and  create  serious 
echo.  Besides,  such  a  surface,  since  it 
concentrates  the  sound  so  greatly, 
gives  rise  to  non-uniform  loudness  of 
sound,  forming  loud  and  dead  spots. 

In  general,  flat  surfaces  are  to  be 
preferred  to  curved  ones,  but  curved 
surfaces  of  a  radius  of  twice,  or 
greater  than  twice,  the  major  dimen- 

sions of  a  theatre  will  not  usually  give 
serious  trouble.    (Fig.  11.) 

Effect   of  Irregular  Surfaces 

The  echo  effect  of  a  surface  may  be 
reduced  by  changing  its  shape,  by 
treating  it  with  a  sound  absorbing 
material,  or  both.  Breaking  up 
smooth  surfaces  with  irregularities, 
such  as  coffering,  pilasters,  doorways, 
box  tiers,  etc.,  minimizes  echo  by  dis- 

persing or  scattering  the  sound  wave 
in  several  different  directions.  The 
treatment  for  echo  is  particularly 

important  when  '  using  directional 
loudspeakers  since  such  speakers  di- 

rect the  sound  in  a  concentrated 
beam,  and  oftentimes  good  volume 
distribution  is  sacrificed  because  the 
speaker  cannot  be  set  to  cover  all  the 
audience  without  directing  some  of 
the  sound  toward  the  echo-producing 
wall. 
Like  reverberation,  echo  causes 

blurred  speech  and  music. 

Resonance 

The  phenomenon  of  resonance,  or 
the  ability  to  vibrate  best  at  certain 
frequencies,  may  occur  in  structures 
or  in  the  air  in  rooms.  Structural 

resonance  usually  is  not  harmful  un- 
less the  resonant  body  is  mechanical- 

ly connected  to  the  source  of  sound; 
for  example,  many  musical  string  in- 

struments have  the  vibration  of  their 
strings  reinforced  by  a  resonant  body 
of  wood  which  is  mechanically  con- 

nected to  the  strings. 

Illustrating  production   of  echo   in   an   auditorium 

Fig.  10 — Concentration  of  reflected  sound 
by  curved  rear  wall  of  auditorium 

Resonance  in  air  chambers,  such 
as  the  rear  orchestra  section  under 
balcony,  alcoves,  foyers,  etc.,  does  not 
occur  very  often  unless  such  cham- 

bers are  bare  of  furnishings  and  have 
hard  reflecting   surfaces. 

Absorption  of  Sound 

The  blurring  and  distortion  effect 
on  speech  and  music  caused  by  rever- 

beration, echo  and  resonance  has  al- 
ready been  pointed  out.  Of  these  de- 
fects, excessive  reverberation  is  the 

most  common  in  auditoriums.  We 
now  come  upon  methods  for  curing 
these  defects. 

Echo  and  resonance  can  oftentimes 
be  overcome  by  changing  the  shape 
of  the  surfaces  producing  them.  Like- 

wise, reverberation  can  sometimes  be 
minimized  by  reducing  the  size  of  the 
room.  Changing  the  shape  and  size 
of  theatres,  however,  is  not  often  fea- 

sible, particularly  after  the  building 
has  been  constructed.  Thus,  the  most 
common  method  of  cure  is  to  increase 
the  absorption  of  the  ceiling,  walls, 
floor,  seats,  etc. 

The  amount  of  sound  which  a  ma- 
terial will  absorb  depends  on  its 

porosity  and  on  its  ability  to  vibrate 
as  a  whole.  In  general,  materials  ab- 

sorb mostly  due  to  their  porous  nature. 
Thus  plaster,  cement,  brick,  marble, 
and  wood  surfaces,  etc.,  absorb  less 
than  5%  of  the  sound  energy  which 
strikes  them,  while  felt-like  materials, 
plush  drapes,  carpets,  heavy  uphol- 

stered seats,  people's  clothing,  and  all 
the  special  sound  absorbents  made 
out  of  mineral  rock  wool,  cane  fibres, 
wood  fibres,  corn  shreds,  seaweed,  as- 

bestos, etc.,  absorb  more  than  25%, 
and  a  few  absorb  more  than  70%. 

In  general  very  few  auditoriums 
contain  a  sufficient  amount  of  sound 
absorbing  material  unless  they  have 
been  specially  treated.  The  efficiency 
of  a  sound  absorbing  material  de- 

pends not  only  on  the  nature  of  its 
composition  but  also  on  its  thickness, 
and  the  way  it  is  installed.  Usually 
a  material  increases  in  absorption  ef- 

ficiency, particularly  at  the  lower 
frequencies,  with  an  increase  of  thick- 

ness and  with  an  increase  of  air  space 
between  the  wall  and  the  material. 
In  sound  motion  picture  houses,  the 
most  effective  placement  of  absorb- 

ing material   is   usually  on  the  rear 



September,    1930 Motion  Picture  Projectionist 23 

Fig.    11 — Curvature   of    wall   lessened   to 
avoid    concentration    of    reflected    sound 

and  side  walls,  and  the  front  section 
of  ceiling  above  the  proscenium. 

Projection   Room   Acoustics 

Since  the  reverberation  time  de- 
pends on  the  absorption  in  the  room, 

the  reverberation  varies  considerably 
with  the  audience  unless  the  seats 
are  heavily  upholstered.  The  use  of 
heavily  upholstered  seats  is  very  de- 

sirable since  it  keeps  the  reverbera- 
tion and  consequently  the  sound  loud- 
ness constant,  irrespective  of  the  au- 

dience present. 
The  absorption  treatment  of  the 

walls  and  ceiling  inside  the  projec- 
tion room,  which  has  heretofore  been 

neglected,  is  very  desirable.  Such 
treatment  would  result  in  the  fol- 

lowing: (a)  reduction  of  noise  in  the 
room;  (b)  reduction  of  noise  trans- 

mitted to  the  auditorium;  (c)  in- 
creased working  efficiency  in  the  pro- 
jection room;  and  (d)  possibility  of 

the  complete  control  of  the  volume 
by  the  projectionist  because  of  the 
improved  hearing  conditions  in  the 
room. 

Transmission   of   Sound 

A  theatre  with  good  acoustics  has 
its  walls  insulated  against  the  trans- 

mission of  outside  noises  into  the  au- 
ditorium. The  transmission  of  sound 

is  of  two  kinds — aerial  and  structur- 
al. Small  openings  due  to  doors,  win- 

dows, port  holes,  etc.,  transmit  sound 
to  a  great  degree.  Thus,  all  the  joints 
between  walls,  doors,  windows,  etc., 
should  be  made  as  air-tight  as  pos- 
sible. 

Transmission  of  sound  through 
structures,  such  as  the  noise  from  vi- 

brating motors  and  machinery,  can 
be  minimized  by  using  massive  walls 
and  floors,  and  by  separating  all  vi- 

brating bodies  from  their  supporting 
structures  with  sound  insulating  ma- 

terials such  as  cork,  felt,  lead,  and 
rubber,  used  singly  or  in  combination. 

Relation  of  Volume  Control  Setting 
to    Reverberation    Effects 

Massive  walls  are  not  always  neces- 
sary to  obtain  sufficient  sound  in- 

sulation. A  double  wall  of  fairly  light 
construction  will  give  good  sound  in- 

sulation provided  the  two  walls  are 
not  closely  coupled  mechanically  by 
nails  or  cross  members;  that  is,  pro- 

vided the  walls  are  kept  isolated  or 
separated  from  each  other  as  much 
as  practicable. 

It  was   stated   previously  that  the 

sound  energy  within  a  closed  room  is 
reflected  back  and  forth  between  the 
walls  until  entirely  dissipated.  The 
length  of  time  required  to  dissipate 
the  sound  energy  produced  by  a  loud 
speaker  depends  upon  the  amount  of 
sound  energy  produced,  the  size  of 
the  room,  and  the  amount  of  sound 
absorbing  material  in  the  room. 

If  there  is  very  little  sound  absorb- 
ing material  in  the  room,  a  small 

amount  of  sound  energy  will  produce 
a  high  volume  of  sound.  If  the  sound 
energy  is  quickly  absorbed,  a  large 
amount  of  sound  energy  is  required 
to  give  the  desired  volume  level.    If 

the  same  volume  control  setting  were 
used  for  a  nearly  empty  house  as  is 
used  for  a  full  house,  the  volume  lev- 

el would  probably  be  too  great,  and 
an  undesirable  amount  of  reverbera- 

tion would  be  experienced. 
Therefore,  it  is  a  good  plan,  when 

operating  to  a  partially  filled  house, 
to  reduce  the  volume  control  setting 
to  give  just  enough  volume  so  that  the 
sound  will  be  intelligible  at  the  last 
row  of  seats  used  by  the  audience. 
This  is  particularly  important  when 
the  house  is  excessively  reverberant 
and  where  un-upholstered  seats  are 
used. 

New    Motiograph    Cylindrical    Shutter 
Adaptable  to  All  Models 

TWO  years  ago  the  Enterprise Optical  Mfg.  Co.  announced  its 
Model  "H"  projector,  the  first  pro- 

jector to  appear  with  the  horizontal 
cylindrical  rear  shutter.  The  success 
of  this  mechanism  in  improving  pro- 

jection, eliminating  heat  from  the 
film  and  reducing  heat  at  the  aperture 
has  been  proven  during  the  time  it 
has  been  on  the  market. 

Advantages    of   New   Shutter 

Users  of  the  former  Model  "F" 
projector  which  had  the  front  type  of 
shutter  have   been  demanding  equip 

cylindrical  shutter  are  many,  especial- 
ly in  view  of  the  particular  require- 

ments for  sound  projection. 
The  need  for  increased  illumination, 

made  necessary  by  the  use  of  so- 
called  "porous  screens"  in  sound  pro- 

jection    is    fully    met    with    in    the 

Figure   1 

ment  to  convert  their  mechanisms  for 
the  use  of  the  horizontal  cylindrical 
rear  shutter.  This  is  now  available. 
The  equipment  furnished  to  adapt  the 
Model  "F"  mechanism  includes  the 
complete  horizontal  shutter,  housing 
and  driving  elements  identical  in  con- 

struction and  operation  to  the  shutter 

as  supplied  on  the  Model  "H"  mech- anism. 

The    advantages    of    the    horizontal 

horizontal  cylindrical  shutter,  in  ad- 
dition to  its  function  to  reduce  the 

heat  on  the  film.  Also,  by  reason  of 
its  design,  this  shutter  permits  a 
greater  percentage  of  light  to  reach 
the  screen  over  that  of  the  old-type 
front  shutter.  This  is  evident  from 
a  comparison  of  the  two  types  of 
shutters  as  regards  blade  area. 

In    the    old-type    shutter    the    pro- 
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Figure   3 

portion  of  blade  area  as  against  light 
opening  was  in  the  nature  of  60  per 
cent  blade  area  and  40  per  cent  light 
opening.  The  horizontal  shutter  has 
a  blade  area  of  only  45  per  cent  with 
a  light  opening  of  55  per  cent  as  illus- 

trated in  Figure  1. 
This,  as  may  be  figured,  represents 

a  direct  increase  of  15  per  cent  over 
the  old  type  shutter.  An  additional 
increase  must  be  considered  due  to 

the  efficient  cut-off  principle  involved 
in  only  the  horizontal  cylindrical  type 
of  shutter.  By  reason  of  its  cylindri- 

cal shape,  the  shutter  cuts  off  the 
light  beam  from  top  and  bottom 
simultaneously,  resulting  in  a  quicker 
cut-off  than  is  possible  with  a  disc 
type  shutter  and  obviously  resulting 
in  a  greater  gain  in  illumination. 
This  action  is  clearly  illustrated  in 
Figure  2. 

Here,  the  two  blades  of  the  shutter 
are  shown  in  action  in  the  light  beam. 
One  may  be  seen  near  the  aperture 
cutting  the  light  beam  from  the 
bottom,  while  at  the  same  time  the 
top  blade  may  be  seen  cutting  the 
light  beam  from  the  top.  The  shutter 
when  attached  to  the  Model  "F"  mech- 

anism has  the  appearance  as  shown 
in  Figure  3. 

Effective    Cooling    Device 

It  affords  the  Model  "F"  user  all 
the  advantages  insofar  as  the  shutter 
is  concerned,  as  are  obtainable  with 
the  later  Model  "H"  mechanism. 
These  include  the  increase  in  illumi- 

nation,  the    same    advantages   of    re- 

ducing the  heat  on  the  film,  heat  at 
the  aperture,  light  dowser  on  the 
shutter  housing,  shutter  setting  and 
adjusting  device,  etc. 

The  horizontal  cylindrical  shutter 
also  offers  the  advantage  of  forced 
air  circulation  which  efficiently  cools 
the  mechanism  film  gate,  film  tension 
device  and  aperture  to  a  degree  only 

slightly  greater  than  room  tempera- 
ture. In  addition  these  forced  air 

currents  perform  an  important  func- 
tion in  preventing  free  dust  and  dirt 

from  reaching  the  film.  This  is  of 
especial  value  in  sound  film  projec- 

tion. The  action  of  these  air  currents 
is  shown  in  Figure  3. 

The  horizontal  cylindrical  shutter 

for  attaching  to  the  Model  "F"  mech- 

anism is  not  an  attachment  or 
makeshift  in  any  sense;  but  is 
identically  the  same  as  on  the  Model 
"H"  mechanism  and  includes  the 
shutter  and  housing  drive  shafts  and 
attaching  parts. 
Arrangements  have  been  made  at 

the  factory,  and  it  is  suggested,  that 
the  installation  of  the  horizontal 
cylindrical  shutter  be  made  at  the 
time  the  mechanisms  are  sent  in  for 
repair.  In  this  way  the  mechanism 

may  be  put  in  perfect  running  condi- 
tion and  when  so  handled,  the  new 

shutter  is  installed  at  no  additional 
charge  for  labor.  The  installation 
does  not  require  structural  changes  in 
the  mechanism  in  any  way,  nor  does 
it  involve  special  drilling  or  fitting. 

Unusual   Sound  Installation  at 
Naval  Academy 

One  of  the  most  unusual  jobs  ever 
put  up  to  the  Electrical  Research 
Products  engineers  is  the  recently 
completed  installation  of  a  Western 
Electric  Sound  System  in  the  Audi- 

torium of  the  U.  S.  Naval  Academy 
at  Annapolis,  Md.  Features  of  the 
auditorium  and  academy  regulations 
combined  to  demand  special  precau- 

tions in  completing  the  job. 
An  entirely  new  projection  room 

had  to  be  built  and  horn  boxes  con- 
structed that  were  light,  portable  and 

sturdy.  In  building  the  room  steel 
plates  were  used  for  the  floor  on  top 
of  a  lining  of  one-half  inch  sheet  as- 

bestos. The  walls  of  the  room,  of  one- 
eighth  inch  galvanized  iron  sheets 
riveted  throughout,  were  built  on  an 
angle  iron  framework. 

The  battery  room,  adjacent  to  the 
main  projection  room,  was  similarly 
constructed.  A  ventilating  system 
was  installed  to  exhaust  the  lamp  and 
battery  room  gases  to  the  outside 
air. 

Horn  Arrangement 
The  sound  system  conduit  was  run 

above  the  room  and  the  entire  set  of 
conduit  runs  was  covered  with  an- 

other steel  "deck"  to  be  used  as  a 
spotlight  platform  for  any  amateur 
shows  produced  by  the  midshipmen. 
This  upper  deck  is  removable  in  sec- 

tions   over    the    conduit    fittings    to 

make  the  wiring  runs  easily  acces- 
sible. 

The  front  and  outside  walls  of  the 
room  were  treated  with  Celotex  and 
draped  with  a  heavy  velour  curtain 
to  harmonize  with  the  auditorium  ap- 

pointments. 
The  horns  were  supported  so  that 

they  can  be  removed  at  times  when 
the  entire  stage  is  needed  for  the 

midshipmen's  shows.  To  make  the 
horn  boxes  portable  rectangular 
frameworks  of  three-quarter  inch  pipe 
were  cross  braced  on  five  sides  with 

aeroplane  cable  and  turn-buckles. 
The  cable  was  wound  and  taped  to 
prevent  vibration.  The  entire  box, 
with  the  exception  of  the  front,  was 
covered  with  Celotex  and  bolted  to  a 

polished  copper  framework.  Suspend- 
ed at  a  definite  height  they  were  made 

level  by  a  series  of  stout  manila 
ropes.  When  the  time  comes  to  re- 

move them  temporarily  from  the 

stage  this  can  be  done  by  "dollies" with  rubber  tired  wheels  that  can  be 
brought  under  each  one. 

Many   Applications   of   Carbon 
Carbon  is  a  material  of  peculiar 

characteristics  adapted  to  many  uses 
for  which  no  other  material  is  avail- 

able nor  so  well  suited.  The  follow- 
ing list  of  some  of  the  industrial  ap- 

plications of  this  material  will  un- 
doubtedly prove  a  surprise  to  many 

who  held  the  idea  that  this  substance 
had  comparatively  few  applications  in 
the  communications  field : 

Four  Main  Fields  of  Use 

Illumination:  Projector  carbons, 

photographic  carbons,  photo-engrav- 
ing carbons,  blue  printing  carbons, 

searchlight  carbons,  sunshine  and 
therapeutic  carbons. 

Manufacturing :  Welding  carbons, 
carbon  electrodes,  chemical  applica- tions. 

Telephone:  Back  plates,  dia- 
phragms, granular  carbon,  globular 

carbon. 
Special  Applications:  Switch  and 

circuit  breaker  contacts,  turbine  pack- 
ing rings,  automobile  clutch  thrust 

rings,  resistance  discs,  lightning  ar- 
rester carbons. 
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Efficient     Sound     Reproduction 
By  R.  H.  McCullough 

Supervisor  of  Projection,  Fox  West  Coast  Theatres 

PRACTICAL  methods  o
f  correct- 

ing troubles  that  require  plenty 
of  experience  to  learn,  can 

usually  be  told  in  a  very  few  words. 
The  projectionist  who  makes  use  of 
not  only  his  own  methods  of  pro- 

cedure, but  the  accumulated  practical 
experience  of  others,  can  accomplish 
more  in  less  time.  Troubles  that 
occur  to'  one  projectionist  may  not 
happen  to  another;  however,  always 
be  alert  for  anything  to  happen  to 
sound    reproducing   equipment. 

It  is  quite  evident  that  a  certain 
amount  of  vertical  needle  pressure  is 
necessary  to  provide  proper  tracking 
with  records;  as  a  consequence,  rec- 

ords must  be  made  of  hard  material 
and  they  must  be  abrasive  enough  to 
stand  this  pressure.  Never  use  soft 
tone  needles  because  they  have  a  very 
poor  frequency  response,  and  the 
characteristics  indicate  that  the 
higher  frequencies  are  eliminated. 

Disc   Reproduction 

Our  experience  relates  that  the 
most  pronounced  deformation  of  any 
needle  occurs  during  the  initial  period 
of  service.  It  is  quite  true  that  very 
few  producers  are  using  disc  record- 

ing— however,  for  those  who  are 
recording  on  disc,  we  must  endeavor 
to  make  the  reproduction  as  good  as 
possible.  Distortion,  which  usually 
occurs  during  disc  recording  can 
many  times  be  traced  to  the  pick-up. 
A  good  stiff  needle  is  required  for 
faithful  reproduction  —  other  wise, 
movements  at  the  armature  end  of 

the  needle  will  not  represent  move- 
ments at  the  groove  end  on  the  record. 

We  desire  to  have  the  natural  fre- 
quency of  the  system  somewhat  above 

the  highest  frequency  to  be  repro- 
duced. Many  projectionists  are  using 

half-tone  needles  and  many  projec- 
tionists are  still  using  the  full-tone 

needles,  and  many  have  never  given 
the  subject  much  thought. 

A  magnetic  pick-up  requires  damp- 
ing in  order  to  smooth  our  resonant 

points,  and  at  the  same  time  maintain 
the  proper  neutral  position  of  the 
armature.  The  Western  Electric  4- A 
reproducers  have  these  qualities. 
Half-tone  needles  play  a  very  impor- 

tant part  and  may  be  considered  as 
a  mechanical  filter  in  disc  reproduc- 
tion. 

W.   E.  4A   Reproducer 

The  Western  Electric  4-A  repro- 
ducer consists  of  a  stylus  connected 

to  an  armature  of  high  permeability, 
which  is  located  within  a  small  coil. 
In  operation  the  stylus  attached  to 
the  armature  vibrates  as  a  needle 
follows    the    grooves    on    the    record. 

The  movement  of  the  armature  be- 
tween the  poles  of  the  magnet  which 

surrounds  the  armature  causes  a 
variation  in  magnetic  lines  of  flux 
and  a  voltage  with  corresponding 
variations  is  induced  in  the  coil. 

If  too  much  stiffness  exists  in  the 
stylus,  the  relative  motion  of  the 
armature  and  field  will  be  reduced. 
The  stylus  should  never  be  struck  or 
twisted  in  an  effort  to  remove  a 
needle  that  is  jammed.  Do  not  allow 
dust  and  dirt  to  accumulate  around 
the  stylus. 

Free  movement  of  the  armature 

within  the  unit  is  necessary.  Distor- 
tion will  result,  if  this  part  cannot 

move  freely;  on  the  other  hand,  if 
the  armature  moves  too  freely  a  sput- 

tering will  result.  I  have  found,  on 
a  few  occasions,  that  complaints 

about  sputtering  and  "frying"  sounds 
in  disc  recording  were  caused  by  a 
loose  needle. 

Clean  Records  Essential 

Always  dust  the  record  thoroughly 
before  using.  I  have  found  that 
many  projectionists  have  neglected  to 
do  this,  with  the  result  that  the  full 
amplitude  of  the  recording  was 
greatly  reduced,  because  dust  and 
dirt  interferes  greatly  with  the  full 
motion  of  the  stylus.  Be  positively 
sure  that  the  tone  arm  is  well  bal- 

anced with  uniform  pressure,  not  too 
light  and  not  too  heavy.  Uneven 
pressure  of  the  tone  arm  will  cause 
a  flutter  in  disc  recording. 

iCyouMtrtn 

Needles  should  only  be  used  once 
and  then  discarded — in  other  words, 
they  should  be  replaced  at  the  same 
time  when  the  record  is  changed. 
Worn  needles  will  result  in  loss  of 
high  frequencies,  because  they  cannot 
follow  the  high  frequency  grooves. 

We  are  compelled  to  replace  needles 
frequently  in  order  that  the  needle 
point  diameter  may  be  small  enough 
to  follow  the  high-frequency  modula- 

tions. There  are  many  types  of 

magnetic  pick-ups;  however,  the  same 
theory  in  operation  applies  to  all. 

Ionization  in  Tubes 

If  plate  voltages,  considerably 
above  normal  values,  are  applied  to 
some  vacuum  tubes  it  becomes  pos- 

sible to  see  a  blue  glow  or  haze  inside 
the  tube  in  addition  to  the  usual  light 
from  the  filament.  This  means  that 
ionization  is  taking  place  inside  the 
tube  and  that  slight  amounts  of  gas 
have  been  made  partial  conductors 
for  electric  current. 

The  breaking  down  of  a  gas  by 
ionization  means  the  separation  of 
negative  electrons  from  positive  ions. 
In  this  condition  it  is  possible  for 
electric  currents  to  flow  through  the 
gas  independently  of  the  true  electron 
emission  effect  between  the  hot  fila- 

ment and  the  charged  plate.  There 
is  then  a  conducting  medium  in  place 
of  a  practically  perfect  insulator  in- 

side the  tube. 
In  a  vacuum  tube,  having  an  im- 

perfect   vacuum,    ionization    may    be 
f  C  M".U«MMCTCR 
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started  by  using  too  high  filament 
temperatures.  With  normally  high 
vacuum,  ionization  is  seldom  caused 
by  excessive  filament  temperature, 
but  is  caused  by  using  very  high 
plate  voltages — much  higher  than  the 
tube  is  designed  to  use.  High  plate 
voltages  cause  heating  of  the  metal 
in  the  plate  above  its  normal  operat- 

ing point.  The  hot  plate  may  emit 
some  gases  from  itself,  and  atoms  of 
these  gases  are  broken  up  in  ioniza- 

tion. If  gaseous  amplifier  tubes  are 
used,  peak  distortion,  harsh  and  rasp- 

ing tones  will  result. 

Vacuum    Tubes 

All  substances  are  made  of  elec- 
trons. When  most  metals  are  heated 

some  of  the  electrons  in  their  make- 

up "boil"  off.  The  purpose  of  the  fila- 
ment in  vacuum  tubes  is  to  give  off 

electrons.  Electrons  are  negative 
particles  of  electricity.  If  a  vacuum 
tube  was  full  of  some  fluid  like  air, 
electrons  given  off  would  fall  back 
into  the  filament.  When  there  is  a 
vacuum  around  the  filament,  the 
heated  parts  are  protected  from  oxi- 

dation and  the  electrons  easily  boil 
out  and  fill  this  tube. 

The  grid  is  next  to  the  filament 
and  if  it  is  well  insulated  so  that  the 
electrons  cannot  leak  away,  it  will 
collect  electrons  until  it  is  negatively 
charged.  Out  beyond  the  grid  is  the 
plate.  If  we  connect  a  battery  be- 

tween the  filament  and  the  plate  with 
the  positive  terminal  next  to  the 
plate,  the  positive  plate  will  attract 
the  negative  electrons.  As  fast  as 
the  electrons  come  off  the  filament, 
they  fly  over  to  the  plate. 

Control    of    Current 

Electrons  in  motion  make  an  elec- 
tric current.  The  amount  of  current 

depends  on  the  size  and  temperature 
of  the  filament,  the  voltage  of  the 
battery  and  the  resistance  in  the  dif- 

ferent parts  of  the  circuit.  The  po- 
tential of  the  grid  has  a  marked 

influence  on  the  current  too.  An  am- 
meter or  milliammeter  anywhere  in 

the  circuit  will  measure  the  current 
that  flows. 

When  current  flows  through  a  re- 
sistance, we  have  what  is  called 

"voltage  drop"  across  the  resistance. 
The  voltage  drop  is  always  equal  to 
the  voltage  which  causes  the  current 
to  flow  through  the  resistance.  The 
voltage  drop  across  the  filament  of  a 
vacuum  tube  can  always  be  found  by 

"ohm"  law  and  is  the  "resistance"  (of 
the  filament) ,  times  the  current  flow- 

ing through  it. 

Noisy  Operation 

A  complaint  was  received  recently 
stating  that  considerable  noise  was 
encountered  during  the  showing  of 
Movietone  subjects  on  one  projector 
when  the  fader  was  run  a  few  points 
above  the  normal  setting.  An  investi- 

gation indicated  that  the  photoelectric 
cell  amplifier  was  not  swinging  freely 

and  that  vibrations  which  emanated 
in  the  projector  were  being  carried 
through  the  reproducing  system. 
A  frequent  cause  of  hum  in  the 

sound  reproducing  system  is  a  recti- 
fier tube  in  which  the  emission  on  one 

side  will  be  considerably  less  than 
the  other.  Poor  tone  quality  may 
often  be  caused  by  a  defective  tube, 
this  being  more  noticeable  when  the 
volume  is  increased. 

Either  low  filament  or  low  plate 
voltage  will  cause  mushy  reproduc- tion. 

Exciting    Lamp    Life 

We  have  received  many  complaints 
regarding  the  life  of  exciting  lamps. 
The  rated  current  value  for  each  ex- 

citing lamp  is  4  amperes,  8  volts. 
The  normal  operating  value  of  these 
lamps  is  3.9  amperes.  It  is  quite  evi- 

dent that  by  reducing  the  value  under 
3.9  amperes  the  filament  will  not  de- 

teriorate so  rapidly — however,  when 
you  reduce  this  value,  the  volume  and 
brilliance  of  the  reproduction  will  be 
greatly  impaired. 

Erpi  exciting  lamps  have  given 
greater  length  of  service  than  other 
lamps  of  equal  manufacture.  Excit- 

ing lamps  should  last  100  burning 
hours  or  more.  Be  positively  sure 
that  the  current  value  is  correct  and 
that  the  meter  in  this  circuit  is  indi- 

cating the  rated  values. 

Trouble  "Shooting" 
Scientific  and  systematic  methods 

of  locating  and  remedying  faults  in 
sound  equipment  amplifiers  have  been 
developed  to  such  a  fine  point  that 
they  now  exceed  in  precision,  speed 
and  efficiency,  when  trouble  occurs. 

We  started  with  equipment  which  re- 
quired storage  batteries  for  power 

supply.  Sound  equipment  has  been 
somewhat  simplified  with  the  installa- 

tion of  motor  generator  sets  and 
rectifiers,  thus  eliminating  all  storage 
batteries. 
We  have  mentioned  before  the 

value  of  routine  testing  and  inspec- 
tion. There  are  many  troubles  in 

amplifiers  that  do  not  show  up  under 
no-load  conditions,  but  do  show  up 
plainly  under  the  normal  load.  Inter- 

mittent open  circuits  and  high-resist- 
ance joints,  sometimes  fall  into  this 

class.  It  is  becoming  increasingly 
common  to  find  that  most  troubles 
emanate  from  defective  vacuum  tubes. 
Western  Electric  sound  reproducing 

equipment  is  very  substantial — -how- 
ever, it  will  not  stand  neglect  and 

abuse. 
Appreciation  is  due  and  is  in  full 

measure  given  to  the  many  projec- 
tionists throughout  the  world,  who 

have  studied  the  fundamentals  of 
power  amplification,  which  assisted 
greatly  in  the  success  of  sound  pic- 
tures. 

One  of  the  greatest  expenses  in 
maintaining  sound  reproducing  equip- 

ment is  the  replacing  of  vacuum 
tubes.     All  vacuum  tubes  which   are 

termed  defective,  do  not  fail  pre- 
maturely as  is  believed  by  many  pro- 

jectionists. Regardless  of  the  age  of 
vacuum  tubes,  they  should  be  handled 
with  extreme  care.  The  filaments  of 
power  amplifier  tubes  should  be 
heated  fully  five  minutes,  before  turn- 

ing on  the  plate  supply,  in  the  West- 
ern Electric  power  amplifiers. 

Microphonic  Tubes 
I  was  asked  recently  to  explain 

what  caused  a  vacuum  tube  to  be- 
come microphonic.  Many  projection- 
ists have  had  experience  with  a 

microphonic  tube  in  the  photoelectric 
cell  amplifier,  which  would  result  in  a 
whistling  noise,  which  would  become 
louder  and  louder  until  the  amplifier 
was  shut  off  or  the  fader  brought  to 

zero.  A  "microphonic  tube"  is  simply 
an  ordinary  tube  in  which  one  or 
more  of  the  elements  are  loosely 
mounted  when  assembled.  It  is  es- 

sential that  all  the  tube  elements 

(grid,  plate  and  filament),  should  be 
mounted  and  supported  so  that  a 
rigid,  fixed  relation  is  maintained  be- 

tween them. 
If  any  of  the  elements  vibrate,  the 

spacing  between  them  changes  and 
thus  the  normal  characteristics  of  the 
tube  are  changed.  For  example,  a 

tube  having  a  low  voltage  amplifica- 
tion factor  is  constructed  with  the 

grid  and  plate  elements  mounted 
close  together;  whereas  in  a  tube  hav- 

ing high  voltage  amplification  the  grid 
is  placed  comparatively  close  to  the 
filament  and  at  some  distance  from 

the  plate. 
Cause   of   Howling 

If  sound  vibrations  cause  a  tube  to 
move,  then  any  loose  elements  within 
will  also  move.  Any  change  in  the 
distance  between  these  elements  will 
cause  the  value  of  the  plate  current 
to  be  affected  in  proportion.  The 
plate  current  variations  are  then 
magnified  by  the  amplifying  stages 

following  the  "microphonic  tube"  and are  reproduced  as  a  swinging  howl, 
varying  in  pitch  according  to  the 
vibration  period  of  the  tube  elements. 
In  some  cases  interchanging  the  tubes 
will  correct  this  condition. 

The  first  stage  of  the  photoelectric 
cell  amplifier,  which  employs  239-A 
W.  E.  amplifier  tubes,  usually  is 
where  this  trouble  occurs.  Micro- 

phonic tubes,  which  cannot  be  used  in 
the  photoelectric  cell  amplifier, 
should  not  be  discarded.  They  can  be 
used  in  the  41-A  amplifier,  because 
there  is  less  vibration  in  this  ampli- fier. 

Unusual  Troubles 

Many  things  happen  with  sound  re- 
producing equipments,  which  seem  to 

be  impossible  when  fully  explained. 
Before  the  opening  of  a  theatre,  with 
sound  equipment,  it  was  found  that 
one  of  the  photoelectric  cell  ampli- 

fiers developed  a  microphonic  noise. 
Tubes  were  changed  and  even  the 
amplifier     itself     was     changed     and 
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everything  was  thoroughly  checked, 
but  the  microphonic  noise  was  still 
there.  The  master  fader  cover  was 
finally  removed.  • 

The  two-conductor  lead  cable  from 
the  output  of  this  projector  was 
found  to  be  defective  and  upon  fur- 

ther investigation  we  found  that  the 

lead  cable  throughout  the  entire  in- 
stallation was  in  the  same  condition. 

The  lead  cable  was  broken  in  several 

places,  especially  where  it  was  pulled 
around  a  bend  and  in  many  places 
the  insulation  was  broken,  leaving 

the  wire  slightly  touching  the  con- 
duit. The  p.  e.  c.  batteries  were  im- 

mediately removed  from  the  battery 
room  and  placed  near  the  projector 
and  connected  to  the  90-volt  terminals. 

Another  pair  of  leads  were  run 
from  the  photoelectric  cell  amplifier 
output  to  the  input  of  the  fader,  with 
the  result  that  the  microphonic  noise 

disappeared.  After  the  defective  lead 
cable  was  replaced  this  trouble  was 
never  encountered  again. 

Film   vs.   Disc 

All  studios  producing  feature  pic- 
tures, with  the  exception  of  Warner 

Bros.,  are  recording  sound-on-film.  It 
has  been  emphasized  that  Warner 
Bros,  will,  in  the  near  future,  do  all 
their  recording  sound-on-film  instead 
of  sound-on-disc.  One  of  the  greatest 
assets  of  sound-on-film  is  the  elimina- 

tion of  the  problem  of  synchronism, 
also  the  nuisance  of  shipping  separate 
records  with  the  film  print. 

I  personally  favor  the  sound-on-film. 
In  those  projection  rooms  where  only 
sound-on-film  is  being  shown,  the  disc 
turn-table  shaft  should  be  discon- 

nected from  the  motor  shaft,  which 
would  eliminate  that  much  extra  pull 
on  the  projection  motor. 

Museum  Solicits  Aid  in 

Technical  Collection 

THE  following  communication 
apropos  of  the  development  of 

the  motion  picture  section  of  the 
great  Museum  of  Science  and  Indus- 

try, the  Chicago  instiution  founded 
by  Julius  Rosenwald,  is  worthy  of  the 
consideration  of  everyone  in  the 
motion  picture  industry.  Insofar  as 
the  technical  phase  of  the  business  is 
concerned,  no  one  is  better  in  a  posi- 

tion to  be  of  assistance  to  the 
Museum  in  their  worthy  endeavors 
than  projectionists  of  long  standing 
who  are  familiar  with  the  early  ap- 

paratus and  know  of  the  whereabouts 
of  many  of  these  relics.  The  Museum 
will  be  more  than  glad  to  credit  the 
contribution  of  any  donor. — The  Edi- 
tor. 

Editor,  Motion  Picture  Projec- 
tionist, 

Sir:  The  Museum  of  Science  and 
Industry  in  the  city  of  Chicago 
is  the  result  of  an  endowment  of 
$3,000,000  by  Mr.  Julius  Rosenwald, 
for   the    equipment    and    maintenance 

of  the  institution,  and  a  $5,000,000 
bond  issue  voted  by  the  people  of  the 
city  to  the  South  Park  Commission- 

ers, for  the  reconstruction  of  the  old 
Fine  Arts  Building  in  Jackson  Park 
which  will  permanently  house  the 
technical  collections  of  the  Museum. 

In  this  Museum  the  history  of 
science,  engineering  and  industry 
will  be  interpreted,  not  only  by  three 
dimensional  working  models,  but 
(and  this  is  something  that  has  not 
been  attempted  anywhere)  also  so 

presented  that  the  social  and  eco- 
nomic causes  and  results,  the  little 

known  background  of  all  the  epoch- 
making  inventions  and  discoveries, 
will  be  clarified. 
A  considerable  amount  of  space 

will  be  given  over  to  tracing  the 
evolution  of  the  motion  picture  from 
its  primitive  beginning  to  the  pres- 

ent day.  This  is  a  subject  which  has 
not  been  treated  adequately  in  any 
museum  in  America.  In  order  to 
trace  this  development  effectively  we 
must  show,  in  addition  to  modern 
motion  picture  equipment,  historical 
relics  which  in  their  day  played  an 
important  part  in  the  building  up  of 
the  motion  picture  industry.  No 
doubt  many  of  these  relics  are  still 
collecting  dust  in  storerooms  and  may 
eventually  find  their  way  to  the  junk 
heap.  We  should  like  to  appeal  to 
your  readers  who  may  know  of  the 
location  of  some  invaluable  piece  of 
apparatus  which  might  well  find  a 
home  in  the  first  technical  museum  in 
America.  Much  of  this  apparatus  is 
no  longer  of  use  to  the  motion  picture 
industry,  but  in  the  education  of  the 
public  in  a  museum  such  as  this  it 
would  play  an  important  role. 

Will  you  not  have  the  kindness  to 
publish  this  request  in  a  coming  issue 
of  your  magazine  and  inform  your 
readers  that  if  they  know  of  the 
whereabouts  of  such  material  it  will 
be  greatly  appreciated  if  they  will 
communicate  their  knowledge  to  the 
undersigned. 

Faithfully  yours, 
John  A.  Maloney, 

Assistant  to  the  Director,  Museum  of 
Science     and     Industry,     300     West 

Adams  Street,  Chicago,  Illinois. 

of    arriving    at    a    settlement   rather 
than  a  strike. 

We  are  told:  "The  wise  man  must 

be  wise  before,  not  after,  the  event." 
To  the  vast  majority  of  local  unions 
this  admonition  will  be  unnecessary, 
as  experience  has  taught  the  seasoned 
leadership  of  the  great  majority  of 
the  local  unions  of  the  Alliance  that 
reasonable  progress  by  far  excels  a 
magnificent  promise  of  impossibilities. 

General  Office  Aid 

The  entire  resources  of  the  General 
Office  are  at  the  complete  and  free 
disposal  of  each  of  the  six  hundred 
and  ninety  local  unions  comprising 
our  International  Alliance.  The  Gen- 

eral Office  will  gladly  co-operate  with 
every  local  in  an  earnest  endeavor  to 
arrive  at  a  satisfactory  agreement  in 
every  locality. 

The  local  wage-scale  committees 
engaged  in  the  important  task  of  ne- 

gotiating new  agreements  are  spe- 
cially asked  to  continue  such  negotia- 
tions just  as  long  as  there  is  any 

hope  of  reaching  an  amicable  settle- 
ment. Strikes  should  never  be  re- 
sorted to  as  long  as  there  is  any 

avenue  of  conciliation  available.  This 
policy  is  in  complete  conformity  with 
the  declaration  of  International  Con- 

ventions, and  it  is  hoped  that  prudent 
judgment  will  be  exercised  throughout 
the  International  Alliance  in  endeav- 

oring to  come  to  satisfactory  terms 
with  the  employer. 

Contract  Negotiations 
(I.  A.  Bulletin  No.  253) 

The  International  Alliance  is  faced 

with  the  most  serious  and  compli- 
cated contract  negotiating  period  in 

the  history  of  the  organization,  and 
it  is  to  be  hoped  that  the  wage-scale 
committees  in  the  hundreds  of  lo- 

calities, engaged  in  the  important 
work  of  negotiating  new  contracts 
with  the  employer,  will  draw  fully 
upon  their  experience  and  knowledge 
of  the  work  in  hand  in  attempting  to 
work  out  a  satisfactory  and  equitable 
agreement.  Every  effort  should  be 
made  to  avoid  a  strike.  Negotiations 
should  be  carried  on  for  the  purpos° 

Australian    Plan    Provides    for 
Film  Damage  Penalty 

The  following  excerpt  from  an 
Australian  motion  picture  trade 
journal  is  interesting  in  connection 
with  the  campaign  being  waged  in 
this   country  to  lessen  film   damage: 
Owing  to  the  amount  of  damage 

being  caused  to  sound  film,  the  Film 

Exchanges'  Association  is  instituting 
a  system  of  projectionists'  reports. 
A  pad  of  forms  will  be  forwarded  to 
each  theatre  and  the  projectionist 
will  be  required  to  send  in  to  the  ex- 

change concerned  a  report  on  the 
condition  of  film  received. 

Standard  Report  Forms 

Any  theatre  not  sending  a  report 
will  be  held  responsible  for  any 
damage  found  in  the  film  before  the 
next  screening.  On  the  back  of  each 
report  form  will  be  a  diagram  of  a 
correct  join,  a  list  of  appliances  for 
film  repair  which  every  projectionist 
should  have,  the  various  types  of 
damage  to  film,  the .  various  causes 
of  this  damage,  and  what  to  do  to 
rectify  the  causes. 

It  is  considered  essential  in  the  in- 
terests of  the  business  generally  that 

sound  film  be  treated  with  care,  and 
it  is  believed  that  this  system  of 

projectionists'  reports  will  enable  the 
cause  of  damage  to  be  quickly 
located. 
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Recording  Sound  on  Disc 
By  Nugent  H.  Slaughter* 

THE  important  features  of  any 
method  of  recording  are  qual- 

ity of  reproduction,  uniform 
and  reliable  performance,  and  adapt- 

ability to  a  rapidly  changing  art.  In 
all  these  respects  disc  recording  com- 

pares well  with  other  methods. 

The  recording  of  sound  on  disc  in- 
volves processes  entirely  common  to 

other  systems  of  recording,  except 
for  the  actual  conversion  of  electrical 
energy  into  some  form  of  permanent 
record  and  the  steps  immediately  fol- 

lowing up  to  the  point  where  the 
record  is  employed  to  re-establish 
electrical  energy.  Since  those  proc- 

esses common  to  other  systems  of  re- 
cording have  already  been  described 

in  some  detail,  this  discussion  will  be 
confined  to  the  processes  peculiar  to 
wax  recording  and  their  analogy  to 
certain  processes  in  film  recording. 

Materials  Used 

The  material  used  in  the  actual 
making  of  a  disc  record  may  be  called 
the  wax  negative  stock  corresponding 
to  the  negative  film  employed  in  the 
film  recording  process.  The  wax  neg- 

ative consists  of  a  soft  wax  blank  in 
the  form  of  a  very  thick  disc  which 
has  a  consistency  and  appearance 
much  like  beeswax.  Its  surface  must 
first  be  prepared,  not  by  sensitizing, 
as  in  the  case  of  film,  but  by  a 
smoothing  process  known  as  wax 
shaving,  which  makes  the  wax  nega- 

tive receptive  to  mechanical,  rather 
than  light,  impressions. 

The  shaving  of  wax  is  accomplished 
on  machines.  This  entire  machine 
must  be  set  up  with  great  precision 
so  that  it  will  be  free  from  vibration 

and  so  that  the  carriage  which  sup- 
ports the  knife  and  moves  it  across 

the  wax  will  perform  in  a  very  uni- 
form manner.  Most  important  of  all 

is  the  cutting  knife  itself  which  is 
ground  from  selected  sapphire,  the 
only  material  which  has  proven  satis- 

factory for  this  exacting  service.  The 
grinding  is  done  with  the  finest  of 
diamond  dust  and  is  carried  out  with 

the  greatest  of  skill  and  care  to  ob- 
tain a  cutting  edge  more  than  a  half- 

inch  long  which  will  be  so  perfect  that 
it  will  leave  the  wax  with  a  mirror- 

like finish. 
Occasionally  one  of  these  spinning 

waxes  will  break  because  of  some  in- 
ternal defect,  and  fly  off  the  turn- 

table of  the  wax  shaving  machine 
with  serious  results  for  the  operator. 
For  this  reason  the  hinged  guard 
has  been  provided. 

In  spite  of  the  great  precision  re- 
quired  in   wax    shaving,   the   cost   of 
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wax  "negative  stock"  is  very  much 
less  than  the  corresponding  cost  of 
film  negative  stocks,  the  saving 
amounting  to  many  thousands  of  dol- 

lars annually  for  a  studio  of  moderate 
size. 

In  the  recording  of  a  disc  record 
one  of  these  wax  negatives  is  placed 
on  the  turntable  of  a  disc  recording 
machine.  This  turntable  is  driven 
through  a  system  of  gears  enclosed 
in  the  large  gear  pot  shown  directly 
beneath  the  turntable  by  means  of  a 
motor  which  is  at  all  times  synchron- 

ous with  the  motor  used  on  the  stage 
to  drive  the  camera  so  that  the  proper 
relative  speeds  of  the  wax  and  film 
required  for  synchronism  will  be 
maintained. 

The  record  speed  is  33  Vs  r.p.m. 
which  corresponds  to  90  feet  per  min- 

ute traveled  by  the  film  in  the  photog- 
raphy or  projection  of  sound  pic- 
tures. The  large  gear  pot  contains 

an  oil  damping  arrangement  designed 
to  eliminate  any  small  speed  varia- 

tions of  the  turntable  which  might 
otherwise  be  introduced  by  the  motor 
and  gears  so  that  the  speech  or  music 
recorded  will  be  entirely  free  from flutter. 

Electrical   Recorder 

An  electrical  recorder  rests  lightly 
on  the  surface  of  the  soft  wax,  and 
by  means  of  a  sapphire  cutting  jewel 
or  stylus  cuts  a  shallow  groove  in  the 
wax  as  it  rotates.  The  depth  of  this 
groove  is  controlled  by  a  sapphire  ad- 

vance ball  which  may  be  adjusted  by 
the  thumb  screw  at  the  right  of  the 
recorder.  As  the  record  rotates  the 
recorder  as  a  whole  is  slowly  drawn 
from  the  inner  part  of  the  record 
toward  the  outer  edge  so  that  the 
groove  has  the  familiar  spiral  form. 

The  rate  of  advance  of  this  spiral 
may  be  set  at  any  one  of  three  dif- 

ferent speeds  by  means  of  gears.  The 
speed  chosen  will  depend  upon  the 
character,  particularly  the  loudness  of 
the  sound  being  recorded.  At  the  be- 

ginning of  each  record  a  much  wider- 
spaced  spiral  is  used  to  separate  the 
start  of  the  first  groove  from  the 
body  of  the  recording  so  that  the 
operator  in  the  theatre  will  have  no 
difficulty  in  setting  the  needle  of  the 
reproducer  exactly  on  the  starting 
point.  This  special  spiral  groove, 
which  lasts  for  about  one  turn  of  the 
record,  is  accomplished  by  a  cam 
which  engages  for  this  first  turn only. 

As  the  record  proceeds  the  speech 
or  music  sounds  on  the  stage  set  up 
an  electric  current  in  the  system 
which  is  essentially  an  electrical  copy 
of  the  sound,  and  this  current  is  ap- 

plied to  the  electrical  recorder,  caus- 

ing the  stylus  to  move  from  side  to side. 

The  means  of  accomplishing  this 
side  to  side  motion  is  as  follows: — A 
strong  magnetic  field  is  set  up  across 
the  pole  pieces  by  means  of  the  mag- 

netic field  coil.  The  diamond  shaped 
armature  to  which  is  rigidly  con- 

nected the  cutting  stylus  stands  in 
this  magnetic  field  between  the  pole 
pieces,  and  around  it  are  placed  the 
two  speech  coils  through  which  are 
passed  the  amplified  electric  currents 
from  the  stage.  These  currents  cause 
either  end  of  the  armature  to  be  poled 
alternately  north  and  south  magnet- 

ically in  accordance  with  the  speech 
current,  and  the  resulting  magnetic 
forces  cause  the  armature  to  rotate 

or  oscillate  about  its  axis,  thus  mov- 
ing the  stylus  from  side  to  side. 

Playbacks 

At  the  conclusion  of  a  scene  or 
take  we  have  in  the  wavy  grooves, 
something  which  corresponds  to  the 
latent  image  on  a  piece  of  film  which 
has  been  exposed  in  the  film  record- 

ing machine.  There  is,  however,  one 
important  difference  in  the  fact  that 
the  wax  record  may  be  immediately 
used,  if  we  so  desire,  to  reproduce  the 
sounds  which  were  recorded  on  it. 
This  procedure,  known  as  making  a 
playback,  usually  results  in  sufficient 
damage  to  the  wax  so  that  it  would 
be  unsuited  for  use  as  a  final  repro- 

duction. For  this  reason  an  extra 

wax  is  usually  recorded  where  a  play- 
back is  required. 

These  playbacks  from  soft  wax 
records  are  frequently  of  great  value, 
not  primarily  as  a  check  on  the  re- 

cording but  rather  as  a  check  on  the 
performance  which  has  been  recorded. 
Many  directors  rely  to  a  large  extent 
on  playbacks,  while  others  take  little 
interest  in  them.  Although  their 
true  value  in  aiding  production  can- 

not be  accurately  estimated  at  pres- 
ent, playbacks  will  certainly  find  a 

place  of  much  importance  in  the  ulti- 
mate scheme. 

Having  completed  the  recording  of 
a  scene  which  the  director  has  ap- 

proved after  hearing  one  wax  played 
back,  the  other  wax  record  or  records 
go  through  additional  processes 
which  correspond  generally  with  the 
film  development  and  printing.  After 
suitable  preparation,  the  wax  record 
is  immersed  in  an  electroplating  bath 
by  means  of  which  a  heavy  layer  of 
copper  is  deposited  on  the  surface  of 
the  soft  wax.  This  copper  layer  or 
shell,  when  separated  from  the  wax, 
constitutes  an  exact  copy  of  the 
original  recording,  except  that  it  is 
negative  in  character,  bearing  ridges 

(Continued  on  page  32) 
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New  Condenser  System  for 
Wide  Film  Projection 

THE  huge  size  of  modern  play 
houses  creates  many  a  problem, 

one  of  the  most  important  being  the 
difficulty  of  obtaining  even  illumina- 

tion of  the  screen  by  a  brilliant  light 
free  from  chromatic  aberration  and 
from  ghosts.  Extensive  research  work 
has  been  undertaken  by  lamp  manu- 

facturers and  optical  firms  here  and 
in  Europe  to  attain  this  goal. 

Until  last  year  the  best  condenser 
system  available  consisted  of  a  pair 
of  plano-convex  lenses  of  different 
diameters  and  focal  lengths.  The 
most  light  thereby  obtained  on  the 
screen  with  the  use  of  one  of  the 
best  high  intensity  arc  lamps 
amounted  to  about  5,500  lumens. 

A  parallel  beam  of  light  overcomes 
distance  more  efficiently.  This  thought 
caused  the  use  of  parabolic  condens- 

ers. Since  the  film-window  is  rectan- 
gular, the  projection  of  a  round  spot 

means  a  waste  of  light.  An  oval  spot 
covering  all  four  corners  of  the  rect- 

angular window  was  finally  devel- 
oped by  means  of  grinding  a  cylindri- 

cal curve  on  one  side  of  a  condenser, 
thereby  broadening  the  beam  of  light 
in  one  direction.  Steps  were  also 
taken  to  increase  the  amount  of  light 
emanating  from  the  arc — in  other 
words,  the  collecting  angle  was  en- 
larged. 

This  resulted  in  a  special  condenser 
system  for  wide  film  projection  made 
by  Fish-Schurman  Corp.  of  New 
York  and  consisting  of: — 

one — 5%  diameter  Grand  Special 
A  cylindrical,  spherical,  bi- 

convex, and 

one — 6"  diameter  Grand  Special 
B  parabolic  convex-concave. 

If  made  of  genuine  optical  glass  the 
amount  of  light  on  the  screen  in- 

creases to  about  10,000  to  15,000 
lumens  for  this  Fish-Schurman  sys- 

tem, as  compared  with  the  5,500  for 
the  old  system. 

Since  the  Grand  Special  A  condens- 
er rests  very  close  to  the  arc,  it  must 

be  made  of  special  heat-resisting  glass 
like  Ignal  glass,  which  defies  the  heat 
and  which  represents  the  best  type  of 
genuine  optical  glass.  It  is  necessary 
for  such  an  optical  system  to  use  a 
glass  of  such  high  purity  that  it  will 
not  discolor  in  spite  of  the  terrific 
heat  of  the  arc  to  which  it  is  exposed. 
Additional  information  can  be  ob- 

tained by  communicating  with  Fish- 
Schurman  Corp.,  45  West  45th  St., 
New  York. 

Jewell     Analyzer     for     Sound 
Picture  Equipments 

THE  Jewell  Electrical  Instrument 

Company,  Chicago,  has  recently 
developed    a    compact    analyzer    for 
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New   Jewell   analyzer 

checking  sound  picture  installations. 
The  analyzer  consists  of  four  instru- 

ments mounted  in  a  case  built  to 
stand  the  severe  usage  of  service 
work. 

The  analyzer  has  a  direct  current 
meter  with  ranges  of  15-150-750 
volts,  7.5-75  amperes,  1.5-15-150  milli- 
amperes;  an  A.  C.  meter  with  4-8- 
125-250  volt  ranges;  a  thermocouple 
galvanometer  with  scale  reading  0  to 
100,  4%  ohms  resistance,  115  milli- 
amperes  full  scale;  and  a  Jewell 
Pattern  149  galvanometer  reading 
15-150  microamperes. 

Gives  All  Readings 

This  analyzer  gives  all  filament, 
control  grid,  screen  grid,  and  plate 
readings.  Means  for  making  com- 

plete tube  tests,  using  the  change  in 
grid  bias  method  and  means  for  out- 

put measurements  of  both  volume 
and  quality,  using  variable  pitch 
constant  frequency  records  or  films 
are  provided.  A  feature  of  this 
analyzer  is  that  it  provides  means  for 
measuring  photo-electric  cell  current 
on  a  microammeter  with  ranges  of  15 
and  150  microamperes. 

The  analyzer  also  provides  means 
for  measuring  continuity  and  resist- 

ance and  phasing  dynamic  speakers. 
A  complete  set  of  binding  posts  make 
all  meter  ranges  available  for  testing 
independent  of  the  analyzer.  The  use 
of  a  four-pole,  twelve-position  switch 
for  pre-selecting  the  circuit  and  push 
buttons  for  operating  the  circuit 
makes  operation  of  the  analyzer 
simple,  rapid  and  safe. 

The  analyzer  is  furnished  complete 
with  adapters  and  test  leads,  place 
for  which  is  provided  in  the  case. 

Forest  Electric  Has  New 

Line  of  Rectifiers 

switch  which  cuts  "on"  and  "off"  the 
entire  supply  to  the  rectifier.  From 
the  switch  the  alternating  current  is 
fed  to  a  double  wound  heavy  duty 
transformer  the  primary  of  which 
is  provided  with  an  enclosed  ten  point 
contact  switch  for  regulating  the  D. 
C.  output  compensating  for  any  drop 
in  supply  line  voltage  which  is  some- 

times necessary  at  different  periods 
of  the  day  and  also  to  raise  the  cur- 

rent for  an  unusually  dark  film.  The 
transformer  secondary  is  provided 
with  link  connectors  having  four  ad- 

justment positions  which  are  set  at 
the  time  of  installation  to  suit  your 
particular  equipment  or  requirement. 

The  regulated  alternating  current 
is  fed  to  two  rectifier  tubes,,  of  the  hot 
cathode  type  where  due  to  the  proper- 

ties of  the  tube  and  the  circuit  con- 
nections, it  is  changed  to  direct  cur- 

rent. The  direct  current  from  the 
tubes  is  now  of  a  pulsating  nature 
and  it  is  necessary  to  smooth  out  the 
pulsations  which  is  accomplished  by 
the  two  reactances  of  special  design. 
From  the  reactance  the  current  flows 
through  an  ammeter  of  the  moving 
coil  type  which  registers  the  correct 
value  of  the  current  and  thence  the 
current  passes  to  the  carbons  of  the 
arc.  The  bulbs  contain  no  mercury, 
are  self-starting  and  require  no  tilt- 

ing or  starting  mechanism,  just  turn 
on  the  A.  C.  supply  and  the  direct 
current  is  ready  at  the  arc. 

The  Forest  Electric  Corp.,  special- 
ists in  their  line,  invite  inquiries  on 

technical  matters  compatabile  with 
their  interests. 

New    Line     of     Schaefer     Arc 

Lamp  Rheostats 
Schaefer  Bros.  Co.,  1059  West 

Eleventh  Street,  Chicago,  rheostat 
manufacturers  for  many  years, 
recently  announced  a  new  line  of  pro- 

jector arc  lamp  rheostats  in  a  cata- 
logue of  their  products.  The  arc 

lamp  controllers  are  built  in  two 
types — for  light  and  heavy  duty,  and 
each  type  in  generator  voltages  of 
85,  100,  and  110  volts.  The  light- 
duty  type  is  built  with  porcelain  tube 
resistances,  and  the  heavy-duty 
rheostat  utilizes  grid  resistance  with 
which  this  company  has  had  very 
good  results.  The  resistance  is 
mounted  inside  a  sturdy  iron  frame 
for  floor  mounting. 

A  radial  sliding  brush  of  laminated 

X 

ANEW  and  improved  line  of  rec- tifiers has  been  announced  by 
the  Forest  Electric  Corp.  of  Newark, 
N.  J.,  and  are  now  being  distributed 
in  the  trade.  Forest  has  had  many 
years  experience  in  the  rectifier  line, 
and  these  latest  developments  of  the 
Forest  laboratories  are  the  last  word 
in  rectifier  efficiency. 

The  principle  of  operation  of  a  rec- 
tifier is  as  follows: 

Principle   of   Operation 

Alternating  current  enters  the  fuses 
from  the  supply  line  and  passes  to  a 
quick     break     heavy     duty     enclosed Heavy  duty  rheostat 
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Light    Duty  Rheostat 

copper  is  arranged  to  slide  over  a 
series  of  contacts  mounted  on  a  slate 
inside  a  steel  box  enclosure.  The 
rheostat  regulation  is  designed  to 
vary  the  arc  lamp  voltage  from  45  to 
65  volts.  Three  terminals  are  pro- 

vided, the  third  being  a  connection 
for  using  the  entire  resistance  bank 
in  the  circuit  when  the  arc  is  being 
struck. 

Knock-outs  are  provided  all  around 
the  steel  enclosure  so  that  connections 
may  be  made  from  either  side,  top. 
or  bottom. 

SOG  Ignal  Condensers 
As  a  rule  the  condenser  is  treated 

as  a  stepchild  and  is  considered  too 

unimportant  to  merit  much  attention. 
It  is  true  that  the  money  expended 
for  condensers  is  a  small  item;  but 

it  certainly  is  a  most  important  ar- 
ticle in  projection.  Does  not  the  bril- 

liancy of  the  light  on  the  screen  and 

the  freedom  of  objectionable  color  de- 
pend on  it  to  a  great  extent? 

The  type  of  condenser  now  in  use 
is  quite  different  from  that  of  ten 
years  ago.  The  much  greater  light  of 

the  modern  projection  machines  de- 
mands a  condenser  that  does  not  dis- 

color, and  which  does  not  break.  Be- 
sides, it  must  be  optically  correct,  of 

white  color  and  free  from  striae. 
The  SOG  Ignal  condensers  are  the 

only  one  which  combine  these  require- 
ments. They  represent  genuine  opti- 

cal glass  and  are  made  according  to 
the  complicated  and  costly  process 
that  real  optical  glass  has  to  go 
through.  Ignal  glass  has  a  constant 
index  of  refraction  and  of  dispersion, 

a  feat  not  possible  with  regular  con- 
denser glass.  Ignal  glass  is  thorough- 

ly annealed,  which  takes  a  great  deal 
of  time  to  do  properly;  this,  together 
with  certain  special  ingredients,  is  re- 

sponsible for  the  extreme  heat  re- 
sistancy. 

The  polishing,  too,  is  done  with  ut- 
most care  by  means  of  pitch  (only 

camera  lenses  and  high  grade  optics 
are  pitch-polished),  and  this  is  an- 

other tedious  process  on  account  of 
the  very  great  hardness  of  the  Ignal 
glass. 

All  these  advantages  of  SOG  con- 
densers are  now  so  generally  known 

that  comparatively  few  theatres  do 
not  actually  use  them,  and  those 
houses   are  mostly  the   smaller   ones, 

which  still  employ  the  old  Mazda,  or 
low-intensity  lamps. 

The  recent  tendency  for  real  big 
lamps  for  the  larger  motion  picture 
theatres  makes  still  greater  demands 
on  condensers;  such  of  parabolic  or 
cylindrical  curves  require  high  grade 
optics.  Ignal  glass,  being  genuine 
optical  and  heat  resisting  is  the 
logical  one  to  use  for  the  most  exact- 

ing demands. 

Screen  Grid  Amplifiers 
The  increase  in  the  amplifying 

property  of  a  tube  as  a  result  of  the 
screen  grid  results  from  the  fact  that 
the  positive  charge  on  the  screen 
gives  the  electrons  a  greater  velocity. 
In  the  first  place  it  reduces  the  space 
charge  between  the  cathode  and  the 
screen  grid.  But  the  screen  grid,  be- 

ing positive,  attracts  a  large  number 
of  electrons  to  itself,  and  the  higher 
its  positive  potential  the  larger  the 
number  it  attracts. 

Control  Electron  Flow 

If  the  potential  is  nearly  as  high 
as  that  on  the  plateit  robs  the  plate 
of  nearly  all  electrons  and  there  will 
be  practically  no  plate  current.  If 
the  potential  on  the  screen  is  higher 
than  that  on  the  plate,  the  plate  cur- 

rent will  be  zero.  Indeed,  there  may 
be  a  reverse  movement  of  electrons 
from  the  plate  to  the  screen.  If  the 
screen  grid  tube  is  to  function  prop- 

erly the  screen  voltage  must  always 
be  considerably  less  than  the  voltage 
on  the  plate,  regardless  of  the  volt- 

age drop  that  may  occur  in  the  load 
impedance,  in  the  plate,  circuit. 

It  is  by  virtue  of  the  higher  poten- 
tial on  the  plate  that  more  electrons 

are  attracted  to  the  plate  than  to  the 
screen,  although  the  screen  has  the 
first  chance  to  take  them.  Since  the 
screen  is  positive  it  will  continue  to 
attract  the  electrons  even  after  they 
have  passed  through  the  meshes  of 
the  screen.  Only  those  electrons  that 
have  the  higher  velocities  will  be  able 
to  get  to  the  plate. 

The  screen  helps  to  increase  the 
plate  current  only  by  increasing  the 
velocity  before  the  electrons  get  to 
the  screen. 

Automatic  vs.  Fixed  Line  Volt- 

age Regulator 
The  problem  of  line  voltage  fluctua- 

tion in  the  operation  of  the  sound 
picture  equipments  has  brought 
various  forms  of  so-called  line  voltage 
regulators  into  existence.  Some  are 
claimed  to  be  automatic,  while  others 
are  claimed  to  be  fixed,  and  much 
confusion  exists  as  to  the  relative 
merits  and  meanings  of  these  types. 

Briefly,  the  automatic  line  voltage 

regulator  is  one  which  varies  its  re- 
sistance in  accordance  with  the  ap- 

plied line  voltage,  thereby  maintain- 
ing an  approximately  even  input 

voltage  to  the  receiver  with  which  it 
is  connected  in  series.  Unless  the  de- 

vice    is    provided    with    a    self-com- 

pensating resistance  winding,  capable 
of, varying  its  resistance  over  a  wide 
range  in  accordance  with  fluctuating 
line  voltages,  it  is  not  an  automatic 
device. 

Fixed    Voltage    Regulator 

The  fixed  line  voltage  regulator  is 
simply  a  straight  resistance,  which 
reduces  the  applied  line  voltage  by  a 

given  degree  due  to  the  series  resist- 
ance. The  resistance  remains  the 

same  at  all  times.  The  voltage  drop 
is  therefore  more  or  less  the  same 
over  a  wide  range  of  line  voltages. 
The  only  purpose  of  such  a  device  is 
to  protect  the  receiver  against  exces- 

sive line  voltage. 
When  the  line  voltage  drops  down 

to  normal,  however,  the  resistance 
remains  in  circuit,  hence  the  equip- 

ment receives  insufficient  voltage  for 
proper  operation.  In  many  instances 
such  a  device  will  actually  work 
greater  havoc  on  tubes  than  its  ab- 

sence, since  certain  tubes,  particularly 
power  and  rectifier  tubes,  operating 
at  insufficient  voltage,  are  apt  to  arc badly. 

With  the  automatic  line  voltage 
regulator,  however,  when  the  line 
voltage  drops  to  normal,  the  series 
resistance  is  reduced  to  negligible 
proportions,  thereby  impressing  al- 

most the  full  line  voltage  on  the  equip- 
ment. 

Pres.    Green    Says   Wages   Best 
Aid  in  Slump 

"For  the  first  time  in  cyclical  un- 
employment our  general  wage  struc- 

ture has  not  been  assailed,"  said  Wil- 
liam F.  Green,  president  of  the  A.  F. 

of  L.,  in  an  address  before  the  con- 
vention of  the  International  Brother- 

hood of  Stationary  Firemen  and 
Oilers. 

"We  have  preserved  our  standards 

during  this  distressing  period,"  said 
Mr.  Green.  "Any  reduction  in  pur- 

chasing power  which  follows  a  reduc- 
tion in  wages  would  be  injurious  not 

only  to  the  great  mass  of  the  people, 
but  to  the  whole  of  society.  If  we 
are  to  be  brought  out  of  the  present 
industrial  depression  in  a  reasonable 
length  of  time,  we  must  maintain  the 

purchasing  power  of  the  people." 
Depression  Not  Inevitable 

President  Green  challenged  the 

theory  of  a  certain  school  of  econo- 
mists that  recurring  periods  of  unem- 

ployment are  necessary  and  inevi- table. 

'To  admit  that,'  he  said,  "is  to  admit 
that  we  are  incapable  of  dealing  with 
unemployment.  Such  an  admission 
would  present  a  most  gloomy  picture 

to  coming  generations." The  trade  union  executive  declared 
that  women  must  not  be  sacrificed  on 
the  altar  of  commercialism. 

"Men  must  earn  an  income  annu- 
ally to  protect  their  women  folk  and 

to  keep  their  families  in  comfort,"  he 
said. 
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Violet  Light  in  Ocean  Depths 
Levels  of  the  ocean  provided  with 

violet-colored  daylight,  like  a  scene  in 
the'  theatre  illuminated  with  the  pur- 

est violet  light,  are  reported  by  Dr. 
Henry  Fairfield  Osborn,  of  the  Amer- 

ican Museum  of  Natural  History,  as 
a  recent  discovery  of  the  expedition 
of  the  New  York  Zoological  Society 
now  exploring  the  ocean  off  Bermuda. 
Dr.  William  Beebe,  leader  of  the  ex- 

pedition, and  Mr.  Otis  Barton  have 
made  15  deep-sea  dives,  Dr.  Osborn 
reports  in  a  communication  to  the 

scientific  periodical,  "Science,"  some 
to  depths  of  over  800  feet,  using  the 
new  steel  diving  sphere,  constructed 
by  Mr.  Barton. 

Withstood  Terrific  Pressure 

Windows  of  clear,  fused  quartz 
withstood  the  outside  water  pressure 
of  over  600  pounds  to  the  square  inch 
and  permitted  Dr.  Beebe  and  Mr. 
Barton  to  look  out.  Close  to  the  sea's 
surface  they  found,  the  light  was  or- 

dinary daylight  but  as  the  sphere  de- 
scended all  red  and  yellow  colors  of 

the  spectrum  faded  out  completely. 
Next  the  blue  colors  faded,  leaving 
nothing  out  but  the  pure  violet  rays 
at  the  extreme  end  of  the  spectrum 
where  the  wave-lengths  of  light  are 
shortest. 

At  depths  of  700  feet  and  below  the 
outside  world  of  water  still  seemed 

to  glow  dimly  with  these  extreme,  al- 
most colorless  violet  rays.  The  effect 

is  due,  physicists  explain,  to  the  ac- 
tion of  tiny  suspended  particles  in  the 

upper  layers  of  the  water  and  even 
of  the  water  molecules  themselves  in 
absorbing  the  rays  of  red  and  yellow 
and  of  the  spectrum  while  allowing 
some  of  the  violet  rays  to  pass. 

Artificial  Rays  Make  Garden 
An  underground  garden  hidden  be- 

neath a  British  dwelling  house  but 
provided  with  green  and  healthy 
grass,  with  ripening  vegetables  and 
with  flower  beds  the  equal  of  any  to 
be  seen  out-of-doors  under  natural 
rain  and  sun,  is  the  newest  marvel 
of  ultraviolet  rays  recently  exhibited 
at  Windsor,  England,  by  Lord  and 
Lady  FitzAlan. 
An  ordinary  lightless  cellar  has 

been  provided  with  a  floor  of  soil  and 
with  sprinklers  to  produce  artificial 
rain  when  necessary.  From  the  roof 
hang  large  electric  lamps  which  not 
only  produce  continuous  light  almost 
as  powerful  as  sunlight  but  emit  some 
of  the  ultraviolet  rays  also  present  in 
natural  sunlight.  Lamps  of  similar 
type  now  are  used  in  hospitals  to 
provide  the  health  benefits  of  the  ul- 

traviolet rays. 
Seeds  are  sown  in  this  underground 

garden  precisely  as  though  it  were 
out-of-doors.     The    seeds    sprout,    the 

plants  grow,  flowers  and  fruit  are 
produced,  just  as  in  the  open  air  but 
more  rapidly,  Lord  and  Lady  Fitz- 

Alan find,  since  the  basement  "sun" 
can  be  left  on  for  24  hours  a  day  and 
since  the  temperature  in  the  under- 

ground garden  is  held  automatically 
at  the  point  most  suitable  for  the 

plants. 
Possible   Commercial  Imports 

Use  of  artificial  light  in  this  way 
may  have  commercial  importance,  it  is 
expected,  in  growing  hothouse  flow- 

ers, fruits  or  vegetables  in  the  heart 
of  a  city,  using  cellar  or  sub-base- 

ment space  not  otherwise  valuable. 
Private  householders  are  expected, 
too,  to  turn  unused  coal  bins  and  wine 
cellars  into  artificial  sunlit  gardens, 
both  as  places  for  a  pleasant  summer 
tea  party  of  a  winter's  afternoon  and 
as  a  practical  source  of  table  fruits 
and  vegetables. 

Find    Substitute    for    Platinum 

Electrical  engineers  have  developed 
a  new  metal  alloy  to  be  used  in  places 
where  platinum  has  heretofore  been 
principally  used.  This  new  alloy  is 
said  to  be  much  stronger  than  any 
other  metal  at  high  temperature, 
which  makes  it  extremely  useful  in 
the  construction  of  internal  combus- 

tion engines,  radio  tubes,  etc. 
It  was  developed  in  the  Westing- 

house  research  laboratories  as  a  sub- 
stitute for  platinum  in  the  manufac- 

ture of  filaments  for  radio  tubes, 
which  are  also  extensively  used  in 
telephone  practice.  It  was  discovered 
that  the  new  metal  was  harder  to 
forge  than  steel  and  possessed  the 
quality  of  remaining  very  tough  at 
high  temperatures  where  most  metals 
lose  their  strength. 

Represents    Huge    Saving 
Already,  it  is  said,  the  substitution 

of  this  metal  for  platinum  is  saving 
$250,000  a  month  in  the  manufacture 
of  radio  tubes.  Platinum  costs  ap- 

proximately $180  an  ounce,  where 
"konel"  can  be  made  for  a  few  dollars 
a  pound.  "Konel"  filaments  in  radio 
tubes  last  approximately  10  times 
longer  than  any  other  filament  here- 

Take  an  interest,  I  beg  you,  in  those 
sacred  structures  which  we  designate 

by  the  expressive  term  "laborato- 
ries." Insist  that  they  multiply  and 

that  we  adorn  them.  They  are  the 
temples  of  the  future,  of  wealth,  and 
well-being.  It  is  there  that  humanity 
grows,  becomes  strong,  and  becomes 
better.  It  there  learns  to  read  in  the 
works  of  nature,  the  works  of  prog- 

ress and  of  universal  harmony; 
though  her  works  are  too  often  those 
of  barbarism,  unreason,  and  destruc- 

tion.— Pasteur. 

tofore  used.  Tubes  with  filaments 

made  of  this  new  metal  can  be  oper- 
ated at  175  degrees  colder  than  tubes 

with  platinum  filaments,  but  with  the 
same  emission,  thus  providing  better 
reception  results. 

Platinum  alloys  are  used  extensive- 
ly in  the  manufacture  of  telephone 

equipment  to  provide  wearing  sur- 
faces for  the  millions  of  contacts  con- 

stantly used  in  putting  through  tele- 
phone connections. 

Heat  Street  Cars  From  Top 
Many  of  the  new  electric  railway 

cars  now  being  constructed  are  heated 

by  what  is  termed  a  "reverse  flow" 
system  wherein  the  heated  air  is  in- 

troduced at  the  roof  and  the  foul  air 
removed  through  the  car  floor,  thus 
insuring  an  even  heat  distribution 
throughout  the  whole  height  of  the 
car  and  a  constant  stream  of  fresh, 
warm  air  free  from  all  foul  odors. 

The  system  is  controlled  thermostati- 
cally so  that  a  constant  heat  may  be 

maintained  without  attention  from 
the  motorman  or  conductor. 

Cold  air  naturally  accumulates  on 
the  floor,  and  this,  rather  than  the 
warm  air,  is  exhausted,  so  that  less 
power  is  necessary  to  heat  the  car. 

Novel  Aerial  Beacon  Light 
On  the  famous  Pharos  which 

marked  the  harbor  of  ancient  Alex- 
andria there  was  a  mirror,  a  huge 

sheet  of  polished  metal,  mounted  on 
a  promontory  and  turned  in  the  day- 

time to  reflect  the  sun's  rays ;  at  night 
it  was  illuminated  by  torchlight,  and 
the  reflected  light  of  the  beacon  could 
be  seen  for  many  miles  at  sea.  At 
Chicago,  atop  the  LaSalle-Wacker 
Building,  there  is  a  new  type  of  bea- 

con which  reflects  either  the  sun's 
rays  or  the  light  from  neon  tubes. 
The  beacon  is  visible  day  and  night 
to  aviators  far  from  Chicago. 
The  beacon,  differing  materially 

from  any  now  in  service,  employs 
eight  mirrors,  three  feet  in  width  by 
five  feet  in  height  and  of  parabolic 
cross  section.  Like  a  fluted  octagonal 
column  in  shape,  this  aviation  marker 
at  night  sends  out  beams  of  red  light 
in  eight  directions.  The  hot-cathode 
neon  tubes,  invented  in  the  research 
laboratory  of  the  General  Electric 
Company,  are  the  most  efficient 
sources  of  red  and  orange  light  avail- 

able. By  reason  of  the  high  transmis- 
sion power  of  light  of  this  distinctive 

color,  such  neon  lights  are  visible  for 
many  miles. 

The  beam  intensity  is  increased 
about  30  times  by  the  parabolic  mir- 

rors, with  a  resulting  increase  in  dis- 
tance visibility.  Two  neon  tubes  are 

mounted  vertically,  one  above  the 
other,  in  the  focal  line  of  each  of  the 
eight  parabolic  mirrors.    At  night  the 
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beacon  appears  to  be  a  huge,  eight- 
point,  red  compass.  The  upward  light 
is  thought  to  have  considerable  ad- 

vantage over  the  ordinary  type  of 
beacon  which  often  cannot  be  seen  by 
the  aviator  flying  at  high  altitudes 
directly  over  it. 

The  angles  between  the  beams  of 
red  light  are  bisected  by  the  2%- 
million  candlepower  beams  of  eight 
24-inch  searchlights  set  at  the  base 
of  the  beacon  and  directed  slightly 
above  the  horizontal.  A  rotating  ef- 

fect results  from  the  successive  black- 
ing out  of  two  opposite  white  light 

beams  in  a  counter-clockwise  rotation 
around  the  circle  of  searchlights.  The 
red  beams  remain  constant. 

New  English  Safety  Film 
Reports  from  England  indicate 

that  a  very  interesting  contribution 

to  the  rather  general  search,  which 

has  been  going  on  for  years  for  a 
new  film  base,  has  just  been  made. 

A  description  of  this  base  appeared 
in  a  recent  issue  of  The  Bioscope, 

and  is  presented  in  the  following 
paragraphs : 

Too  often  it  has  been  found  that  a 

film  can  be  produced  for  laboratory 

experiments  which  is  satisfactory  as 

regards  non-flammability,  freedom 

from  grain  and  complete  transpar- 

ency, but  in  actual  commercial  pro- 
duction has  presented  unforeseen  dif- 

ficulties. Buckling,  shrinkage,  ob- 
scure chemical  reactions  and  ad- 
hesion difficulties  with  the  emulsion 

have  all,  on  different  occasions, 

proved  formidable  stumbling  blocks 
in  the  way  of  the  abolition  of  our 

present   all   too   flammable   film  base. 

In  point  of  fact,  the  very  requisite 
of  such  a  base — non-flammability — 
has  in  some  instances  proved  to  be 

a  temporary  quality,  rather  than  a 

permanent  one,  and  after  processing 

and  storage  such  films  have  occa- 
sionally developed  an  undesirable  in- 

crease in  burning  qualities,  which 
has  been  progressive  as  time  went  on. 

Differs  from  Acetate  Base 

It  is  to  be  expected,  therefore,  that 

any  new  claims  for  a  non-flam  base 
will  be  received  by  the  trade  with 

some  measure  of  scepticism.  Never- 
theless, the  announcement  we  are 

able  to  make  concerning  a  new  safety 
film  will  be  read  with  interest.  The 
tremendous  importance  of  a  really 
good  non-flam  film  to  the  industy  will 
at  all  times  ensure  a  sympathetic  and 
even  an  eager  hearing  to  claims  of 
success  in  this  field.  We  hope  at  an 
early  date  to  be  in  a  position  to  give 
first-hand  details  as  to  how  the  prod- 

uct referred  to  in  this  announcement 
stands  up  to  the  necessary  tests. 

The  new  film  is  stated  to  be  in  no 
way  related  to  the  Cellulose  Acetate 
family,  being,  in  fact,  a  paper  of  per- 

fect transparency,  having  greater 
physical  toughness,  durability  and 
longer  life  than  celluloid.  What  is 
more  important,  it  will  nofr  under  an 
increase  of  temperature  generate  ex- 

plosive gases,  nor  in  combustion 
(which  is  only  very  slow)  will  it  lib- 

erate poisonous  fumes,  as  in  the  case 
of  non-inflammable  film  of  the  cellu- 

lose acetate  group. 

Suitable  for  Sound 

Photographically  this  base  is  said 
to  lend  itself  perfectly  to  modern 
laboratory  treatment  in  the  matter  of 
coating  (negative  and  positive), 
printing,  developing,  toning  and  col- 

ouring, and,  moreover,  the  purity  of 
the  base  renders  it  admirable  for 
sound  recording  purposes. 

We  are  informed  that  the  company 
intends  to  enter  the  field  on  terms  of 
competitive   equality  with   celluloid. 

In  a  statement  to  our  representa- 
tive, Mr.  C.  B.  Hogg,  managing  di- 

rector of  the  company,  said :  "Sev- 
eral important  features  have  always 

militated  against  the  wider  use  of 
non-inflammable  film.  In  the  first 
place  its  physical  qualities  deteriorate 
rapidly,  due  to  the  combined  effect 
of    projection     heat     and    mechanical 

stress.  In  fact,  some  brands  of  which 
I  have  had  experience  actually  de- 

velop inflammable  tendencies  after 
being  in  use  for  some  time.  Secondly, 

the  comparatively  high  cost  of  non- 
inflammable  film  has  always  operated 
seriously  against  its  more  general 

adoption. 
Less  Expensive 

"I  feel  that  we  can  claim  the  se- 
rious consideration  of  the  motion  pic- 
ture industry  for  our  product  on 

these   grounds : 
"1.  Our  positive  and  negative  stock 

will  cost  no  more  than  celluloid. 

"2.  It  is  just  a  slow-burning  trans- 
parent paper  and  is  perfectly  safe 

under   all  conditions. 

"3.  It  is  tougher  than  celluloid  and 
does  not  deteriorate  or  become  brittle 

by  usage. 
"4.  There  is  nothing  in  its  compo- 

sition to  make  it  explosive  with  heat, 
or    poisonous    in    combustion. 

"5.  It  can  be  treated  photograph- 
ically in  just  the  same  way  as  cel- 

luloid." 

Recording  Sound  on  Disc 
(Continued  from  page  28) 

where     the     original     record     bore 

grooves. 
The  shell  is  called  a  matrix,  or 

sometimes  a  master  negative,  and  is 
used  to  make  a  few  of  the  familiar 
black  pressings  or  finished  records. 
In  the  case  of  original  recordings 
these  records  may  be  used  for  re- 
recording,  whether  preliminary  or 
final,  and  in  the  case  of  final  record- 

ing they  are  used  in  testing  the  qual- 
ity of  the  recording  and  of  the  pro- 

duction. For  studio  uses,  therefore, 

the  additional  processes  correspond- 
ing to  the  printing  and  developing  of 

a  positive  film  are  not  necessary,  a 
fact  which  results  in  further  savings 

of  many  thousands  of  dollars  an- nually. 

Two  Additional  Steps 

For  the  theatre  use,  however,  where 
thousands  of  finished  records  are  re- 

quired, the  risk  of  damaging  the 
original  matrix  is  sufficiently  great 
to  justify  two  additional  steps  in  the 
process.  The  matrix  is  electroplated 
to  derive  one  or  more  metal  records, 
sometimes  known  as  mother  records, 
which  are  in  all  respects  similar  to  a 
finished  record  except  that  they  are 

composed  of  metal  instead  of  the  fa- 
miliar black  compound.  These  metal 

records  then  become  the  new  source 
from  which  are  derived  by  electro- 

plating as  many  metal  negatives, 
known  as  stampers,  as  may  be  re- 

quired for  use  in  producing  the  fin- 
ished records. 

Studio  "Dailies" 
Fortunately,  these  electroplating 

processes,  unlike  the  corresponding 
sound  film  processes,  have  been  high- 

ly developed   by  years   of  experience 

and  may  be  performed  with  negli- 
gible loss  of  quality. 

The  making  of  records  of  the 
"dailies"  for  studio  use  involves  the 
use  of  the  original  copper  matrix  as 
a  "stamper."  This  matrix  is  placed 
in  a  steel  die  in  the  record  press. 
Record  stock  is  heated  on  an  adjacent 
steam  table  until  it  becomes  quite 
soft.  This  stock  is  then  rolled  into  a 
plastic  ball  and  placed  on  the  stamper 
or  matrix,  which  is  heated  by  steam 
in  the  dies  to  much  the  same  tem- 

perature as  the  steam  table.  The 
press  is  then  closed,  and  by  means  of 
a  hydraulic  pressure  of  more  than  a 

ton  per  square  inch  the  record  ma- 
terial is  pressed  into  the  minute  sound 

grooves  of  the  matrix.  Cold  water 
is  then  turned  into  the  dies,  and  after 
a  short  interval  the  press  is  opened 
and  the  record  is  separated  from  the 
matrix.     It  is  then  ready  for  use. 

The  same  operation  is  repeated  as 
many  times  as  required  to  provide 
the  desired  number  of  copies.  Both 
in  cost  and  time  required  the  making 
of  these  records  is  very  small  com- 

pared with  sound-on-film  records. 

Theatre  Reproducer 
In  order  to  re-create  sound  from  a 

finished  record  in  the  theatre,  some 
form  of  reproducer  must  be  provided 
which  can  first  convert  the  wavy 

groove  on  the  record  into  electric  cur- 
rents which  will  be  essentially  the 

same  in  form  as  those  set  up  by  the 
microphone  on  the  stage.  For  this 
purpose  a  device  similar  to  a  recorder, 
but  equipped  with  a  needle  instead  of 
a  cutting   stylus,  would   serve. 

The  most  important  difference  lies 
in  the  provision  of  a  permanent  mag- 
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net  to  produce  the  flux  across  the 
armature  instead  of  the  electromag- 

netic field  coil  used  in  the  recorder. 

This  results  in  a  very  desirable  sim- 
plification of  the  theatre  equipment. 

The  degree  of  faithfulness  with 
which  the  current  set  up  by  the  re- 

producer will  simulate  the  recorded 
current  will  depend  principally  upon 
the  electrical  characteristics  of  the 
recorder  and  the  reproducer.  The 
recorder  operates  with  uniform  effi- 

ciency over  a  band  of  frequencies  ex- 
tending upward  to  5,000  cycles,  which 

is  about  the  upper  cut-off  frequency 
used  in  the  theatre.  At  the  low-fre- 

quency end  the  recorder  efficiency 
droops  in  a  manner  which  helps  to 
avoid  over-cutting  of  the  wax  and  at 
the  same  time  partially  compensates 
for  the  tendency  of  the  stage  and 
theatre  acoustics  to  over-emphasize 
the  very  low  frequencies. 

Precision  Work  Required 

Some  idea  of  the  precision  with 
which  this  stylus  of  the  recorder 
must  operate  may  be  gained  from  a 
consideration  of  the  frequency  char- 

acteristic and  some  of  the  dimensions 

involved.  Since  a  pitch  of  92  is  nor- 
mally employed,  the  center  to  center 

spacing  of  the  grooves  on  a  wax  rec- 
ord is  about  .011  inch.  The  width  of 

the  groove  itself  is  about  .006  inch, 
so  that  about  .005  inch  is  available 

for  lateral  motion  of  the  stylus — half 
of  this  amount  to  either  side  of  the 
mean  position.  Since  the  maximum 
amplitudes  occur  at  the  lower  fre- 

quencies because  of  the  constant 
velocity  characteristic  of  the  recorder 
(above  200  cycles)  the  amplitudes  of 
the  higher  frequencies  will  be  exceed- 

ingly small.  Assuming  a  full  cut  wax 
having  roughly  equal  levels  of  a 
variety  of  frequencies  present  the  200 
cycle  amplitude  will  be  about  .002 
inch  to  either  side  of  the  mean.  The 
1,000  cycle  amplitude  will  be  about 
.0004  inch,  2,000  cycles  .0002,  and 
4,000  cycles  about  .0001  inch. 
Assume  then  that  the  volume  drops 

about  20  dbs. —  a  not  uncommon 
range  in  talking  picture  work — and 
the  amplitude  of  the  4,000  cycle  wave 
becomes  .00001  inch,  or  about  ten 
millionths  of  an  inch. 

Electrical  Characteristics 

The  overall  characteristic  of  wax 
recording  must  take  account  also  of 
the  electrical  characteristics  of  the  re- 

producer. An  additional,  but  smaller, 
downward  trend  toward  the  high-fre- 

quency end  results  from  a  mechanical 
effect  which  is  analogous  to  film 
transfer  loss.  This  effect  results 
from  the  relation  between  the  finite 
size  of  the  needle  point,  which  must 
be  used  in  practice,  and  the  length 
of  the  waves  in  the  groove  represent- 

ing the  higher  frequencies,  as  a  result 
of  which  the  needle  tends  to  bridge 
over  the  high-frequency  modulations 
on  the  wax  just  as  the  finite  width  of 
the  slit  used  in  the  film  reproducing 

(Continued  on  page  38) 

What  are  Sound 

and  Color  Worth? 

.  .  .  NATURALLY  they  are  worth  any- 

thing you  can  afford  to  pay  for  them.  Here 

is  a  series  of  special  tinted  films  that  lend 

charming  color,  and  give  strikingly  faith- 

ful sound,  at  the  cost  of  black-and-white. 

"Eastman  Sonochrome  Tinted  Positive 

Films"  is  the  name.  They  supply  the  two 

prime  features  of  the  modern  motion  pic- 

ture without  any  penalty  of  price. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

J.  E.  Brulatour,  Inc.,  Distributors 
New  York  Chicago  Hollywood 

F.S.C.  COLORSHEETS 
Defy  the  Heat 

Replace  common  colored  gelatines 
Will  not  fade  Will  not  turn  brittle 

Samples  on  request 

FISH  SCHURMAN    CORPORATION 
45  West  45th  St.  6364  Santa  Monica  Blvd. 

New  York  City  Hollywood,  Calif. 
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BLUE  SEAL  HEAT  RESISTING  IMPROVED  FILM  TRAPS 
FOR  SIMPLEX  PROJECTORS 

MADE  OF  AN  IRON  ALLOY 

Guaranteed  not   to   Warp  under   the   intense  heat  of  the 
Arc    Spot.      A    necessity    for    the    Perfect    Projection    of 

''Sound"  Pictures 

B-16  Film  Traps  with  Sliding 
Double  Round  Corner  Apertures, 
one  Aperture  for  Disc  and 
Silent  Film  and  one  cut  Pro- 

portional for  Movietone  Film  to 
be  used  with   our  Adaptors ....  $30.00 

B-17     Sliding     Double     Aperture 
Plate            6.00 

B-24  Film  Trap  with  individual 
mats  for  silent,  movietone  and 

magnascope  effect.  Traps  com- 
plete   with   all   mats       30.00 

B-20  Master  Plate  to  hold  mats 
stationary           1.50 

B-21  Standard  Aperture  with 
Square   Corners         1.50 

B-22  Proportional  Movietone  Aper- 
ture with  Square   Corners         1.50 

B-23  Blank  Mat  (CAN  BE  CUT 
ANY   SIZE   APERTURE)....       1.50 

Manufactured  by 

BLUE    SEAL    PRODUCTS    CO.,   Inc. 
262  Wyckoff  St.  Brooklyn,  N.  Y. 

Manufacturers  of  Motion  Picture  Accessories  Since  1913 

A  precision  instru- 
ment of  perfect  ac- 

curacy, timing  and 
efficiency. 

"As     Important     as     Projector     or     Arc     Lamp" 

Cue -Meter  I 
The  Perfect  Aid  for 

perfect  projection 
CUE-METER  watches  your  change-over  and  fader  cues 

with  absolute  accuracy,  eliminating  guesswork  and 
mental  strain  and  also  indicates  the  exact  position  in 

the  reel  at  all  times.  Perfect  cueing  and  perfect  change- 
overs   with   this   precision   instrument. 

Adaptable  to  all  projection  outfits,  CUE-METERS  are 
installed  in  ten  minutes.  CUE-METERS  preclude  the 

possibility  of  loss  of  one  word  of  sound  or  one  foot  of 
film — absolutely  accurate. 

CUE-METER  marvelous  performance  has  taken  pro- 

jectionists by  storm — read  the  endorsements  of  those 
who  use  them — and  are  being  installed  everywhere.  No 

projection  room  is  complete  without  them.  CUE-METER 
is  now  standard  equipment.     Get  yours  now! 

See  your   local  supply  dealer 

Write   to   us  for  further   information    I 

Projectionists  Say: — 

"The    two    instruments    which    have 
been   in   use  on  our  standard  projectors 
for  some  time  have  been  so  thoroughly 

satisfactory  and  reliable  that  we  would 
not  think  of  going  back  to  old  euelng 

methods.                CHAS.   C.    REESE." 

"The    means    for    putting    the    fine 
showmanship  details  into  the  program. 
Perfect     change-overs,     stage    warnings, 
curtain  and  fader  cues — all  these  are 
had  with   CUE-METERS. 

A.   C.   'ART'  SCHR0EDER." Manufactured  and  Distributed  by — 

THEATRE  ENGINEERING  SERVICE  CO. 
1442    BEACHWOOD    DRIVE 
HOLLYWOOD,  CALIF. 
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Types  of  Motor  Drives 

THE  connection  between  the  driv- 
en machines  and  the  motor  de- 

pends upon  many  factors,  but  often 
the  success  of  the  installation  hinges 
upon  the  method  of  drive.  In  every 
case,  the  problem  should  be  given 
careful  consideration. 

Belts  are  the  most  common  means 
of  driving  machinery  and  are  usually 
the  cheapest.  Belts  have  the  disad- 

vantage of  being  elastic  and  stretch- 
ing which  causes  slipping.  Slipping 

means  lost  power  and  often  reduced 
production  on  the  driven  machine. 
The  fact  that  belts  will  slip  is  some- 

times an  advantage,  however. 
Belts  will  sometimes  cause  trouble 

by  coming  off  under  jerky  loads  and 
they  are  not  desirable  for  use  at  high 
speeds.  Idler  pulleys  and  belt-wrap- 

pers can  be  used  where  the  pulleys 
are  close  together,  of  greatly  differ- 

ing size,  or  to  take  up  the  slack. 

Gearing  Desirable 

Chain  belts  are  positive,  and  are 
useful  for  short-center  drives.  They 
will  not  slip.  Sometimes  they  are 
noisy  and  some  require  considerable 
lubrication.  Chain  belts  are  very 

popular. 
For  great  speed  changes,  high 

speeds  and  close  quarters,  gearing 
is  generally  desirable.  This  requires 
rather  rigid  supports  for  motor  and 
driven  machines  and  fairly  accurate 
alignment. 

Direct  drive  through  a  flexible 
coupling  makes  the  neatest  and  sim- 

plest installation  where  the  motor 
speed  is  the  same  as  that  of  the 
driven  machine.  Often  it  requires 
careful  aligning,  however.  For  high 
speeds,  direct  drives  are  almost  uni- 
versal. 

Speed  Requirements 

Speed  reducers,  rope  drives, 
clutches  and  combination  drives  find 
application  on  special  installations. 

In  planning  a  motor  drive,  the 
speed  of  the  motor  should  be  con- 

sidered. Always  remember  that  the 
slower  the  speed  of  the  motor  the 
larger  it  will  be  and  the  more  ex- 

pensive. Often  a  high-speed  motor 
can  be  geared  down  more  cheaply 
than  a  low  speed  motor  can  be  in- 

stalled to  drive  directly. 

St.  Louis  Sound  School 

Members  of  St.  Louis  (Mo.),  Lo- 
cal Union  143  are  attending  classes 

in  sound  motion  picture  work  every 
Tuesday  at  Hibernian  Hall.  Instruc- 

tion is  under  the  direction  of  a  pro- 
fessor in  a  local  university,  and  from 

time  to  time  the  engineers  from  rank- 
ing sound  picture  companies  are  in- 

vited to  discuss  a  certain  problem  be- 
fore the  classes. 

An  encouraging  feature  of  this 
school  is  the  fact  that,  while  attend- 

ance by  members  is  not  compulsory, 
every  session  attracts  practically 
100%  of  the  Local  enrollment. 

The  Proper  Lamp  for  Perfect 
Sound  Picture  Projection 

in  Theatres 

rpHE  BRENKERT  LOW  INTENSITY  LAMP  con- 
sistently  produces  increased  screen  illumination 

necessary  for  proper  sound  picture  projection  due 

to  excellence  of  design  and  construction. 

SATISFIED  USERS  throughout  the  country  tes- 

tify to  the  unequalled  performance  of  the  Brenkert Lamp. 

BEFORE  BUYING  ANY  LAMP  he  sure  to  see  the 

Brenkert  as  your  theatre  can  have  these  advantages 

by  arranging  with  your  independent  dealer  for  con- 
vincing demonstration. 

MADE  AND  GUARANTEED  BY  BRENKERT 

and  sold  and  serviced  by  progressive  independent 
dealers  in  United  States  and  Canada. 

BRENKERT     LIGHT     PROJECTION     CO. 

Engineers  and  Manufacturers 
Detroit Mich. 

♦♦^♦♦^♦♦♦♦♦♦♦♦♦♦♦♦♦4  ♦♦♦♦♦♦♦«>♦♦♦♦♦♦♦ 
Sound  advice  on  <£ 

Sound  Projection        % 
use 

VISITRONS  I 
the  cells  for  <^ 

PERFECT  SOUND 
Bulletin  119  on  request. 

GHM1    LABORATORIES   \HC  $ 
Type  V58-A        1803  GRACE  ST. CHICAGO,  ILL.       ♦ 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
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Motor  Generator  Equipment 
STORAGE  batteries  have  to  be 

continually  recharged  and  re- 
placed, which  is  generally  bother- 

some and  expensive.  Since  the  aver- 
age theatre  is  furnished  with  alter- 

nating current  power,  which  cannot 
be  directly  used  for  charging  bat- 

teries, a  charging  outfit  of  some  kind 
must  be  used  to  keep  the  batteries 
fully  charged.  Of  course,  the  ideal 
amplifier  is  evidently  one  which 
would  function  properly  on  A.  C. 
However,  there  are  some  circuits  in 
the  sound  projector  system  which  re- 

quire true  direct  current.  There  are 
plenty  of  the  first  type  of  Western 
Electric  sound  projector  systems 
which  are  still  using  batteries  for 
the  A,  H,  F,  and  B  battery  circuits. 

The  Fox  West  Coast  Theatres  were 
the  first  to  install  motor  generator 

sets  for  the  replacement  of  all  bat- 
teries. Many  projectionists  are 

doubtful  about  the  successful  opera- 
tion of  the  motor  generator  sets  in 

connection  with  the  operation  of 
sound  projector  systems. 

Batteries   Deficient 

It  is  well  known  that  the  projector 
arc  motor  generator  sets  give  very 
little  trouble  and  the  theory  of  the 
successful  operation  of  the  larger 
motor  generator  sets  can  be  consid- 

ered for  the  smaller  type  motor  gen- 

erator sets.  Batteries  have  been  the 
cause  of  poor  quality  of  reproduction 
in  many  instances.  For  those  cir- 

cuits which  require  true,  direct  cur- 
rent, it  is  much  better  to  install  a 

motor  generator  set  with  the  proper 
filter  system  to  filter  out  the  commu- 

tation ripple,  as  this  power  is  con- 
stant; whereas,  the  battery  supply 

discharges  gradually  with  the  result 
that  the  values  of  component  circuits 
decrease. 

The  question  has  been  asked,  "Can 
A.  C.  be  used  for  the  plate  circuit 

of  an  amplifier?"  It  should  be  noted 
that  the  plate  of  any  vacuum  tube  is 
always  positively  charged.  If  it  was 
attempted  to  use  raw  alternating 
current  supply  for  the  plate  supply, 
without  rectification,  the  output 
signal  would  be  unintelligible,  due  to 
the  continual  change  and  reversal  of 
polarity. 

Charge  and  Discharge 

Will  any  serious  damage  be  en- 
countered to  the  plates  of  a  storage 

battery  if  the  voltage  of  each  cell 
drops  below  2  volts?  In  the  opera- 

tion of  a  storage  battery  the  dis- 
charge must  not  go  so  far  that  the 

voltage  becomes  abnormally  low. 
Under  no  condition  should  discharge 
be  continued  when  the  voltage  drops 
to  1.7  volts  per  cell.  If  the  current 
flow  from  the  battery  is  continued  at 

this  voltage,  serious  and  permanent 
damages  will  result  from  over- 
sulphation  of  the  plates. 

It  is  well  known  that  the  propor- 
tion of  acid  in  the  electrolyte  will 

give  an  indication  of  the  condition 
of  the  battery,  whether  it  is  properly 
charged  or  nearly  discharged.  The 
acid  is  much  heavier  than  water,  and 
as  the  proportion  of  acid  in  the  liquid 
becomes  greater,  the  weight  of  the 
electrolyte  becomes  greater.  There- 

fore, the  heavier  the  electrolyte,  the 
more  nearly  charged  the  battery  is 
known  to  be. 

Noisy  Reproduction 

Sound  on  film  requires  greater  at- 
tention than  sound  on  disc.  The  two 

45-volt  dry  B-batteries,  which  supply 

plate  potential  for  the  photo-electric 
cell  amplifier  tubes  and  which  also 

supply  potential  for  the  photo-elec- 
tric cell,  have  given  considerable 

trouble.  Exhausted  B-batteries  cause 
weak,  distorted  and  wavering  Movie- 

tone reproduction.  B-batteries,  which 
drop  5  volts,  many  become  noisy  and 
even  new  batteries  may  sometimes be  noisy. 

When  intermittent  popping  and 
crackling  noises  are  perceptible,  with 
Movietone  reproduction,  check  the 
condition  of  the  dry  B-batteries. 
Total  inaudibility  can  sometimes  be 
traced  to  internally  open-circuited 
B-batteries.  This  may  be  attributed 
to  one  cell  being  exhausted,  or  by  a 

Projectionists.... 
Progress  /&c 

Through 

Understanding 

'  I  "HE  tremendous  success  of  the  Projection 

■*•  Advisory  Council  within  the  past  year  has 
demonstrated  the  marvelous  potentialities  of  this 

body  as  a  force  for  much  good  in  the  interests  of 

projection  and  projectionists.  Leaders  in  every 

branch  of  the  motion  picture  industry  have  lauded 

the  work  of  the  Council,  and  have  predicted  for  it  a 

long  and  useful  life.  President  William  F.  Canavan 
of  the  International  Alliance  has  endorsed  the  aims  of 

the  Council  and  has  expressed  himself  as  being  highly 

gratified  by  the  work  already  accomplished  by  it. 

The  amount  of  good  work  that  can  be  done  by 

the  Council  is  limited  only  by  the  size  of  its  mem- 
bership and  the  cooperation  tendered  the  Council 

by  that  membership.  The  Council  is  your  organiza- 
tion, Mr.  Projectionist,  and  its  efforts  in  your  behalf 

will  be  an  accurate  reflection  of  the  support  you 

give  to  it. 

In  order  properly  to  expand  the  activities  of  the 

Council,  an  increased  membership  is  desirable  at  the 

present  time.  The  membership  books  of  the  organ- 
ization will  be  kept  open  until  September  15th  next 

for  the  enrollment  of  new  members. 

Projectionists,  and  all  those  interested  in  the  ad- 
vancement of  projection,  are  therefore  urged  to 

avail  themselves  of  this  opportunity  to  apply  for 

membership  in  the  Council.  Use  the  blank  below  to 
help  those  who  are  helping  you. 

LAURENCE  JONES,  Secretary, 

Projection  Advisory  Council, 

Box  98,  G.  P.  O.,  New  York. 

I  desire  to  join  the  Projection  Advisory  Council. 

Please  send  me  details  and  membership  applica- 
tion blank. 

Signed . 

Street. .  . 
.City. 

,  State . 
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poorly  soldered  joint  between  the  cell 
connectors  and  cell  terminals. 
When  a  fuse  blows,  throw  it  away. 

If  a  blown  fuse  is  mixed  with  good 
fuses,  perhaps,  when  trouble  occurs, 
you  will  pick  up  the  blown  fuse, 
which   will   cause  considerable   delay. 

Amplifier  Tubes 

Most  of  the  trouble  with  sound  re- 
production has  been  with  amplifier 

tubes.  Many  theatres  are  trying  to 
get  too  many  burning  hours  out  of 
vacuum  tubes,  with  the  result  of  dis- 

torted output. 
When  reproduction  is  distorted  and 

fringy,  check  the  power  amplifier 
tubes.  With  those  sound  reproducing 
systems  using  batteries,  fringy  dis- 

tortion is  often  caused  by  rundown 
batteries.  The  Western  Electric  43- A 
amplifier,  which  employs  211-E 
vacuum  tubes,  must  be  watched  very 
carefully. 

This  amplifier  is  not  provided  with 
a  filament  control,  such  as  is  provided 
with  the  10-A  amplifier.  If  such 
were  the  case,  there  would  be  fewer 
tubes  to  replace.  The  filament  cur- 

rent for  the  amplifier  and  rectifier 
tubes  for  the  43-A  amplifier  is  sup- 

plied from  the  secondary  of  the  T-3 
transformer.  Any  increase  in  line 
voltage  will  naturally  increase  the 
filament  current.  The  filament  cur- 

rent for  the  211-E  vacuum  tubes 
should  not  exceed  six  amperes  at  a 
voltage  not  greater  than  10  volts. 

The  life  of  the  filament  is  the  life 
of  the  vacuum  tube.  The  metal  of 
the  filament  gradually  wastes  away 
from  continued  heating  and  the  fila- 

ment wire  becomes  thinner  and  thin- 
ner. This  lessens  the  area  of  fila- 
ment surface  and  there  is  less  elec- 

tron emission. 

Check  the  line  voltage  at  peak  and 
low  periods,  have  the  light  and  power 
company  install  a  recording  volt- 

meter to  check  this  situation. 

Guide  Roller  Alignment 

It  has  been  found  that  projection- 
ists are  allowing  the  guide  rollers, 

which  are  directly  above  the  sound 
reproducing  aperture,  to  become  cut 
on  the  inner  surface,  which  allows 
the  film  to  move  sideways  at  leisure. 
If  the  film  is  allowed  to  move  side- 

ways at  the  sound  reproducing  aper- 
ture, it  is  possible  that  the  sprocket 

perforations  will  project  over  in  the 
light  source,  which  passes  through 
the  sound  track.  If  such  is  the  case, 
a  ninety-six-cycle  hum  will  be  per- 

ceptible in  the  reproduction. 
On  the  other  hand,  if  the  film 

moves  sideways,  so  as  to  allow  the 
dividing  line,  which  is  between  the 
sound  track  and  the  picture,  and  part 
of  the  frame  line  to  project  into  the 
light  source,  which  passes  through 
the  sound  track,  a  motor  boating 
sound  will  be  perceptible.  Inspect 
the  condition  of  the  guide  rollers  and 
be  positively  sure  that  they  are  in 
good  condition. 

THAT  GALLON 
OF  GAS 

which  the  Public  buys  more  readily  than 

anything  else  today   

may  drive  one  out  into  the  country  or  to 

your    doors.       "It    all    depends    on    you." 

MAKE  THE  PATHWAY  TO 

YOUR  THEATRE  ALLURING 

Make  every  picture  a  mechanical  success  on 

your  screen  by  rendering  perfect  projection. 

TRANSVERTERS  will  help  you. 

Specify  the  complete  equipment — Trans- 
verter  Motor  Generators — Control  Panels 
— Rheostats. 

Your  audience  will  know 

vou    have    the    best. 

Canadian 
Distributor 
Perkins 
Electric 

Ltd. 

THE  HERTNER  ELECTRIC  COMPANY 

H!plI3 12688    Elm  wood    Avenue  2r£  Cleveland,    Ohio,    U.    S.    A. 

Exclusive  Manufacturers  of  the  Transverter 

KEEP  all  your  COPIES  of 
MOTION    PICTURE    PROJECTIONIST 

AS  A  REFERENCE  FOR  CURRENT 

AND  FUTURE  NEEDS  — PRE- 
SERVE     THEM      IN      A 

BINDER 

GOOD  SOLID 
IMITATION  LEATHER —GET  ONE 

ORDER  FROM  THE  MOTION  PIC- 
TURE PROJECTIONIST 
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2'Bearing  20/40 
to  100/200  Ampere 
Actodector. 

DEPENDABLE  OPERATION 

Projection  arcs  of  continuous  unvarying 

brilliance  are  assured  by  the  use  of  Roth 

Actodectors.  They  provide  a  dependable, 
safe  and  economical  source  of  direct  current 

power,  which  is  supplied  at  the  proper  volt- 

age required  for  the  most  satisfactory  oper- 

ation of  projection  arcs  —  particularly  in 
sound  and  color  installations  .  .  .  Furnished 

in  both  2-bearing  and  4-bearing  types  —  Var- 
ious sizes  from  20  to  400  ampere  capacity 

—  Standard  voltages  of  70,  75,  85  and  100 
volts . 

ROTH  BROTHERS  AND  COMPANY 
Division  of  Century  Electric  Company 

1400  W.  ADAMS  ST. 

CHICAGO,  ILL. 

ACTODECTOR. 
"  T H e  y K  E E P 

A  - 

R  U N N  I N 

G  "
 

Give  This  to  Your  Friend— -Have  Him  Fill  It  in  and  Mail  to 

us 
at  Once 

The  Motion  Picture  Projectionist 
45  West  45th  Street,  New  York  City 

Gentlemen : 

Enclosed  please  find  $2.00  for  which  enter  my  subscription  for  one 

year  (12  issues)  starting  with   issue.    (Two  years,  $3.00.) 

Name 

Street      City      

State     Local  No. 

Recording  on  Disc 
(Continued  from  page  33) 

equipment  tends  to  intergrate  over  the 
higher  frequencies  with  consequent 
loss  of  volume. 
The  combination  of  the  recorder 

and  reproducer  characteristics  with 
this  latter  effect  represents  only  that 
portion  of  the  overall  frequency 
characteristic  of  sound  pictures  which 
is  contributed  by  the  actual  recording 
and  reproducing  processes.  It  does 
not  include  such  important  effects  as 
the  acoustics  of  the  stage,  the  charac- 

teristics of  the  microphone,  the  ampli- 
fiers and  the  horns  and  the  acoustics 

of  the  theatre.  Any  attempt  to  com- 
pensate for  the  recording  character- 

istic alone  would  be  worthless.  On 
the  other  hand  the  characteristics  of 
the  recording  system  as  a  whole  may 
be  readily  adjusted  to  produce  the 
most  pleasing  final  result  in  the 
theatre. 

To  the  low  cost  of  wax  negative 

stock  and  the  needed  "prints"  or 
finished  records  for  studio  work  may 
be  added  the  important  advantage  of 
simplicity  of  handling.  Playing  the 
records  in  the  studio'  involves  devices 
which  almost  everyone  understands 
sufficiently  to  operate  intelligently, 
and  which  can  be  readily  duplicated 
throughout  the  studio  to  whatever  ex- 

tent is  desired.  For  many  purposes  a 

phonograph,  modified  only  as  to  turn- 
table speed,  is  sufficient. 

In  actual  recording  on  the  wax  disc, 
practically  everything  that  might 
affect  quality  is  disclosed  during  the 
recording  period  or  immediately 
afterward  by  visual  inspection  of  the 
wax.  This  is  well  demonstrated  by 
the  fact  that  much  less  than  one  per 
cent  of  the  records  which  are  proc- 

essed prove  unsatisfactory  from  a 
recording  standpoint. 

Some   Difficulties   Involved 

The  disc  recording  machine  has 

usually  been  regarded  as  a  stay-at- 
hpme  machine,  resting  comfortably 
on  a  vibrationless  foundation  with 
carefully  controlled  temperature, 
dust-free  air  and  other  highly  special 
conditions.  This  is  certainly  the 
opposite  to  a  desert  location  setup 
with  temperatures  well  above  a 
hundred  degrees,  and  a  truck  body  as 
the  home  of  the  machine.  Many 
records  have  been  made  on  location 
under  such  conditions,  with  results 
not  distinguishable  from  studio 
records.  This  is  a  good  example  of 
adaptability  of  disc  recording  to 

special  conditions. 
The  cutting  of  talking  pictures  rep- 

resents the  most  difficult  problem  en- 
countered in  the  use  of  disc  records. 

Special  equipment  has  been  provided 
for  cutters,  and  the  use  of  this  equip- 

ment has  enabled  the  cutters  to  work 

in  a  very  satisfactory  manner.  Com- 
posite records  are  made  of  each  reel 

at    various    stages    of    the    cutting, 
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which  makes  the  picture  and  records 
suitable  for  any  projection  room. 

In  these  so-called  pre-dupe  records 
opportunity  is  afforded  to  approxi- 

mate the  final  product  in  such  matters 

as  adding  sound  effects,  and  modify- 
ing the  loudness,  thereby  giving  a 

better  basis  for  criticism  than  if  the 
original  records  were  used  without 
any  such  desired  changes. 

After  the  cutting  of  a  picture  has 

been  completed,  the  records  corre- 
sponding to  each  reel  are  re-recorded 

from  the  individual  "dailies"  of 
original  dialogue,  songs  or  other 
material.  This  process  involves  ex- 

tremely accurate  timing  of  each  indi- 
vidual record  so  that  it  corresponds 

with  the  action  of  the  picture  film. 
It  involves  the  correction  of  any  un- 

wanted variations  in  loudness  of 
different  records,  and  also  occasional 
intended  variation  of  loudness  to 
correspond  with  the  picture.  Sound 
effects  of  appropriate  nature  are 
added,  together  with  music,  for 
certain  scenes.  At  times  the  sound 
on  the  final  record  will  be  a  composite 
of  three  or  more  individual  records, 
all  properly  timed  and  balanced  for 
relative  loudness.  The  timing  is  all 
controlled  automatically  from  pre- 

determined cues. 

Disc  Advantages 

In  production  work,  speed  is  all- 
important.  At  times,  delays  of  even 
a  few  seconds  seem  important,  hence 
it  is  necessary  that  recording  opera- 

tions involve  nothing  that  will  hold 
up  shooting.  Experience  shows  that 
recording  on  disc  machines  meets  this 
requirement  in  an  entirely  satis- 

factory manner. 
It  is  true  that  disc  recording  calls 

for  the  use  of  things  which  have  not 
heretofore  invaded  motion-picture 
studios,  but  a  wax  shaving  machine 
or  a  record  press  should  not  be  nearly 
so  offensive  as  a  microphone.  The 
former  devices  are  behind  the  scenes, 
working  so  effectively  that  their 
presence  is  never  suspected,  while  the 
microphone  is  still  regarded  with  a 
certain  degree  of  suspicion. 

GoldE 
WIIA  SOON  ANNOUNCE 

ANOTHER 
PRODUCT  OF  MERIT 

WATCH  FOR  IT 
A   Fit   Companion   to   the 

Unilens  Method  deLuxe  Rewind 
Framing  Light  Shield  Humidaire 

Carbon  Jaw  Lap 

GoldE  Mfg.  Co. 
2013  LeMoyne  St.  Chicago,  111. 
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Hoffman n^Sbons 
'  PERFPplON   sV>   

Modern  industry  becomes  more 

exacting  every  year,  and  Perfection 

Rheostats,  the  highest  standard  that 

scientific  construction  can  produce — 
maintains  its  leadership  through  our 

never'ceasing  research  for  improve 
ments,  no  matter  how  slight. 

"The  only  Union-Made  rheostats" 
mean  more  than  mere  words. 

HOFFMANN  &  SOONS 
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Contracting  Electrical  Engineers — Moving  Picture 
Theatre  Electrical  Specialists 

MELLAPHONE  Equipped Theatres  fulfill  to  the 

utmost,  you  patron's  ex- 
pectations of  a  good  Talk- 

ing Picture. 

SOUND   ON  FILM^- 
Simple  in  construction,  easily  in- 

stalled and  adjusted.  The  most  sat- 
isfactory Sound  on  Film  Equipment 

you  can  buy  both  from  the  angle  of 
mechanical  simplicity  and  quality ; 
and  true  presentation  of  sound. 
G.M.  Photo  Electric  Cells.  All 
Aluminum  Film  Head,  uses  no  chain. 
Latest  Samson  Head  Amplifiers. 
Real  Synchronous  J4-H.P.  Motors. 
Finest  Optical  System  Attainable. 
Gleason  Gears. 

SOUND   ON  DISC— 
Mellaphone  Turn  Tables  are  quiet, 
vibrationless,  and  free  from  all 
wavering,  and  retain  these  essential 
qualities  through  years  of  service. 
Resynchronizing  Control.  Audak 
or  Electric  Research  Pickups.  Spring 
Suspended  Mechanical  Filter.  Glea- 

son Gears.    Lamp,  Guard  and  Needle 
Cups.  Territory  for  Dealers 

MELLAPHONE  CORPORATION  ™o™ 

MELLAPHONE 
SOUND  ON 

FILM  and  DISC 
MELLAPHONE  Turn  Tables 

$9CAEA.      „     , 
f  J  If  =  Complete  with Pickup    and    Fader 
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Good  Projection 

Requires 
Good  Rectification 

Hints  on  Equipment  Maintenance 

G-vV.:.. 

M.  P.  25-25 

Good    Rectification    Means 

Forest  Rectifiers 
THIS  Forest  Rectifier  meets  the  de- 

mand for  a  single  unit  to  supply 
direct  current  for  two  projectors,  and 
will  furnish  15  to  25  amperes  to  either 
projector  continuously. 

It  supplies  a  steady  direct  current,  free 
from  pulsations,  and  will  produce  a  bet- 

ter light  than  other  current  supply  devices. 
The  only  wearing  parts  are  the  bulbs 
which  will  last  at  least  one  thousand  hours 
and  usually  much  longer  since  only  two 

bulbs  are  being  used  at  a*  time  (except 
during  change  over)  and  the  load  is  al- 

ternately carried  first  by  one  set  of  two 
tubes  then  the  other  two  as  the  projectors 
are  alternately  used. 

This  Forest  Rectifier  embodies  the  use 
of  four  rectifier  tubes  which  are  connected 
to  supply  current  to  two  direct  current 
circuits  independent  of  each  other  thus 
preventing  loss  of  current  at  the  first  arc 
when  the  second  arc  is  struck. 

Both  arcs  can  be  operated  at  the  same 
time  during  the  change  over  period  and 
there  will  be  no  diminishing  of  the  light 
from  one  projector  while  lighting  up  the 
second. 
Two  Ammeters  are  mounted  on  the 

unit  which  will  show  at  a  glance  the 
amperage  being  used  at  either  arc. 

Links  are  provided  for  operating  from 
110-220  or  240  volts. 

Rectifiers  for  all  purposes  made  in  15 
amp.,  25-25  amps.,  30,  and  65  amps, 
sizes. 

We  are  specialists  in  our  field.  Send  us 
your  technical  problems.  Literature  on 
request. 

Forest  Electric  Corp. 
New   and   Wilsey    Sts. 

Newark,  N.  J. 

BECAUSE  of  the  rapid  advances, 
amplifiers  today  are  intricate. 

Consequently,  when  troubles  occur 
they  require  the  services  of  com- 

petent trained  projectionists  and  en- 
gineers. Good,  reliable  test  equip- 

ment is  necessary.  In  almost  every 

projection  room,  where  sound  equip- 
ment is  installed,  there  will  be  found 

a  portable  direct  current  voltmeter 
and  ammeter,  which  is  usually  found 
in  the  erpi  spare  parts  cabinet. 
Any  measuring  instrument  will 

stand  a  certain  amount  of  abuse; 
however,  it  is  advisable  to  see  that 
they  have  reasonable  care  to  assure 
the  highest  degree  of  accuracy.  No 
matter  what  the  value  of  the  testing 
instrument  may  be,  it  should  always 
be  put  away  in  some  location  that  is 
free  from  dust,  oil,  heat,  moisture 
and  excessive  vibrations. 

Expensive  testing  instruments  are 
often  left  in  a  rewind  bench  drawer 
among  other  things,  including  tools. 
A  container  should  be  provided  for 
testing  instruments,  which  are  not  in 
use.  There  is  positively  no  excuse 
for  the  projectionist  or  engineer 
abusing   testing   instruments. 

Battery    Cells 

Many  of  the  first  Western  Electric 
sound  installations  are  still  receiving 
their  plate  potential  from  storage 
"B"  batteries.  Storage  "B"  batteries 
consist  of  twenty-four  cells. 
Each  cell  delivers  a  potential  of 

two  volts  and  each  group  of  cells  de- 
liver, when  fully  charged,  forty-eight 

volts.  The  storage  "B"  battery  often 
becomes  unusable  owing  to  one  or 
more  cells  becoming  defective.  In 
such  cases  the  defective  cell  can  be 
shunted  out  by  connecting  together 
the  two  cells  on  either  side  of  the 
defective  one.  This  method,  of 
course,  decreases  the  total  output  of 
the  battery  by  two  volts. 

Such  an  emergency  method  of  re- 
pair will  be  satisfactory  until  the  de- 

fective cell  is  replaced  with  a  new 
one.  A  defective  cell  can  usually  be 
located  by  using  a  voltmeter;  every 
good  cell  will  cause  the  needle  to  de- 

flect, but  a  dead  cell  will,  of  course, 
not  cause  a  deflection. 

Head    Set    Testers 

Every  Western  Electric  sound  in- 
stallation includes  a  head  set,  which 

is  used  for  testing.  Dropping  or 
jarring  them  tends  to  destroy  the 
molecular  arrangement  in  the  mag- 

net core,  with  the  result  that  it  may 
become    slightly    demagnetized.       The 

screw  cap  on  each  phone  must  be 
kept  tight,  or  rattling  and  distortion 
may  result. 

Constant  use  often  tends  to  loosen 
the  caps,  so  that  it  is  well  to  examine 
them  periodically.  If  it  is  necessary 
to  remove  the  cap  and  the  diaphragm 
from  the  phone  units,  when  installing 
a  new  cord,  or  for  any  other  reason, 

the  cap  should  be  unscrewed  care- 
fully and  the  diaphragm  slid  off  from 

the  magnets,  instead  of  pulled  off. 
Pulling  the  thin  diaphragm  off  is 
likely  to  bend  it  and  then  it  will  not 
work  well,  making  replacement necessary. 

Noisy  Reproduction 

Occasionally  it  has  been  found  that 
crackling  noises  in  an  amplifier  come 
from  a  defective  resistor.  Western 

Electric  amplifiers  have  many  resist- 
ors for  a  certain  definite  fixed  resist- 

ance. A  defective  resistor  can  be 

located  with  a  head  set,  with  a  "C" 
battery  connected  in  series. 

Noisy  reproduction  is  the  most 
common  of  all  complaints  with  sound 
reproducing  equipments.  It  has  been 
found  from  experience  with  sound  re- 

producing systems  that  70  per  cent 
of  all  troubles  fall  fundamentally 
into  the  noise  category.  Noise  prob- 

lems are  the  most  baffling  of  all  to 
projectionists   and   servicemen. 

Noises  in  amplifiers  usually  occur 
during  the  performance  and  they  are 
hard  to  find.  Noise  can  emanate 

from  so  many  different  sources.  Spo- 
radic hissing,  crackling  and  frying 

noises  are  usually  caused  by  short 
circuits  developing  in  vacuum  tubes. 
Crackling  and  rasping  noises  are  also 
caused  by  loose  or  high  resistance 
connections. 

Dirty  Tube  Tips 

When  the  tube  tips  and  the  socket 
prongs  have  a  film  of  corrosion  oyer 
them,  the  grid  and  plate  circuits  are 
especially  apt  to  be  affected,  which 
causes  a  spluttering  or  crackling 
noise.  Most  of  the  conductors  used 
in  Amplifier  circuits  are  so  large 
that  they  will  seldom  if  ever  be 
burned  out  by  any  amount  of  current 
that  can  reach  them. 

Burn-outs  are  generally  found  in 
the  tube  filaments  and  in  the  wind- 

ings of  transformers  and  chokes  and 
broken  connections. 

On  a  few  occasions  it  was  found 
that  a  steady  humming  sound  during 

the    presentation    of    Movietone    sub- 
(Continued  on  page  42) 
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Three-Dimensional  Vision 
(Continued  from  page  10) 

possibilities  of  three-dimensional  mo- 
tion pictures.  At  the  present  time 

attempts  are  being  made  to  adapt  the 

lined  screen  method  to  motion  pic- 
tures. As  the  time  necessary  for 

taking  one  photograph  in  still  pic- 
tures is  about  30  seconds,  the  diffi- 

culties are  not  inconsiderable  when 

compared  with  motion  picture  tech- 
nique, in  which  24  exposures  are 

taken  per  second,  based  on  a  speed 
of  90  feet  per  minute. 

All  the  various  methods  evolved 

for  stereoscopic  motion  pictures  use 
an  analyzer  in  front  of  the  eyes. 
This  is  necessarily  a  tremendous 
handicap  for  the  successful  showing 

of  stereoscopic  pictures  to  large  audi- 
ences. Until  further  advances  are 

recorded  in  this  field  the  practical 
large  scale  application  of  stereoscopy 

to  motion  pictures  is  almost  impossi- 
ble. 

The  methods  invented  for  actual 

exhibition  purposes  may  properly  be 
divided  into  four  groups: 

Stereoscope  Method  (U.  S.  Patents 
1,680,242,  and  1,276,838)  :  Here  the 
principle  of  the  original  stereoscope 
by  Wheatstone  and  Brewster  has  been 
employed.  A  pair  of  stereoscopic 
motion  pictures  is  projected  on  a 
screen,  side  by  side,  and  viewed 

through  a  prism,  lens,  or  mirror  ar- 
rangement to  merge  the  two  views. 

Anaglyph  Method  (U.  S.  Patents 
1,729,617,  and  1,514,543)  :  In  this 
method  red  and  green  colored  pictures 
are  alternately  projected  on  a  screen. 

If  the  red-tinted  picture  corresponds 
to  the  right  eye  view,  and  the  green 
picture  to  the  left,  a  green  filter  is 
placed  before  the  right  eye  and  a  red 
filter  in  front  of  the  left  eye.  Each 
eye  uses  the  complementary  color  to 
the  color  of  its  corresponding  picture. 

Were  this  not  the  case,  the  left-  and 
right-hand  views  would  not  be  seen 
by  the  corresponding  eyes  and  the 

effect  would  be  an  incorrect  impres- 
sion of  stereoscopic  relief. 

Eclipse  Method  (U.  S.  Patents 

1,435,520,  and  1,284,673,  and  1,396,- 
651)  :  As  in  the  former  method  the 
two  stereoscopic  views  are  alternately 
projected  on  the  screen,  but  this  time 
viewed  through  an  electrical  vibrator 
or  shutter  apparatus  held  directly  in 
front  of  the  eyes.  This  shutter  is 

operated  in  synchronism  with  the  al- 
ternations on  the  screen.  The  light 

from  the  screen  is  alternately  shut 
off  from  the  left  and  the  right  eyes 

CASES,  CHESTS, 
CABINETS 

For  the  Projectionist, 
Make-up  Artist  and 
others.  Many  sizes 
and  styles  shown  in 
free  catalog. 

H.  GERSTNER  &  SONS 
1081  Columbia  St. 

Dayton,    Ohio 

and  each  will  see  only  its  correspond- 
ing picture  on  the  screen. 

Polarized  Light  Method  (U.  S. 
Patent  1,503,766)  :  Light  moves  with 
a  transversal  motion,  similar  to  the 
waves  in  water.  Instead  of  vibrating 

in  only  one  plane,  like  water,  light 
waves  move  in  every  possible  plane. 
When  light  is  sent  through  a  series 
of  glass  plates  at  an  angle  it  becomes 
polarized,  that  is,  it  no  longer  vibrates 
in  every  possible  direction  sideways 

but  only  in  a  certain  plane,  simulat- 
ing the  movement  of  a  cord  attached 

at  one  end  to  a  fixed  point  and 

brought  into  a  wave  motion  by  actuat- 
ing the  other  end.  This  effect  has 

been  utilized  in  the  present  method 

by  polarizing  the  light  of  the  right 
and  left  views  in  different  planes  at 

an  angle  of  90°.  When  seen  through 
corresponding  polarizers  the  picture 
will  appear  in  actual  relief. 

Resume 

Reviewing  all  the  various  factors 

involved  in  the  production  of  stereo- 
scopic vision — to  enumerate  them: 

color,  shadows,  accommodation  of  the 
eye  lens,  movement  and  displacement 

of  the  eye,  and  binocular  vision — we 
inevitably  arrive  at  the  conclusion 
that  the  deciding  and  most  effective 
factor  is  binocular  vision.  This  fact 
has  been  recognized  in  the  practical 

application  to  stereoscopic  picture 

apparatus,  as  all  successfully  con- 
ducted experiments  in  that  direction 

have  been  based  on  the  principle  of 
binocular  vision. 

It  is  necessary  to  observe  here  that 

all  forms  of  stereoscopic  vision  de- 
mand a  certain  mental  fixation  and 

concentration,  and  it  is  evident  from 
the  preceding  discussion  that  this  is 

undoubtedly  the  deciding  factor  in  at- 
taining the  concept  of  depth,  even 

though  our  sensory  reception  is  only 
two-dimensional. 

The  use   of  the  Rentier 
Turntable  will  forever  solve 

your  turntable  problem 

RENIER  MFG.   CO. 

15  Michigan  St.  Milwaukee,  Wise. 

Theatre  Equipment 
NEW  AND  USED 

Most  complete  stock  In  the 
V.  S.  Moving  Picture  Machines, 
Screens.  Booths,  Opera  Chairs. 
Spotlights,  Stereopticons,  Film 
Cabinets,  Portable  Projectors, 
M.  P.  Cameras,  Generator  Sets, 
Reflecting  Arc  Lamps,  Carbons, 
Tickets,  Mazda  Lamps  and 

Supplies. 
Projection  Machines  repaired 
and   overhauled.      Repair   parts 

for  all  makes  opera   chairs.     Attractive  3  x   10   ft. 
muslin  banners,  $1.50;  on  paper,  50  cents. 

We  Pay  Highest  Prices  for  Used 
Projection    Machines,    Opera   Chairs,   etc. 

Everything   for  the   Theatre — Write  for   Catalog   K. 

Movie  Supply  Co.,  844  Wabash  Ave.,  Chicago 

Indispensable 

That's  why  F.  H.  Richardson's  HAND- 
BOOK OF  PROJECTION  Has  Been  the 

Standard  for  20  Years 

Over  1400  pages  of  subject  matter; 

more  than  400  illustrations.  Think 

what  it  means  to  own  this  finest  of 

projection  libraries — something  that 
will  be  useful  throughout  the  year. 

Volumes  I  and  II  cover  the  subject 

of  silent  projection.  Volume  III  is 

devoted  entirely  to  sound  projection. 

Each  volume  contains  Richardson's 
complete   question   and  answer  index. 

Volumes    I    and    II    $6.20    postpaid 

Volume    III    alone    $5.10    postpaid 

The  complete  set  $10.25  postpaid 

(Immediate  Delivery) 

BOOK    DIVISION 

CHALMERS   PUBLISHING  CO. 
516    Fifth    Ave.,   New  York,   N.   Y. 

WINNIPEG,  CANADA 

JM.  RICE  &  CO.,  J.  M.  Rice,  Prop.  Lead- •  ing  equipment  dealers  in  all  kinds  of 

projection  room  equipment  facilities.  Repre- 
sentatives of  leading  equipment  manufac- 

turers of  the  United  States  and  Canada. 

All  our  merchandise  guaranteed  for  per- 
formance and  stability.  Whatever  you  want, 

we   will   supply   it. 
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THE  BIFOCAL  F:2.0 

SUPER-LITE  LENS 
Adjustable 

FOR  BOTH  SILENT  AND  SOUND  FILM 

Vz"  and   3/4"  Variation  in  E.  F. 

AS  the  name  implies  this  new  construction  offers 
the    projectionist    everything    he    has    been 

looking  for;  two  focal  lengths  in  one  construction 

By  rotating  the  ring  on  the  lens  mount  the  size 
of  the  image  on  the  screen  can  be  increased  or 
decreased  instantly  to  take  care  of  the  difference 
between  sound  and  silent  film.  At  the  same  time 

an  automatic  shifting  of  the  center  of  picture  on 
screen  with  sound  film  is  provided  for. 

PROJECTION    OPTICS   CO.,    INC. 
330  Lyell  Ave.,  Rochester,  N.  Y.,  U.  S.  A. 

15,000  Gr  is  wold  Film  Splicers  are  in  constant  use 

daily  in  theatres  throughout  the  World.  The  standard 

film   splicer   for   efficiency,   durability   and   economy. 

GRISWOLD  MACHINE  WORKS 
Port  Jefferson,  L.  I. New  York 
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Hints  on  Maintenance 
(Continued  from  page  40) 

jects  was  caused  by  a  ground  in  one 
of  the  A.  C.  lighting  circuits  in  the 
main  auditorium.  This  caused  an 

A.  C.  hum,  which  was  very  per- 
ceptible when  the  fader  was  set  a 

few  points  above  the  normal  setting. 
Many  W.  E.  sound  installations  in- 

clude motor  generator  sets  instead  of 
batteries.  Crashing  and  crackling 
noises  at  certain  times  are  caused  by 
dirty  commutators  and  sparking  at 
the  brushes.  Oftentimes  sparking  at 
the  commutators  indicates  a  short 
circuit,  or  an  open  circuit,  in  the 
armature.  A  leak  or  ground  on  the 
line  may  also  have  the  effect  of  over- 

loading the  armature  of  the  genera- tor. 

Commutators   and   Brushes 

Commutators  and  brushes  should 
be  inspected  at  regular  intervals.  A 
3low-leaking  condenser  will  cause 
fuzzy  reproduction.  The  incorrect 
value  of  grid  leaks  and  coupling  con- 

densers will  also  cause  fuzzy  repro- 
duction. Harsh-toned  reproduction  is 

caused  by  increasing  the  values  of 
grid  leaks  and  coupling  condensers. 
Increasing  the  filament  current,  also 
increasing  the  plate  and  grid  poten- 

tials will  cause  harsh-toned  re- 

production. 
Crashing  and  crackling  noises  dur- 

ing Movietone  subjects  can  usually 

be  traced  to  dry  "B"  batteries  when 
they  are  old  and  worn  out.  These 
dry  "B"  batteries  supply  potential 
for  the  photo-electric  cell  and  plate 
potential  for  the  pick-up  amplifier. 

A.  C.  hum  is  many  times  picked  up 
on  this  circuit,  when  this  circuit  is 
adjacent  to  a  heavily  loaded  light  or 
power   line,   which   creates   induction. 

It  has  been  found,  where  there 

were  complaints  about  metallic  re- 
production, that  in  most  instances  de- 

fective receivers  have  been  the  cause 
of  this  trouble.  Oftentimes  the 
threaded  coupling,  which  holds  the 
receiver  in  position,  works  loose  and 
with  the  higher  frequencies  this 
coupling  rattles,  which  is  very  per- 

ceptible. 
Nearly  every  projectionist  or  en- 

gineer has  experienced  the  time  when 
by  touching  or  tapping  the  projector 
it  would  produce  a  ringing  noise 
while  presenting  Movietone  subjects. 
This  is  a  microphonic  noise.  The 
Movietone  amplifier  is  mounted  and 
swings  on  a  spring  suspension  for 
the  main  purpose  of  eliminating  vi- 

bration. If  this  amplifier  does  not 
swing  freely,  machine  noise  will  be 
carried  through  the  reproducing  sys- 

tem. If  there  is  a  microphonic  tube 
in  the  first  stage  of  the  pick-up  am- 

plifier, it  will  be  worse  than  ever. 
Inspect  the  wiring  inside  of  this 
amplifier  as  the  wiring  may  be  touch- 

ing the  amplifier  some  place,  which 
will  prevent  the  amplifier  from 
swinging  freely. 

Crashing  and  crackling  noises  can 
sometimes  be  traced  to  a  defective 

power  transformer. 
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"Auricular"  Films 
Will  H.  Hays  has  chosen  two  new 

words  to  describe  what  have  become 

known  as  the  "talkies."  He  is 
pleased  to  call  them,  "Auricular 
Films,"  and  the  N.  Y.  Times  in  com- 

menting on  this  description  says, 
editorially: 

"Ever  since  the  moving  pictures 
began  to  make  use  of  speech  it  has 
been  a  question  how  the  new  produc- 

tion should  be  called.  The  public  had 
no  difficulty  in  devising  a  name.  The 
screen  innovation  was  immediately 
dubbed  the  'talkie.'  The  word  is  sim- 

ple and  direct  and  as  accurate  as  the 

word  'movie.'  But  it  displays  a  fatal 
lack  of  dignity,  and  both  producers 
and  critics  have  done  their  best  to 
find  a  substitute. 

Doubt  Term's  Popularity 

"The  term  'audible  films'  is  too 
long.  Now  Mr.  Will  Hays,  who  holds 
the  motion  picture  industry  in  the 
hollow  of  his  hand,  has  called  them 

'auricular  films.'  We  imagine  that 
producers  and  critics  will  follow  the 
leader.  But  we  doubt  if  the  public 
will.  The  millions  who  tramp  in  and 
out  of  the  screen  houses  want  a  sin- 

gle word.  They  will  never  call  the 

pictures  the  'auriculars.'  Like  it  or 
not,  the  name  'talkie'  has  fastened 
itself  to  the  film  with  speech. 

"So  long  as  the  new  invention  was 
in  the  minority  it  was  necessary  to 
call  attention  to  its  distinctive  fea- 

ture. As  soon  as  all  houses  are 
wired  for  sound  reproduction,  the 
distinction  will  have  vanished.  What 

is  fundamental  is  that  the  screen  pic- 
ture is  a  moving  picture.  Those  who 

fret  at  'talkie'  and  those  who  wish  to 
find  a  more  dignified  term,  such  as 

'auricular,'  may  alike  cease  to  worry. 
Sooner  or  later  the  original  solecism 

'movies'  will  return  to  vogue.  As  be- 
fore, people  will  go  either  to  a  'show' 

or  to  a  'movie.' " 

New  Blue  Seal  Products 

Blue  Seal  Poducts  of  Brooklyn  has 
kept  pace  with  projector  accessories 
and  is  manufacturing  a  new  line  of 
heat  resisting  film  traps  for  Sim- 

plex machines.  All  traps  are  made 
of  an  iron  alloy  and  are  guaranteed 
not  to  warp  under  the  intense  heat 
of  the  arc  spot,  a  necessity  for  per- 

fect projection  of  sound  pictures. 
List  of  the  different  traps  are: 

Film  traps  with  sliding  double  round 
corner  apertures,  one  aperture  for 
disc  and  silent  film  and  one  cut  pro- 

portional for  movietone  film  to  be 
used  with  Blue  Seal  adaptors;  sliding 
double  aperture  plate;  film  trap  with 
individual  mats  for  silent,  movietone 
and  magnascope  effect-traps  come 
with  complete  mats;  master  plate  to 
hold  the  mats  stationary;  standard 
aperture  with  square  corners;  pro- 

portional movietone  aperture  with 
square  corners,  and  plank  mat. 
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The  Engineer  to  the  Projectionist: — 
(Continued  from  page  17) 

laboratories  tell  us  is  the  best  sound 

practice.  Don't  experiment.  They 
know — you  and  I  do  not. 

_  "I  am  completely  sold  on  this  ter- 
ritory. Again,  I  enjoy  your  co-op- 

eration." 
We  trust  the  engineering  laborator- 
ies within  the  industry  implicitly,  and 

we  know  them  to  number  on  their 
staffs  some  of  the  finest  scientific 
minds  in  the  world,  but  we  still  can- 

not subscribe  to  the  above  viewpoint 
with  regard  to  the  proper  function 
of  a  projectionist.  Experimentation 
which  means  but  a  blundering,  harm- 

ful disturbance  of  any  of  the  sys- 

tem's elements,  either  by  itself  or  in 
its  relation  to  the  rest  of  the  appara- 

tus, should  be  discouraged.  But  the 
arrangement  of  circuits,  the  reason 
for  this,  that,  or  the  other  unit  in 
the  system  is  all  legitimate  cause  for 
inquiry  on  the  part  of  the  projec- 
tionist. 

The   Projectionist's  Viewpoint 
In  connection  with  this  matter,  we 

should  like  to  present  herewith  the 
answer  of  R.  H.  McCullough,  Super- 

visor of  Projection  for  Fox  West 
Coast  Theatres,  to  a  statement  that 
projectionists  are  overly  inquisitive 
and     cause     many     interruptions     in 

shows  as  a  result  thereof.  McCul- 
lough said: 

"It  is  my  contention  that  the  pro- 
jectionist working  in  the  theatre  can- 

not possibly  know  'too  much'  about 
sound  reproducing  apparatus.  The 
service  engineer  cannot  always  be  on 
the  spot  when  trouble  occurs,  and  long 
and  costly  interruptions  cannot  be 
avoided  unless  the  projectionist  is  so 
familiar  with  the  equipment  as  to  be 
able  to  make  an  emergency  hook-up. 
Quite  apart  from  this  angle,  it  is  my 
contention  that  every  piece  of  equip- 

ment in  the  room  should  be  thorough- 
ly understood  by  the  projectionist.  It 

is  his  right  and  his  duty  to  understand 
every  detail  of  the  manufacture  and 
operation  of  all  his  equipment. 

"Projectionists  working  under  my 
supervision  will  do  no  trusting  in  any 
agency  but  their  own  knowledge  of 
their  work  and  their  equipment  and 
to  this  end  I  encourage  their  absorp- 

tion of  every  bit  of  available  infor- 

mation on  their  work." 
Harry  Rubin,  Publix  Supervisor  of 

Projection,  has  the  following  to  say 
on  the  same  point: 

"The  projection  room  is  the  projec- 
tionist's own  little  domain,  and  to  my 

mind  he  is  responsible  for  the  qual- 
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ity  of  work  produced  there.  No 
alibis,  such  as  not  understanding  the 
details  of  the  equipment,  sound  or 
otherwise,  or  of  defective  workman- 

ship on  the  part  of  the  manufacturer, 
are  accepted  by  me.  The  projection- 

ist is  presumed  to  know  his  subject 
thoroughly,  and  I  expect  my  men  to 
know  their  room  equipments. 

"If  I  expect  so  much  from  the  men, 
why  should  I  not  encourage  their 
obtaining  complete  and  authoritative 
information  on  all  phases  of  their 
work?  I  do;  and  I  say  further  that 
it  is  to  the  benefit  of  the  manufactur- 

ers to  supply  the  projectionist  with 
full  details  on  their  equipments.  Ef- 

ficient operation  is  invariably  the  re- 
sult of  efforts  by  manufacturers  to 

cooperate  with  the  projectionist  in 

this  respect." 
Equipments  No  Mystery 

There  is  nothing  mysterious  about 
sound  picture  equipment.  Every  unit 
therein  has  a  reason  for  being  there 
and  results  in  a  certain  effect.  And 
projectionists  should  know  both  the 
cause  and  effect. 
We  think  it  a  shortsighted  policy 

on  the  part  of  any  manufacturer  to 
cloak  his  apparatus  with  a  veil  of 
secrecy,  to  advise  trusting  in  God,  or 
in  the  weather,  or  to  luck.  Such  ad- 

vice may  have  been  desirable,  and 
even  necessary,  when  sound  first  was 
introduced,  but  the  reason  for  a  con- 

tinuation of  such  propaganda  has  long 
since  passed.  Projectionists  have  dem- 

onstrated their  ability  to  take  sound 

pictures  "in  their  stride."  Besides, 
present-day  projectionists  and  the 
sound  picture  apparatus  now  installed 
are  going  to  be  around  for  quite  some 
years  to  come.  Why,  then,  the  secre- 

cy?    And"  when  will  the  lid  be  lifted? Our  answer  is  now,  right  now.  Let 
the  flood  gates  be  opened  and  let 
every  bit  of  information  on  sound  ap- 

paratus sweep  out  over  the  country. 
Let  those  who  wish  take  it  or  leave 
it,  as  they  choose.  But  let  us  say  that 
those  who  choose  to  leave  it  will  soon 

be  leaving  this  motion  picture  busi- 
ness via  a  one-way  exit.  Put  the 

proposition  squarely  up  to  the  projec- 
tionist; don't  make  it  possible  to  alibi 

faulty  sound  reproduction. 
If  this  is  done,  if  all  restraints  are 

washed  away  in  a  cleansing  steady 

flow  of  information,  we'll  wager  that 
the  industry  will  see  sound  reproduc- 

tion of  a  quality  never  thought  pos- 
sible. Give  the  projectionist  his 

chance,  and  we'll  wager  that  he  will 
take  it  "on  the  fly"  and  demonstrate 
his  right  to  be  entrusted  with  this 
serious  business  of  putting  on  a  good 
sound  picture  show  day  after  day. 
As  for  Local  Union  officers,  we 

might  suggest  that  all  addresses 
given  before  their  memberships  be 
carefully  checked-up  in  advance,  so 
that  the  men  may  not  be  exposed  to 
unjust  and  harmful  propaganda.  Co- 

operation is  a  grand  word;  but  let 
us  remember  the  saying  that  the  long, 

long  road  is  paved  with  good  inten- tions. 
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Sound  Reproduction  Vastly 

Improved,  Survey  Shows 

THE  quality  of  sound  reproduction 
in  theatres  throughout  the  coun- 

try, as  far  as  the  mechanical  opera- 
tions are  concerned,  continue  to  show 

a  steady  improvement  according  to 
H.  M.  Wilcox,  Operating  Manager  of 
Electrical  Research  Products,  who  has 
just  returned  from  a  tour  of  the 
country  including  visits  to  such  key 
cities  as  Cincinnati,  Indianapolis,  St. 
Louis,  Kansas  City,  Pueblo,  Denver, 
Des  Moines  and  Chicago.  Of  the 
Western  Electric  equipped  houses  in- 

spected during  the  trip  88  per  cent 
were  giving  satisfactory  sound  repro- 

duction at  the  horn  mouth,  Mr.  Wil- 
cox stated.  This  compares  with 

percentages  of  84  and  76  on  the  two 
previous  surveys. 

"Under  the  present  favorable  con- 
ditions of  steadily  increasing  co-op- 
eration among  managers,  operators 

and  service  men,  the  outlook  is  very 
favorable  for  100  per  cent  satisfac- 

tory sound  reproduction,  as  far  as  the 
mechanics  and  operation  are  con- 

cerned, in  the  near  future,"  Mr.  Wil- 
cox asserted.  "The  public  knows  the 

difference  between  good  and  bad  re- 
production. The  theatre  management 

knows  that  the  public  knows  and  the 
result  is  a  complete  desire,  on  the 
part  of  all  concerned,  to  obtain  and 
maintain   satisfactory  reproduction. 

Acoustics  Need  Attention 

"As  far  as  theatre  acoustics  are 
concerned,  there  is  still  a  great  deal 
to  be  desired.  In  at  least  one-third 
of  the  theatres  I  visited  the  sound 

was  not  entirely  satisfactory,  not  be- 
cause of  any  faults  of  mechanics  or 

operation  but  because  of  acoustical 
conditions  in  the  theatre.  It  is  to  ad- 

vise and  to  remedy,  as  far  as  possi- 
ble, such  conditions  when  they  are 

brought  to  our  attention,  that  we 
have  established  a  Department  of 
Theatre  Acoustics  which  has  already 
surveyed  more  than  2,000  theatres  in 
America. 

"Until  the  relation  of  acoustic  con- 
ditions to  good  sound  reproduction  is 

fully  recognized  and  until  this  rela- 
tionship is  taken  into  consideration 

both  in  the  construction  of  new  thea- 
tres and  the  equipment  and  alteration 

of  existing  theatres,  there  will  con- 
tinue to  be  instances  of  inadequate 

reproduction  due  to  theatre  acoustics. 
We  have  steadfastly  urged  the  need 
of  careful  study  of  acoustic  condi- 

tions in  a  theatre  and  believe  that 
today,  it  represents  one  of  the  most 
serious  problems  the  theatre  owner 
has  to  face  in  adequately  presenting 
good  talking  pictures. 

"As  far  as  box  office  attendance  is 
concerned  I  found  on  this  trip,  that 
if  you  give  the  public  good  quality  of 
reproduction  and  entertaining  pic- 

tures they  will  attend.  This  was  con- 
vincingly demonstrated  at  St.  Louis 

where  two  theatres,  that  had  splendid 
sound   and  were  showing  good  audi- 
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ence  pictures,  had  full  houses  in  the 
midst  of  a  hot  spell  when  most  of  the 
theatres  in  the  city  were  playing  to 

half  filled  orchestras." 

Film  Storage  Rules 
Apropos  of  the  Cleveland  Hospital 

tragedy  caused  by  X-ray  films  burst- 
ing into  flame,  is  given  the  report  of 

Professor  John  C.  Olsen  of  the 

Brooklyn  Polytechnic  Institute's  de- 
partment of  Chemical  Engineering 

on  proper  rules  for  the  safe  storage 
of  celluloid  films.     The  report  says: 

"The  most  dangerous  condition  of 
storage  for  such  films  is  in  confined 
and  unventilated  spaces,  where  the 
gases  are  not  free  to  escape.  This 
is  particularly  true  of  nitrocellulose 
films. 

"As  for  the  acetate  films,  they  do 
not  burn  readily,  so  there  would  not 
be  any  hazard  unless  these  films  were 
also  kept  near  the  combustible  ones. 

"Nitrocellulose  films  must  not  be 
stored  where  they  can  become  heated 
to  the  ignition  point. 

Produce  Three  Gases 

"Our      investigation      shows      that 
three  highly  poisonous  gases  are  pro- 

duced   by    the    decomposition    of    the films. 

"The  toxic  gases  are  carbon  mo- 
noxide, nitrous  fumes  and  hydro- 

cyanic acid.  Add  to  these  acetic  acid 
fumes  and  hydrocarbons.  Acetic  acid 
fumes  are  irritating  to  nose,  throat 

and   eyes,  but  are  not  highly  toxic." 
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Ohio  Projection  Room  Code 

AMOTION  picture  projector  is 
an  instrument,  machine  or  de- 

vice used  for  the  purpose  of  reflect- 
ing or  projecting  animated  pictorial 

representations  or  images  upon  a 
screen  or  other  surface  by  means  of 

lights,  lenses  and  films.  Every  mo- 
tion picture  projector  before  being 

operated,  except  as  hereinafter  pro- 
vided, shall  be  installed  in  a  room, 

compartment,  or  booth  constructed 

entirely  of  fire-resistive  and  incom- 
bustible materials,  ventilated  as  here- 
inafter prescribed,  with  all  openings 

equipped  with  automatic  closing  de- 
vices to  insure  the  immediate  closing 

of  all  doors  and  shutters  in  case  of 
fire  within  said  room,  compartment 
or  booth. 

Such  room,  compartment  or  booth 
shall  be  designed,  constructed  and 
equipped  as  follows: 

Where  one  projector  is  to  be  in- 
stalled the  room  shall  be  not  less 

than  five  (5)  feet  in  width,  six  (6) 
feet  in  length,  and  seven  (7)  feet  in 
height.  Not  less  than  three  (3)  feet 
of  additional  width  shall  be  provided 
for  each  projector  in  addition  thereto. 
No  combustible  materials  of  any 

character  shall  be  permitted  within  a 

motion  picture  projection  room  ex- 
cept the  films  used  in  the  operation 

of  the  projector.  Flooring  shall  be 
of  fire-resistive  insulating  material. 

Door  opening  to  the  room  shall  be 
not  larger  than  two  (2)  feet  in 
width  by  six  (6)  feet  in  height,  and 
shall  be  protected  by  a  fire-resistive 
door  of  the  self-closing  type. 

Ventilation   Requisites 

Openings  for  projection,  projec- 
tionist's view  and  for  ventilation 

shall  be  provided  with  gravity  sliding 
metal  plates  not  less  than  one-quar- 

ter (%)  inch  in  thickness,  held  in 
position  by  combustible  cords  or 
fusible  links,  placed  in  series,  so  ar- 

ranged that  one  of  the  links  is 
directly  over  the  film  or  magazine 
when  inside  the  projector.  Plate 
slides  shall  be  at  least  twice  the 
height  of  the  opening. 

Ventilators  not  less  than  ten  (10) 
inches  in  diameter  shall  be  placed 

directly  over  each  projector  to  ex- 
haust the  heat  generated  in  the 

operation  of  the  projector  and  to  af- 
ford an  outlet  for  gas  and  flame  in 

case  of  fire.  Such  ventilating  con- 
ductor pipes  shall  be  of  not  less  than 

twenty  (20)  B.  &  S.  gauge  sheet 
metal,  riveted  together  and  connec- 

tion made  with  a  masonry  flue  or 
directly  to  the  outside  of  the  build- 

ing, so  arranged  that  escaping  gases 
or  flames  will  not  come  in  contact 

with  combustible  materials,  and  in- 
sulated from  all  combustible  con- 

struction by  at  least  four  (4)  inches 
of    porous,    insulating,    incombustible 

*   Section    12,600-16,    Bulletin   No.    102,    Ohio 
State    Building    Code. 

materials.     No  dampers  of  any  kind 
shall  be  placed  in  such  ventilators. 

Fresh  air  registers  with  a  com- 
bined area  equal  to  the  vent  outlets 

shall  be  provided  in  the  walls  of  the 
room  and  not  more  than  three  (3) 
inches  above  the  floor  line.  Such 
supply  registers  shall  be  not  more 
than  six  (6)  inches  in  height  and 
shall  be  covered  with  a  metal  screen 
or  grille  and  protected  by  a  sliding 
plate  or  shutter  as  above  described. 

Projector  Arrangement 

Projectors  shall  be  equipped  with 
feed  and  take-up  reels  in  metal  boxes 
with  flanged  or  riveted  joints,  and 
shall  be  constructed  entirely  of  metal 
or  other  approved  incombustible  in- 

sulating material  and  shall  be  so 
designed  as  to  provide  proper  venti- 

lation. Arc  lights  shall  be  designed 
and  protected  in  such  a  manner  that 
sparks  will  not  be  emitted  from  the 
light  while  in  operation. 

Stranded  conductors,  not  less  than 
No.  6  B.  &  S.  gauge  or  its  equivalent, 
shall  be  used  between  the  permanent 
wiring  and  the  lamp.  Asbestos  in- 

sulation shall  be  used  on  conductors 
within  or  liable  to  be  brought  within 
six  (6)  inches  of  the  lamp.  Stranded 
conductors  shall  be  provided  with  ap- 

proved lugs.  Porcelain  tubes  shall 
be  provided  to  insulate  conductors 
passing  through  the  case  or  other 
part  of  the  projector. 

Projector  lamps  shall  be  controlled 
by  a  double-poled  switch  and  cut-out 
within  easy  reach  of  the  projection- 

ist. The  room,  compartment,  or 
booth  shall  be  adequately  lighted  by 
means  of  electricity,  and  no  other 
method  of  lighting  will  be  permitted. 

Handling   of  Film 

A  motion  picture  film  is  a  photo- 
graphic ribbon  composed  of  inflam- 

mable nitro-cellulose,  non-inflammable 
acetate-cellulose  or  other  suitable 
flexible,  transparent  materials,  and 
used  in  connection  with  the  projec- 

tion of  motion  pictures. 
All  motion  picture  films  in  any 

theatre,  assembly  hall,  film  exchange 
or  other  building  shall  be  kept  within 
a  room,  compartment,  or  booth  con- 

structed as  above  prescribed,  and  all 
extra  films  shall  be  kept  in  metal 
boxes  or  containers  with  tight  fitting 
covers.  All  rewinding  of  films  shall 
be  done  within  the  room,  booth  or 
compartment  of  like  construction  and 
arrangement. 

Portable  motion  picture  projectors 
may  be  used  in  assembly  halls  other 
than  theatres  for  educational,  re- 

ligious, or  ritualistic  purposes,  with 
films  of  acetate-cellulose  or  the  slow- 
burning  type,  without  the  use  of  a 
fireproof  room,  compartment  or 
booth,  subject  to  the  approval  of  the 
division  of  factory  and  building  in- 

spection of  the  department  of  indus- 
trial relations. 
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TH€   fiLLOW 

WITH 

ALADDIN'S LAMP 

You  remember  Aladdin  ...that  big  Wish  and  Rub  Man  from  It's  true  he  has  traded  his  lamp  for  an  order  book.  It's  true 

the  Orient.  One  day  he  saw  an  old-fashioned  lamp  in  the  also  that  the  system  is  somewhat  reversed:   (1)  He  wishes 

window  of  an  antique  shop.   He  offered  to  buy  it  but  the  (that  you'd  use  his  order  book),  (2)  you  use  it  and  (3)  he 

shop  owner  wanted   too   much.  "Aw  g'wan   an'  die!"  says  brings  you  anything  you  want  ...   I   don't  know  whether 

Aladdin,  scoring  his  point  with  customary  politeness.  Then  the  quality  of  Aladdin's   lamp-produced   merchandise  was 

he  picked  up  the  lamp  and  the  fellow  did  die.  Aladdin  was  guaranteed    or    not.     Authorities    differ.     But   this   Modern 

delighted.  After  that  he  spent  his  spare  time  wishing  and  Aladdin   guarantees   his.  Every  bit  of  it.  And   back   of   his 

rubbing.    In   this   way   he   produced    practically   everything  guarantee    stands   the    integrity,   the   financial   power,   the 

from  a  stone-age   Packard    to   his   idea   of  a    Night  Club,  intelligent  organization    of  the    largest  theatre   equipping 

completely  equipped  except  for  the  cover  charge  ...  It  is  company  in  the  world.  Further  than   that,  this  Aladdin   of 

frequently  pointed  out  that  times  do   change.  Aladdinistic  today    is  a  walking   source-book  of    accurate    information 

tendencies  have  sought  new  outlets.  But  today,  as  far  as  the  covering  theatre  equipment,  present  and  future.   His  mind 

theatre  equipping  business  is  concerned,  they  still  exist — in 

more  rational  and  far  more 

practical  form.  Every  time 

your  National  Representa- 

tive calls  on  you,  you  are 

talking  to  a  modern  Aladdin. 

Wherever  you 

see  it,  this 

stamp  of  ap- 

proval means 

is  full   of  today's    necessities,   his  eyes  are  on   tomorrow's 

trend  and  his  vision  is  clear. 

He'll  help  you  correlate  the 

two.  He'll  keep  you  abreast 

of  the   times.   He'll   lead 

you  to  tomorrow's  profits. 

highestquality, 

thorough  prac- 
tica  bility  and 

a    fair    price. 

NATIONAL  THEATRE 
SUPPLY    COMPANY 
Branches  in  all  Principal  Cities 



ME  BIGGEST  BUY  IN 
SOUND  EQUIPMENT 

TO-DAY-  SOUND  ON 
FILM-SOUND  ON  DISC 
ONE  COMPLETE  UNIT 
NO  ATTACHMENTS 
FOR  THE  SMALLEST- 

OR  LARGEST^  <6 
rHEATRE -ATfCiJ  «f 
A  PRICE  YOU  Km 
:an  afford3^l| 
TO  PAY-    MK& THE  ENTERPRISE  OPTICAL  MFG.  CO 
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THE   LENS   THAT   PUTS   PERFECTION   IN   PROJECTION 

Projectionists  find  that  the 
unerring  performance  and 

proved  efficiency  of  the  Ilex  Dual 
Focus  Lens  make  it  a  recognized 

necessity  for  sound  equipped  thea- 
tres. The  burden  of  perfect  projec- 

tion is  lightened  and  results  are 
doubly  effective  through  the  use  of 
this  lens. 

Over  two  hundred  August  instal- 

ILEX 
SPELLS 

NECESSITY 
ILEX  F:25  DUAL  FOCUS  LENS 

THE  PERFECT  PROJECTION 

LENS    FOR    SOUND    EQUIPPED 
THEATRES     >^0>N 

H  GUT 
throughout  the  country  ̂ rin^^m/^ 

ments    from    projection  vs^g>ervis<5Kr' 
and  projectionists  in  this  reassuring 
tone — "Wonderful-— would    not    be 
without    it 
"Best   ever   used 

tory." 

Profit  by  the  experience  of  others. 
Install  Ilex  Lenses  in  your  theatre 
and  show  the  finest  productions  of 

today  at  their  best. 

P»l 

—  "Working    fine."  — -"Verv   satisfac- 

tions  by   Ilex   in   leading   theatres 

Literature  at  your  dealers  or  sent  on  request. 

ILEX    OPTICAL    COMPANY 
ROCHESTER Established   1910 NEW    YORK 

A  MANCALL 

PUBLICATION 

Vol.  j.  No.  IX 
25c.  per  copy 

2. CO  per  yet 



f Now  Ready! 

Kaplan  Rear  Shutter 

v\ 

Can  be  Attached  to  Any  Sure-Fit 

or  Simplex  Mechanism 

See  your  local  dealer  or  write  to  us 

Sam  Kaplan  Manufacturing  and  Supply  Company,  Inc. 
729  Seventh  Avenue  New  York  City 
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2116 
INSTALLATIONS 

lot 

D it 
MM 

i»
 

pill  llll 
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=2c [Uag I11H 

LEADERS 
-  in  Sound  Quality and  Service/ 

SINCE  January,  1930,  RCA  PHOTOPHONE  has  been  making  theatre  in- 

stallations at  the  rate  of  132  a  month! . . .  Dominating  the  field  of  careful 

buyers 
t 

Each  month  the  number  increases!  .  .  .  Today,  RCA  PHOTOPHONE  is  the 

dominant  equipment!  .  .  .  leading  all  in  sound  quality! 

Only  QUALITY  could  account  for  such  tremendous  growth  . . .  the  QUALITY 

that  is  built  into  the  equipment  .  .  .  QUALITY  of  installation  .  .  .  and  QUAL- 

ITY of  service  after  installation! 

SOUND  QUALITY  has  placed  RCA  PHOTOPHONE  in  its  superlative  posi- 

tion in  the  talking  picture  world. 

RCA  PHOTOPHONE  has  brought  to  thousands  of  theatres,  large  and  small, 

a  perfection  in  sound  reproduction  that  is  the  logical  result  of  the  unmatched 

resources,  the  unrivaled  engineering  genius,  the  strength  and  stability  of  the 

world's  greatest  electrical  and  acoustical  organizations. 

The  theatre,  whether  it  be  500  seats  or  5,000,  equipped  with  RCA  PHOTO- 

PHONE is  giving  to  its  audience  THE  UTMOST  IN  SOUND  QUALITY! 

PHOTOPHONE 

RCA    PHOTOPHONE,  Inc 
(  Subsidiary  of  Radio  Corporation  of  America  i 

EXECUTIVE  AND  COMMERCIAL  OFFICES— 41 1   FIFTH  AVENUE,  NEW  YORK  CITY 

Cash  Price 2,500. 

00 

Small  Theatre  Equipment  for  capacities 
to  1,000.  SOUND  ON  FILM  ONLY. 

Deferred  Payment 

Plan  averages  .  .  .        4-0* Weekly* 

Cash  .Price 

2,995. 

00 

Small  Theatre  Equipment  for  capacities 
to  1,000.  SOUND  ON  FILM  AND  DISC. 

Deferred  Payment 
PL 

an  averages 5 1.90  Weekly* 

Cash  Price 

6,500. 

00 

For  Theatres  to  2,000  seating  capacity. 

Deferred  Payment A70  20 

Plan  averages  ...  4  O*         Weekly* 

Cash  Price 

9,250. 

00 

For  Theatres  of  2,000  capacity  and  orcr. 

Deferred   Payment jt  1  /  w  h   RO 

Plan  averages  .  .  .  JLU!/«         Weekly* 

•Average  Weekly  Cost  on  Deferred  Payment 

Plan  ib  batted  on  2  year  term  and  includes  rent- 
al, service,    carrying  charge  and    insurance. 

V.  S.  BRANCH  OFFICES .  .  .  ALBANY,  DeWitt  Clinton  Hotel,  ATLANTA,  101  Marietta  St.,  BOSTON,  Statler  Office  Bldg.,  CHICAGO,  100  W.  Monroe  St.,  CLEVELAND,  Film  Bldg.,  DALLAS, 
1700  Commerce  St.,  DENVER,  U.  S.  Nat.  Bank  Bldg.,   DETROIT,  Fo*  Theatre  Bldg.,   KANSAS  CITY,  1717  Wyandotte  St.,    LOS  ANGELES,  7000  Santa  Monica  Blvd.,  PHILADELPHIA,  261 

N.  Broad  St.,  PITTSBURGH,  Wm.  Penn  Hotel,  SAN  FRANCISCO,  Russ  Bldg.,  SEATTLE,  Orpheum  Theatre  Bldg.,  WASHINGTON,  1910  K  St.,  N.  W. 
CANADIAN   DISTRIBUTORS  .   .   .   Electrics,  Ltd.,  366  Mayor  St.,  MONTREAL.  RCA  Sound  Equipments,  Ltd.,  503  Lindnay  Bldg.,  WINNIPEG  and  3566,  39lh  St.,  W.,  VANCOUVER,  B.  C. 

Branches  and  Agents  in  All  Principal  Foreign  Countries. 
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Whilst  attractive  surroundings  undoubtedly  "draw" 

the  public,  it  is  only  the  quality  of  the  "goods'"  you 
offer  that  converts  them  into  regular  patrons.  The 
most  apathetic  member  of  your  audience  will  readily 

appreciate  the  difference  if  you  install — 

THE 

cess 
F:2-4  PROJECTION  LENS 

Sole   Distributors 

IN   V.   S.   A.  IN   CANADA 

NATIONAL  THEATRE    INSTRUMENTS 
SUPPLY  CO.  LIMITED 

CHICAGO  OTTAWA 

TO  USERS  OF 

Peerless  High 
Amperage  Lamps 

$12.00  each 

Hi 
ERE'S  an  opportunity 

to  save  money  on  your 
positive  carbon  jaw  re- 

placements. Note  its 
unique  design.  Note  the 
arrangement  of  upper 
and  lower  jaws,  which 
compels  the  contact  on 
the  carbon  to  be  constant, 
thereby  reducing  pitting 

and  arcing  to  a  mimi- 
muni.  Don't  wait  until 
your  present  jaw  gives 
out,  find  out  NOW  about 
this  unique  device,  or 
better  yet  order  a  spare 

now. 

FOGELBERG  ENGINEERING  CO. 

128  S.  Clinton  St.  Chicago,  111. 

Sold  by  Reliable  Independent  Dealers  Everywhere 

The  Superior  Projector 
Best  for 

SOUND  PROJECTION 
Adapted  to  all  Leading 

Sound  Reproducers 

Manufactured  by 

Coxsackie  Holding  Corporation 
COXSACKIE,  N.  Y.,  U.  S.  A. 

We  DARE  YOU  to  Make  a  Patch 

—  WITH  — 

ODORLESS  2  in  1 
FOR  ALL 

16mm.  and  3 5 mm. 

Safety  Films 

FLAMEPROOF 

For  all  films  used  by 

every  make  of 
amateur  movie  camera 

and  projector. 

IT  JUST  WONT  BURN 

NOTE 
The  characteristic   low 

volatility  of 
FLAMEPROOF  FILM 

CEMENT,  which  prevents 
rapid  evaporation,  makes 
it  a  comparatively  slow 

dryer.  Give  the  patch  time 
to  dry  and  once  made, 
"The  splice  is  stronger 

than  the  film  itself." 

Let  It  Dry  and  Try  to  Pick  It  Apart 

It  Can't  Be  Done — It  Makes  Permanent  Patches 

$1.25  A  PINT 
ODORLESS 
NON-BUCKLING 
SAFE 
GREEN 

NON-EXPLOSIVE 
FOR  ALL  NITRATE  FILMS 
FOR  ALL  SAFETY  FILMS 
FOR  NEGATIVES 
APPROVED  OFFICIALLY 

HEWES-GOTHAM   CO. 
520  West  47th  St.  New  York  City 

MOTION    PICTURE    PROJECTIONIST 
The  International  Authority 

Color 
Sound  Pictures 

$2.00  Per  Year 

Optics Wide  Film 
Subscribe 

NOW! 

Television 
Mechanics 

J  .00  for  2  Years 



October,   1930 Motion  Picture  Projectionist 

MOTION  PICTURE 
PROJECTIONIST 

October,  1930 Vol.  3,  No.  12 

JAMES  J.  FINN,  Editor 

Lester  Isaac,  Efficiency;  J.  H.  Kurlander, 
Light;  Arthur  Gray,  Conservation;  John 
Kieley,  Equipment;  Samuel  Wein,  Re- 

search; R.  H.  McCullough,  Sound  Pro- 
jection; Harry  Rubin,  Improvement; 

Victor  Welman,  Personnel;  Sidney  Bur- 
ton, Production. 

Published  monthly  by  Mancall  Publish- 
ing Corp.,  45  West  45th  St.,  New  York 

City.  Subscription  rates  in  U.  S.  and 
Canada:  twenty-five  cents  per  copy;  two 
dollars  per  year;  three  dollars  for  two 
years.  Add  one  dollar  for  foreign  post- 

age. Changes  of  address  should  be  sub- 
mitted three  weeks  in  advance  of  publi- 
cation date  to  insure  receipt  of  current 

issue. 

Entered  as  second  class  matter  Oct.  25, 
1927,  at  Post  Office,  New  York,  N.  Y., 
under  the  act  of  March  3,  1879. 

Canadian  Representative 
H.  N.  Elliott,  Suite  11,  27  Sherwood  Ave.. 

Toronto,   Canada. 

Australian  Representative 
McGill's  Agency 

179  and  218  Elizabeth  St. 
Melbourne,  Australia 

Editorial  &  Advertising  Office 
45  West  45th  St, 
New  York  City 

Film  Noise  Problem 
ANY  mark  in  the  sound  track  of 

the  film  that  is  not  part  of  the 
sound  record  itself  and  which  causes 

a  change  in  the  light  entering  the 

photo-electric  cell  will  give  rise  to 
film  noise.  Film  noise  results  from 

the  sum  total  of  all  the  markings 

along  the  sound  track  that  do  not 
belong  there. 

Dust  and  dirt  are  the  most  prolific 
causes  of  film  noise  when  they  pass 
successfully  through  the  sound  gate, 
in  addition  to  the  troubles  they  cause 
when  they  accumulate  in  the  gate. 
Whether  it  passes  through  or  collects, 
dirt  is  an  evil  and  should  be  carefully 
avoided. 

Dust  may  settle  on  the  film  during 
drying  in  the  laboratory  and  become 
tightly  embedded  in  the  emulsion,  it 

may  become  attached  during  process- 
ing, or  it  may  come  at  any  of  the 

later  handlings  that  the  film  is  sub- 
jected to.  The  first  instances  are  a 

laboratory  problem;  the  later  ones 
are  a  matter  entirely  in  the  hands 
of  the  projectionists.  Finger  marks 

and  oil  spots  also  follow  from  im- 
proper care  and  give  loose  dirt  a  foot- 

hold in  attaching  itself  to  the  film. 
Scratches    in    the    film    may    come 

Modern  films  require  modern 

projection Light  from  National  Projector  Carbon  arcs  can  be 

depended  upon  to  show  your  pictures  more  clearly  and 

more  satisfactorily.  National  Projector  Carbons  provide 

an  extra  margin  of  light  that  insures  a  more  successful 

picture  from  the  audience  standpoint .  .  .  because  the  clear, 

flickerless  light  from  these  carbons  brings  out  the  scenes 

in  every  detail — in  all  their  richness  and  motion.  And  they 
provide  light  more  economically  because  they  are  made  to 

burn  more  efficiently!  Equip  your  theater  with  National 

Projector  Carbons. 

NATIONAL  CARBON  CO.,  Inc.    Carbon  Sales  Division:  Cleveland,  Ohio 
BRANCH  SALES  OFFICES 

New  York,  N.  Y.       Pittsburgh,  Pa.       Chicago,  111.       Birmingham,  Ala.       San  Francisco,  Cal. 

Unit  of  Union  Carbide and  Carbon  Corporation 

National  Projector  Carbons 

IN   WESTERN  CANADA! 

CANADIAN  THEATRE  SUPPLY  CO. 
Authorized  distributors   for 

SIMPLEX— MOTIOGRAPH— POWERS— HOLMES 
and  all  theafre  equipment  of  the  leading  manufacturers.    Also,  an  extensive  line  of 

stage  equipment. 

Complete  Sound  Picture  Service! 

306  Canada  Building 
Winnipeg,  Man.,  Canada 

Alberta   Representative 
M.  L.  ADAMSON 

1605 — 104th  St.,  Edmonton,  Alb.,  Canada 
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20/40  to  100/200 

Ampere  2  -  Bear- 
ing Actodector. 

MEET  ANY  REQUIREMENT 

A  range  of  from  20  to  600  amperes  makes  Roth 

Multiple  Type  Actodectors  adaptable  to  any  size 

theatre.  Any  number  of  arcs  can  be  carried 

within  their  ampere  ratings — they  maintain  uni- 

form intensity  of  illumination,  even  during 

change-overs.  Their  smooth,  quiet  performance 

makes  them  particularly  desirable  for  sound 

equipment.  .  .  .  Widely  used  by  the  large  circuits 

because  of  their  demonstrated  ability  to  meet  the 

particular  power  requirements  in  the  projection 

!>ooth.  .  .  .  Furnished  in  2-  and  4-bearing  types. 

ROTH  BROTHERS  AND  COMPANY 
Division  of  Century  Electric  Company 

1400  W.  ADAMS  ST. 

CHICAGO,  ILL. 

ACTODECTOR. 

"THEY      KEEP    A-RUNNING" 

F.  S.  C.  COLORSHEETS 
DeSy  the  Heat 

Replace  common  colored  gelatines 
Will  not  fade  Will  not  turn  brittle 

Samples  on  request 

FISH-SCHURMAN   CORPORATION 
45  West  45th  St.  6364  Santa  Monica  Blvd. 

New  York  City  Hollywood,  Calif. 

from  processing,  which  again  is  a 
laboratory  problem,  or  from  later 
handling,  again  up  to  the  projection- 

ist. The  importance  of  care  in  re- 
winding to  prevent  scratches  in  the 

film  is  very  great,  and  much  as  may 
be  said  on  this  point  it  can  scarcely 
be  overemphasized.  As  dirt  works 
in  and  fills  up  the  scratches  they  may 
become  the  cause  of  a  considerable 
background  of  film  noise. 

Film  noise  is  present  throughout 
as  a  background  to  the  sound  record. 
It  will  be  most  evident  when  the 
music  or  other  sound  is  recorded  on 
the  film  in  small  volume  and  it  will 
be  least  evident  or  even  unnoticeable 
when  the  recorded  sound  volume  is 
great.  However,  if  loud  volume  is 
obtained  by  boosting  the  fader  set- 

ting on  a  piece  recorded  very  softly, 
the  film  noise  is  also  amplified  up  and 
may  become  exceedingly  objection- 

able. Similarly,  if  there  is  a  section 
of  the  film,  such  as  a  title,  on  which 
there  is  no  sound  recorded,  the  fader 
should  be  brought  down  to  zero  until 
the  sound  resumes,  thereby  keeping 
the  film  noise  from  becoming  evident 
to  the  audience. 

ERPI  Wins  "Mixer"  Suit 
A  decision  has  been  handed  down 

by  the  United  States  Circuit  Court 
of  Appeals  of  the  Third  Circuit  in 
Philadelphia  in  the  case  of  Frederick 
K.  Vreeland  and  Frank  L.  Dyer 
against  the  Victor  Talking  Machine 
Company,  which  action  was  based  on 
Vreeland  and  Dyer  United  States 
Patent  No.  1,593,735  dated  July  27, 

1926,  for  "Art  of  Recording  Sounds." 
This  action,  which  related  to  the 

"mixing"  arrangement  for  using  a 
plurality  of  independent  microphones 
or  sound  pick-ups  with  a  single  re- 

cording circuit,  has  been  defended 
throughout  by  the  Electrical  Research 
Products,  Inc.,  on  behalf  of  the  Vic- 

tor Talking  Machine  Company  in 
view  of  the  recording  license  from 
the  Products  Company  to  the  Victor 
Company  and  also  in  view  of  the  fact 
that  the  sound  picture  licensees  of 
the  Products  Company  make  wide 
use  of  the  mixer  panels  alleged  to 
have  been  covered  by  the  patent  re- 

ferred to  in  their  use  of  recording 
apparatus  supplied  them  by  the  Prod- ucts Company. 

The  decision  of  the  District  Court 
which  was  in  favor  of  the  patent 
holding  it  valid  and  infringed,  has 
been  reversed  by  the  Court  of  Ap- 

peals and  the  claims  of  the  patent 
sued  on  have  been  held  invalid. 

S.  M.  P.  E.  Fall  Meet  in  N.  Y. 

The  Fall  Meeting  of  the  Society 
of  Motion  Picture  Engineers  has  been 
definitely  set  for  New  York  City  on 
October  20-23,  inclusive.  The  Penn- 

sylvania Hotel  will  be  the  headquar- 
ters for  the  Convention.  General 

announcements  relative  to  the  meet- 
ing as  well  as  a  list  of  papers  sched- 

uled for  presentation  will  be  forth- 
coming at  a  later  date. 
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A PLEDGE 
To   Theatre   Owners,   Managers 

and   Projectionists   to    Maintain 

TRADE   MARK    REG'D. 

SUPREMACY 

It  has  been  our  responsibility  to  satisfy 

the  needs  of  the  motion  picture  industry 

and  to  meet  many  emergencies  created 

during  a  period  of  extraordinary  expansion 

and  unparalleled  activity. 

With  increased  manufacturing  facilities  and 

closer  contact  with  our  selling  organiza- 

tion we  pledge  this  great  industry  that 

we  will  render  even  greater  service  and 

maintain  the  high  quality  which  has  won 

a  worldwide  supremacy  for 

THE     INTERNATIONAL     PROJECTOR 

INTERNATIONAL    PROJECTOR    CORPORATION 
90  GOLD  STREET  NEW  YORK 
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WORLD'S    BEST    THEATRE    EQUIPMENT 
Temple  Theatre,  Alton,  III., 

operating  2  Fulco  Projectors, 
Two  (2)  Years, 

cost  of  replacement  parts  Nothing 

Dixie  Theatre,  Apalachicola,  Fla., 

operating  2  Fulco  Projectors, 
One  (1)  Year  and  Ten  (10)  Months, 

cost  of  replacement  parts  $1.34 

Peninsula  Theatre,   Burlingame,  CaL, 

operating  2  Fulco  Projectors, 
One  (1)  Year  and  Eight  (8)  Months, 
cost  of  replacement  parts  $5.02 

Pantages  Theatre,  Seattle,  Wash., 

operating  2  Fulco  Projectors, 
One  (1)  Year  and  Eight  (8)  Months, 

cost  of  replacement  parts  Nothing 

Pantages  Theatre,   San  Diego,  Cal., 

operating  2  Fulco  Projectors, 
One  (1)  Year  and  Six  (6)  Months 

cost  of  replacement  parts  Nothing 

Sun  Theatre,   York,  Nebr., 

operating  2  Fulco  Projectors, 

One  (1)  Year  and  Six  (6)  Months, 

cost  of  replacement  parts  $37.58 

Wellston  Theatre,  St.  Louis,  111., 

operating  2  Fulco  Projectors, 

One  (1)  Year  and  Four  (4)  Months, 
cost  of  replacement  parts  Nothing 

Hippodrome  Theatre,  Herrin,  III., 
operating  2  Fulco  Projectors, 

One  (1)  Year, 

cost  of  replacement  parts  Nothing 

Hippodrome   Theatre,    Murphysboro, 
111.,  operating  2  Fulco  Projectors, 
One  (1)   Year, 

cost  of  replacement  parts  Nothing 

Bona   Fide    Facts 
About  Projector 

ECONOMY 

FULCO  PROJECTOR 
(Ernemann   Design) 

Majestic  Theatre,   East   St.  Louis,  111., 

operating  2  Fulco  Projectors, 
One  (1)  Year  and  Eight  (8)  Months, 
13   hours   a   day  continuously, 

cost  of  replacement  parts  $37.78 

COMPARE! 
See  a   Fulton   Representative   Now  for 
Comparisons  of  Construction  and   Op- 

erating  Features  of  a   ...  . 

Star  Theatre,  Sheboygan,  Wis. 

operating  2  Fulco  Projectors, 

One  (1)  Year  and  Eleven  (11) Months, 

cost  of  replacement  parts  $17.69 

Circle  Theatre,  Nevada,  Iowa, 

operating  2  Fulco  Projectors, 
One  (1)  Year  and  Eleven  (11) Months, 

cost  of  replacement  parts  $4.27 

Pantages  Theatre,  Salt  Lake  City, 

Utah,  operating  2  Fulco  Projectors, 
One  (1)  Year  and  Ten  (10)  Months, 

cost  of  replacement  parts  Nothing 

El  Camino  Theatre,  San  Rafael,  Cal., 

operating   2   Fulco   Projectors 
One  (1)  Year  and  Eight  (8)  Months, 
cost  of  replacement  parts  $1.02 

Parkside  Theatre,  San  Francisco,  Cal., 

operating  2  Fulco  Projectors, 
One  (1)  Year  and  Eight  (8)  Months, 
cost  of  replacement  parts  $3.78 

Strand    Theatre,    San    Francisco,    Cal., 

operating  2  Fulco  Projectors, 
One  (1)  Year  and  Seven  (7)  Months, 
cost  of  replacement  parts  Nothing 

Dreamland  Theatre,  Augusta,  Ga., 

operating  2  Fulco  Projectors, 
One  (1)  Year  and  Six  (6)  Months, 

cost  of  replacement  parts  $29.98 

Chicago  Women's  Club,  Chicago,  III., 
operating  2  Fulco  Projectors, 
One  (1)  Year  and  Five  (5)  Months, 

cost  of  replacement  parts  Nothing 

Royal  Theatre,  Fullerton,  Nebr., 

operating  2  Fulco  Projectors, 

One  (1)   Year  and  Four  (4)  Months, 
cost  of  replacement  parts  Nothing 

Fulco  Projector  With  Any  and  All  Other  Projectors 
CHICAGO — 1018  So.  Wabash  Ave. 

NEW  YORK — 115  W.  45th  St. 

BOSTON — 65  Broadway 

PHILADELPHIA — 1337   Vine   St. 

ATLANTA— 146   Walton  St. 

E.  E.  FULTON  COMPANY 
C.  H.  FULTON 

President 
A.  G.  JARMIN 

Treasurer 

LOS    ANGELES — Film    Exchange    Bldg. 

ST.  LOUIS — 3232  Olive  St. 

MILWAUKEE— 151   Seventh  St. 

F.   A    VAN   HUSAN        INDIANAPOLIS — 340   So.   Illinois   St. 
Vice-Pres.    and    Sales    Mgr.    SAN  FRANCISCO — 255  Golden  Gate  Ave. 

Executive  Offices:     1018  So.  Wabash  Ave.,  Chicago Factory:     2001  So.  California  Ave.,  Chicago 

eULC03 
E.  E.  FULTON   COMPANY,  Coast  to  Coast  Distributors 
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Prospects  for  Non-Intermittent  Projection 

PROJECTION  is  the  key  function 
in  the  process  of  providing  en- 

tertainment, amusement  and 
instruction  through  the  medium  of 
motion  pictures.  The  last  step  in  a 
long  series  of  precise  and  expensive 

operations,  projection,  when  per- 
formed in  the  best  possible  manner, 

unlocks  the  stored-up  grandeur,  un- 
folding before  the  eyes  of  countless 

numbers  the  consummate  beauty  of 
Nature,  the  sublime  truths  of  life, 
and  the  skill  and  artistry  of  actors, 
directors  and  cameramen.  Every 
projectionist  and  every  man  in  any 
way  responsible  for  projection  qual- 

ity, should  strive  always  to  do  his 
level  best,  for  on  his  work  depends, 
to  a  large  extent,  the  attractiveness 
of  the  presentation;  and  thereon 
hangs  the  success  of  the  motion  pic- 

ture industry. 

Man's  ability  to  produce  depends 
very  largely  on  the  tools  available  as 
well  as  on  his  skill  in  using  them, 
hence  the  equipment  provided  for 
projection  is  a  determining  factor  in 
the  quality  of  the  presentations.  It 
follows  naturally  that  better  and  bet- 

ter equipment  should  be  sought  and 
it  is  the  purpose  of  this  article  to 
take  you  on  the  quest.  Dauntless 
spirits  are  forever  pushing  back  fron- 

tiers and  extending  man's  knowledge 
and  enjoyment  of  Nature  and  her 
marvelous  forces.  Thousands  of  in- 

vestigators, backed  by  the  resources 
of  large  and  progressive  concerns,  are 
daily  delving  into  the  mysteries  of 
Nature  and  discovering  new  truths. 
We  are  constantly  reminded  of  the 
fundamental  nature  of  that  age-old 
statement,  "the  truth  shall  make  you 
free";  for  each  discovery  added  to 
man's  knowledge,  makes  humanity's 
burden  lighter  and  thus  provides  new 
freedom. 

Research  men,  well-versed  in  the 
methods  and  procedure  of  original 
investigation,  are  familiar  with  the 

sensation  of  "feeling  around  in  the 
dark"  for  a  lead :  they  also  know  what 
it  means  to  work,  perhaps  for  a  long 
time,  on  an  apparently  promising  so- 

lution of  a  problem  in  hand,  onl^  to 
find  some  unsurmountable  difficulty 
which  makes  it  necessary  to  start  all 
over  in  an  entirely  new  direction. 
Unknown  Nature  is  mysterious  and 
nothing  is  more  fascinating  than  the 
digging  out  of  new  truths,  hence  the 
eternal  urge  to  discovery.  With  this 
as  a  preliminary,  let  us  get  back  to 
the  problem  of  finding  better  means 
for  the  projection  of  motion  pictures. 

No    Basic    Improvements 

The  optical  system  of  modern  mo- 
tion   picture    projectors    may   be    de- 

scribed as  the  system  of  the  stereop- 
ticon  refined  and  perfected  to  the  Nth 

By  Arthur  J.  Holm  an 

degree;  the  refinements  including 
vast  improvements  in  objectives,  light 
sources  and  condenser  systems.  If 
we  but  add  to  this  list  the  one  item 
of  mechanical  refinement  of  mechan- 

ism, we  have  a  complete  statement 
of  the  sum  total  of  improvements 
made  in  motion  picture  projecting  ap- 

paratus since  the  first  projector  was 
conceived.  In  other  words,  there  has 
been  no  basic  improvement  in  the 
principles  of  projection  since  the 
earliest  days  of  the  art. 

Just  consider  for  a  moment:  a  gi- 
gantic industry,  developed  from 

scratch  in  a  little  more  than  thirty 
years,  the  very  life  blood  of  which 
must  necessarily  flow  through  the 
box-office  in  response  to  the  appeal 

and  attractiveness  of  the  industry's 
product,  which  can  be  delivered  only 
through  the  projection  apparatus: 
and  no  basic  improvements  in  this  ap- 

paratus in  the  history  of  the  industry. 
What  a  field  for  research! 

Many  and  varied  have  been  the  at- 
tempts at  research  and  development 

in  this  field,  but  investigators,  lacking 
the  sympathetic  cooperation,  en- 

couragement and  financial  backing  of 
the  industry  they  have  endeavored  to 
benefit,  have  had  a  hard  row  to  hoe. 
Before  looking  into  the  various  in- 

ventions intended  to  provide  improved 

projection  principles,  it  is  well  to  un- 
derstand the  inception  of  present 

commercial  projectors. 
Without  intending  to  belittle  or  de- 

tract from  the  value  of  the  invention, 
which  is  still  used  universally  where- 
ever  motion  pictures  are  shown  com- 

mercially, it  is  entirely  proper  to 
state  that  the  original  motion  picture 
projector  was  nothing  more,  in  prin- 

ciple, than  a  stereopticon  provided 
with  mechanism  for  intermittently 
moving  the  film.  The  shortcomings, 
handicaps  and  disadvantages  of  this 
system  are  well  known,  but  the  mo- 

tion picture  industry,  having  from 
its  birth  accepted  intermittent  move- 

ment as  inevitable,  has  paid  little  at- 
tention to  the  possibilities  of  con- 
tinuous projection. 

After  Wide  Film— What? 
Commercial  intermittent  projectors 

of  the  best  manufacture  are  marvels 
of  accuracy,  and,  when  properly 
handled,  will  deliver  about  all  that 
can  be  reasonably  expected  of  ma- 

chines using  the  intermittent  system. 
The  advent  of  wide  film  has  long 
been  heralded  and  much  has  been  ex- 

pected of  it  in  the  way  of  improve- 
ment, but  after  all,  no  new  principles 

are  involved,  and,  once  the  novelty 
has  worn  off,  the  advantages  to  ac- 

crue to  the  industry,  considering  the 
expense  of  the  change-over,  are  de- 

cidedly    questionable.       The     motion 

picture  industry  finds  itself,  as  far  as 
improvements  in  projection  is  con- 

cerned, in  much  the  same  position  as 
the  research  engineer  who  has  ar- 

rived at  the  dead  end  of  a  once  prom- 
ising trail :  there  is  nothing  to  do  but 

go  back  and  make  another  start. 
Since  the  earliest  conception  of  mo- 

tion pictures,  many  have  arrived  at 
this  conclusion,  and  many  and  varied 
are  the  ideas  for  eliminating  the  in- 

termittent movement.  Urged  by  the 
intense  desire  to  use  a  continuously 
moving  film,  some  have  even  sug- 

gested the  use  of  an  intermittently 
moved  objective  or  pair  of  objectives. 
In  the  records  of  the  Patent  Office 
one  finds  everything  from  the  evi- 

dently impractical  to  well-conceived 
and  thoroughly  thought-out  devices, 
many  of  the  latter  being  theoretically correct. 

Two  Known  Methods 

To  produce  a  stationary  image  on 
a  screen  from  a  continuously  moving 
film,  it  is  necessary  to  include  in  the 
projector  optical  system  some  ele- 

ment, or  series  of  elements,  capable 
of  producing  a  variable  amount  of 
bending  of  the  image  rays,  the  mag- 

nitude of  the  deflections  being  pro- 
portional to  the  displacement  of  the 

film  frame  from  the  principal  axis  of 
the  optical   system. 

Only  two  ways  of  accomplishing 
this  end  are  known  to  optical  science, 
namely,  reflection  and  refraction, 
whereby  light  rays  may  be  deflected, 
hence  all  continuous  projectors  must 
employ  either  moving  reflectors  or 
moving  lens  elements.  Reflection, 
being  in  general  better  understood  by 
the  average  investigator,  seemed  to 
offer  the  easier  solution  to  the  prob- 

lem, consequently  all  but  a  very  few 
of  the  attempts  at  continuous  pro- 

jection have  had  reflection  as  the 
basic  principle.  Many  were  the 
casualties  along  this  line  of  en- 

deavor, and,  in  all  the  years  of  in- 
tensive work,  only  one  development 

using  the  reflecting  principle  has 
ever   operated  commercially. 

Mechanism  Details 

This  machine,  incidentally,  is  very 
interesting;  it  provides  a  very  quick 
transition  between  film  frames  and 
operates  successfully  without  any 
appreciable  shutter  effect,  thereby 
producing  a  pleasing  image  quality. 
The  mechanism,  however,  includes  a 
cam  action,  which  is  required  to  im- 

part the  various  compound  move- 
ments to  the  reflecting  elements.  The 

presence  of  cams  and  a  plurality  of 
reflecting  surfaces,  both  of  which 
must  be  maintained  at  high  efficiency, 
ushers  in  a  whole  new  series  of  main- 

tenance problems,  and  herein  lies  the 
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difficulty  with  all  reflecting  systems 
for  continuous  projection. 

Variable  refraction  (what  years  of 
study,  designing  and  experimenting 
the  words  recall),  or  variable  bend- 

ing of  a  light  ray  by  passage  through 
varying  zones  of  a  lens,  is  the  fun- 

damental principle  whereon  all  lens 
systems  function.  It  is  the  inherent 
characteristic  of  the  simpliest  as  well 
as  the  most  complicated  form  of  lens. 
Why  should  not  such  a  fundamental 
principle  provide  a  solution  to  the 
problem  of  continuous  projection? 
How. can  any  kind  of  projection  be 
accomplished  without  a  lens?  But 
how  should  a  movable  lens  system  be 

designed?  What  kind  of  lens  ele- 
ments are  required  and  how  shall 

they  be  supported  and  what  orbit 
shall  they  move  through?  Will  cams 
be  a  necessary  part  of  the  device? 
What  a  problem!  Little  wonder  that 
few  have  ever  attempted  the  solution, 
and  herein  lies  the  reason  for  the  de- 

lay   in    completing   this    development. 
The  first  and  most  apparent  ad- 

vantage of  the  movable  lens  system 
lies  in  the  elimination  of  all  reflecting 
elements,  which,  as  we  have  already 
seen,  are  most  difficult  to  maintain  at 
high  optical  efficiency,  not  to  mention 
the  difficulties  of  manufacture.  A 
mathematical  analysis  of  the  movable 
lens  system  revealed  the  interesting 
fact  that  simple  rotation  provides  the 
required  movement  for  the  lens  ele- 

ments, hence  no  cam  action  is  re- 
quired; and  this  is  advantage  num- 

ber two  and  it  is  mighty  important. 
Further  analysis  and  considerable 

experimental  work  proved  that  ac- 
curate superimposition  of  images  of 

successive  film  frames  could  be  se- 
cured during  a  large  portion  of  the 

picture    cycle,    thereby    permitting    a 

relatively  long,  smooth  dissolving  ac- 
tion between  film  frames.  This  ef- 
fect, which  is  peculiar  to  and  fun- 

damentally characteristic  of  -the  re- 
volving lens  wheel  system,  provides 

the  ideal  transition  between  film 
frames  and  presents  a  revelation  in 
motion  picture  projection  quality. 
Here  at  last  is  a  fundamentally  new 
principle  of  projection  which  opens 
the  way  to  vast  and  heretofore  un- 

dreamed of  improvements  in  motion 
picture  presentations,  and  this  new 
principle  is  easily  incorporated  into 
a  simple,  compact  and  study  mechan- 

ism which  contains  no  mirrors,  prisms 
or  cams,  and  forever  eliminates  the 
necessity  for  the  intermittent  move- 

ment and  shutter.  What  this  will 
mean  to  the  motion  picture  industry 
remains  to  be  seen. 
A  complete  continuous  projector, 

functioning  on  the  variable  refraction 
principle,  was  demonstrated  at  the 
Spring  meeting  of  the  S.M.P.E.  at 
Washington,  and  was  described  in 
the  August  last  issue  of  this  pub- 

lication. This  demonstration  brought 
forth  much  favorable  comment  and 
created  a  disposition  on  the  part  of 
the  Society  to  take  up  a  serious  study 
of  the  subject  of  continuous  projec- 

tion. That  was  the  first  move,  by 
any  organization  affiliated  with  the 
motion  picture  industry,  to  seriously 

consider  the  possibilties  of  non-inter- 
mittent projection. 

Further  investigation  by  the  indus- 
try will  undoubtedly  bring  forth 

greater  appreciation  of  the  possibili- 
ties of  the  revolving  lens  wheel  sys- 
tem of  projection,  and,  in  the  not  dis- 

tant future,  the  long-sought-for 
naturalness  in  motion  picture  presen- 

tations will  be  an  accomplished  fact 
in  many  theatres. 

In  Defense  of  Colored  Motion  Pictures 

By  Pierre  Mols 

DURING  the  last  year  colored  mo- tion pictures  have  come  to  the 
foreground  very  rapidly  and  seem  to 
have  made  a  favorable  impression  on 
the  public.  The  introduction  of  color 
into  motion  pictures  has  been  under 
severe  criticism,  especially  among  the 
people  directly  connected  with  the 
industry.  This  is  a  phase  of  any 
new  project. 

Color  as  seen  on  the  screen  today 
has  by  no  means  attained  perfection. 
However,  it  took  many  years  for 
black  and  white  motion  picture  pho- 

tography to  achieve  its  present  status, 
nor  has  it  yet  attained  perfection. 
The  mechanical  difficulties  encoun- 

tered in  colored  motion  picture  pho- 
tography are  so  many  more  compared 

with  those  in  black  and  white  photog- 
raphy that  the  present  result,  ac- 

complished by  the  "two-color  proc- 
esses," is  quite  remarkable. 
The   Value   of   Color 

A    reproduction    on    the    screen    in 
black  and  white  of  intense  dramatic 

action  is  far  from  being  true  to  life. 
A  reproduction  in  black  and  white  of 
a  beautiful  painting  is  not  true. 
Both  are  impressive  and  emotional, 
which  qualifies  them  as  works  of  art; 
but  color  intensifies  the  composition 
of  the  masses  and  lines  and  the 

thought-expression,  because  it  gives 
to  the  final  result  the  brilliant  vibra- 

tion of  the  color  of  nature,  which  is 
full  of  color.  Herein  lies  the  value 
of  color. 

In  black  and  white  we  can  create 
beautiful  compositions  and  enhance 
the  emotion  and  thought  of  dramatic 
situations  by  proper  lighting.  Through 
the  addition  of  color,  which  gives  us 
all  the  hues  and  shades  of  a  beautiful 
setting,  our  emotions  are  stirred  to  a 
much  higher  pitch.  Every  person  is 
emotionally  affected  by  color.  By 

applying  the  proper  color  harmonies 
to  dramatic  or  comedy  settings  the 
spectator  will  be  consciously  or  un- 

consciously emotionally  stirred  by  the 
color  vibrations,   adding  considerably 

to    the    thought    and    feeling    of    the 
action. 

Wrong  Application  of  Color 
A  great  mistake,  in  my  opinion, 

has  been  made  with  regard  to  the 
application  of  color  to  motion  pic- 

tures, which  also  occurred  with  the 
introduction  of  sound.  The  art  of 

pantomime,  which  is  the  art  of  mo- 
tion pictures,  suffered  a  great  deal 

when  sound  was  first  introduced. 
Pantomime  and  action  were  sacrificed 
for  dialogue,  but  gradually  we  are 
getting  back  to  the  point  where  sound 
is  used  to  intensify  action  and  pan- 

tomime, instead  of  the  reverse. 
The  same  occurred  with  the  intro- 

duction of  color.  The  use  of  it  has 
been  badly  abused  by  the  producer. 

The  proper  application  of  color  har- 
mony has  hardly  ever  been  taken  into 

consideration,  except  in  a  very  few 
instances.  May_I  state,  for  instance, 

parts  of  "The  Rhapsody  in  Blue,"  in 
Paul  Whiteman's  "King  of  Jazz." 
Every  spectator  was  impressed  by  the 
beauty  of  these  scenes.  This  height 
of  beauty  could  never  have  been 
reached  by  black  and  white  photog- 

raphy, due  to  the  lack  of  color  vibra- 
tion to  each  individual. 

Unnatural  Color  Shots 

The  color  in  most  color  pictures 
has  been  unnatural  in  contrast, 

mainly  caused  by  improper  applica- 
tion of  color  in  the  settings.  For 

instance,  brilliant  shades  of  red  have 
been  used  extensively  in  sets  and  cos- 

tumes. People  seem  to  be  under  the 
impression  that  the  color  processes 
emphasize  the  brilliancy  of  the  colors 
in  the  setting.  However,  this  is  not 
true.  With  conditions  as  they  are  at 
present,  the  colors  are  being  actually 
subdued  in  the  laboratory  process,  to 
try  to  attain  natural  color  values. 
Why  not  use  the  more  subdued  and 

neutralized  colors  to  better  advan- 
tage? The  effect  will  be  more  pleas- 

ing to  the  eye  and  truer  to  nature 
and  the  public  will  receive  colored 
pictures  with  yet  more  enthusiasm. — 
The    International   Photographer. 

Proper  Test  Leads 
Test  leads  constitute  an  article 

that  most  experimenters  see  and, 
having  seen,  desire  to  own,  but  more 
often  than  not  fail  to  act  on  the 
desire.  Test  leads  should  be  long,  to 
enable  the  user  to  locate  the  instru- 

ment to  which  they  are  connected 
well  out  of  the  range  of  easily 
dropped  heavy  tools  that  all  too  often 
break  meter  crystals. 

Insulation   Necessary 

The  leads  should  be  very  well  insu- 
lated and  especially  so  near  the  prods, 

to  be  exceptionally  safe  to  use  when 
making  tests  on  high  tension  voltage 
devices,  and  voltage  divided  circuits. 
Why  experimenters  continue  to  use 
old  lengths  of  poorly  insulated  wire, 
mostly  odds  and  ends,  with  perhaps 
a  bare  spot  here  and  there,  is  diffi- 

cult to  understand. 
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JL  Will  I  get  regular  service 
by  thoroughly  trained  engineers  to 

maintain  high  quality  and  prevent 

costly  break-downs? 

•  •       • 

A  Has  the  company  enough 
installations  to  support  an 

efficient  nation-wide  service  organi- 

zation for  the  10  year  life  of  the 
contract? 

•  •       • 

O  Has  the  equipment  a 

proved  performance  rec- 
ord of  less  than  one  interruption 

per  thousand  shows  in  several  thou- 
sand theatres? 

4  Will  a  real  stock  of  spare 

parts  be  available  nearby 
and  a  service  engineer  on  call  for 

immediate  emergency  service  dur- 
ing all  theatre  hours? 

•  Has  equipment  been  de- 

signed to  reproduce  the  high 

quality  recording  of  the  best 

pictures? •  •       • 

O  Has  the  company  the 

resources  to  carry  on  a  large 

program  of  research  and  develop- 

ment to  assure  constant  improve- 

ment in  recording  and  reproducing 

and  provide  mechanical  and  elec- 

trical devices  for  future  develop- 
ments in  the  amusement  field? 

•  •       • 

♦  I  Will  mg  contract  pro- 

tect me  by  immediate  free  re- 

placements in  case  of  fire? 

IO  Has  the  compang  the 
Stabilitg  to  adequately  protect 

me  on  all  patents? 
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Has  the  compang  a  uni- 
form policg  and  contract  for 

every  exhibitor? 
•       •       • 

11  ill  I  have  acoustical 

engineering    assistance 
to  correct  structural  and  other 

acoustical  defects? 

m*w  Will  M  get  advertising 

accessories  to  cash  in  on  a 

manufacturer's  name  popularized 
by  national  advertising? 

•  •       • 

I  ■  I    Willi  be  able  to  arrange 

easg  terms  so  I  can  pay  out 

of  box-office  receipts  stimulated  by 

quality  performance? •  •       • 

J.O  Will ntg  equipment  be  an 
investment  paying  dividends 

over  a  period  of  10  years — or  will 
I  — like  2,000  other  exhibitors  — 

soon  have  to  replace  it  to  meet  the 

competition  of  better  quality? 

O  Will  the  patrons  of  mg 
theatre  be  satisfied  that 

the  qualitg  of  reproduction 

is  the  best  and  equal  to  that  in 
deluxe  theatres? 

O  Will  M  get    engineering 

supervision  of  my  installation 

equal    to    that    in   deluxe  theatres? 

Westen 
SOU  N  D 

lectric 
SYSTEM 

Northern  Electric  in  Canada 
Distributed  by 

Electrical  Research  Products  Inc. 
250  W.  57th  Street,  New  York 
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Proposed  New  Standard  Focal  Lengths 
By  Wilbur  R.  Rayton 

Scientific  Bureau,  Bausch  &  Lomb  Optical  Company 

* 

IN  the  early  days  of  motion  pic- 
tures, projection  objectives  were 

supplied  in  a  series  of  focal 
lengths  which  differed  from  each 
other  by  only  an  eighth  of  an  inch. 
The  burden  of  making  and  carrying 
in  stock  so  great  a  variety  of  focal 
lengths  became  oppressive  for  both 
the  manufacturer,  and  the  dealer  and, 
in  consequence,  the  Society  at  its  Chi- 

cago meeting  in  19171  adopted  as 
standard  a  series  of  focal  lengths  in 
which  the  interval  between  numbers 

was  a  quarter  of  an  inch.  This  prac- 
tice has  been  followed  up  to  the  pres- 
ent day.  The  only  further  attention 

given  by  the  Society  to  the  subject 
of  projection  lens  focal  lengths  con- 

sisted in  adopting  a  standard  per- 
missible tolerance  of  plus  or  minus 

1  per  cent.2 At  the  present  time  the  popular 
numbers  include  the  range  from  4.0 
inches  to  8.0  inches  in  focal  length. 
A  variation  of  0.25  inches  in  4.0 
inches  amounts  to  6.25  per  cent;  in 
an  8.0  focal  length  the  same  change 
is  only  half  as  great  per  cent  or 
3.125  per  cent.  This  range  of  focal 
lengths  is  required  not  so  much  be- 

cause of  any  corresponding  range  on 
screen  sizes  as  to  accommodate  a 
wide  variation  in  projection  distance. 
A  lens  of  4.0  inches  focal  length 

will  project  a  20-foot  picture  at  a 
distance  of  about  90  feet.  If  a  change 
is  desired  it  must  be  either  a  3.75 
or  a  4.25  inch  lens  if  we  take  the 
shortest  available  focus  on  either  side. 
The  corresponding  change  in  screen 
size  will  be  about  1.25  feet.  If  the 
projection  distance  is  180  feet  it  will 
require  an  8.0  inch  lens  to  give  the 
same  size  picture,  and  the  nearest 
focal  length  on  either  side  will  per- 

mit a  variation  of  picture  size  of 
about  0.6  feet.  The  question  arises 
as  to  why  a  minimum  variation  of 
picture  size  which  is  satisfactory 
when  dealing  with  a  4.0  inch  lens 
should  not  be  satisfactory  if  a  lens 
is  required  of  double  the  focal  length. 
In  fact,  why  should  the  series  of  focal 
lengths  be  based  on  an  arithmetical 
increment  at  all  except  for  con- 

venience in  remembering  what  lenses 
are  available?  It  would  seem  much 
more  sensible  to  make  the  series  of 
focal  lengths  a  geometrical  series  in 
which  each  focal  length  differed  from 
the  one  before  it  by  a  fixed  ratio. 

Under  any  circumstances  this  sug- 
gestion would  merit  consideration, 

but  at  the  present  time  a  new  com- 

*A  paper  read  at  the  Washington,  May,  1930, 
meeting  of   the    S.    M.    P.    E. 

1Report  by  Committee  on  Optics,  Trans. 
S.  M.  P.  E.,  No.  4   (1917). 

2Report  of  Committee  on  Standards.  May, 
1923,  Trans.  S.  M.  P.  E.,  No.  16  (1923).  p. 
314. 

plication  is  introduced  by  the  deplor- 
able state  of  affairs  introduced  by 

sound  motion  pictures. 

Sound  Adds  to  Problems 

It  is  difficult  to  imagine  just  how 
the  solidly  entrenched  ranks  of  direc- 

tors, cinematographers,  and  exhibi- 
tors ever  permitted  themselves  to  be 

manipulated  into  the  position  in 
which  they  now  are  as  a  result  of 
the  manner  in  which  the  sound-on- 
film  process  was  developed.  The  ap- 

propriation of  that  relatively  small 
area  on  the  film  for  the  sound  record 

HARRY  C.  GRIFFIN 

It  is  with  deep  regret  that 
the  General  Office  reports  the 
passing  of  one  of  the  most 
honored  and  popular  members 
of  the  International  Alliance, 
Brother  Harry  C.  Griffin,  Sec- 

retary of  Detroit,  Mich.,  Local 
No.  38.  Our  beloved  member 
passed  away  at  a  local  Detroit 
hospital  on  August  19th,  fol- 

lowing an  operation. 

Since  his  initiation  into  the 

Detroit  organization  in  No- 
vember, 1907,  Brother  Griffin 

has  played  a  most  active  part 
is  the  progress  of  his  own  local 
union,  as  well  as  a  whole- 

hearted activity  in  the  affairs 
of  the  Alliance.  His  loss  to 

the  Eighth  District  will  be  se- 
verely felt  and  his  construc- 

tive influence  sorely  missed. 
At  the  recent  Los  Angeles  Con- 

vention he  was  re-elected  to 
the  office  of  Delegate  to  Amer- 

ican Federation  of  Labor  Con- 
ventions. It  is  also  recalled 

that  Brother  Griffin  acted  in 
the  capacity  of  Chairman  of 
the  Joint  Detroit  Committee 
at  the  1926  Convention,  during 
which  time,  in  his  customary 
unselfish  manner,  he  spared 
himself  no  inconvenience  and 
made  every  sacrifice  that  the 
Delegates  might  receive  every 
consideration  to  make  their  so- 

journ in  Detroit  a  most  pleas- 
ant one. 

We  feel  that  each  and  every 
member  of  the  Alliance,  with 
whom  Brother  Griffin  has 
come  in  contact,  joins  with  the 
official  family  in  extending  our 
sincere  condolence  and  pro- 

found sympathy  to  the  be- 
reaved relatives  of  the  de- 

ceased.— I.  A.  General  Bulletin, 
No.  254. 

has  played  havoc  with  photography 
and  projection. 

From  the  projectionist's  standpoint, 
the  attempt  to  project  from  the  com- 

plete sound-on-film  picture  requires 
a  movable  mask  at  the  screen  to  hide 
the  empty  space  otherwise  plainly 
visible  and  makes  the  projected  pic- 

ture so  nearly  square  as  to  be  de- 
cidedly displeasing.  If,  on  the  other 

hand,  a  mask  is  employed  in  the 
aperture  in  the  projector  to  restore 
the  original  ratio  of  height  to  width 
either  a  smaller  picture  results  or  a 
projection,  lens  of  shorter  focal  length 
must  be  used.  If  the  latter  expedi- 

ent is  adopted  we  can  restore  the 
picture  size,  to  be  sure,  but  the  cen- 

ter of  it  no  longer  coincides  with  the 
center  of  the  screen  and  the  lens 
must  be  shifted  in  a  direction  per- 

pendicular to  its  axis  to  restore  the 
center  of  the  picture  to  its  desired 
place  on  the  screen.  This  violates 
all  good  optical  practice  and  is  re- 

sponsible for  some  pretty  bad  pro- 

jection. Ignoring  the  troubles  of  the  studio, 
it  is  easy  to  see  that  the  sound-on- 
film  process  has  not  filled  the  life  of 
the  projectionist  with  joy  and  it  is  to 
some  degree  surprising  he  has  not 
made  a  more  effective  protest. 

Film  and  Disc  Projection 

To  add  to  his  troubles,  the  careful 
projectionist  who  tries  to  find  com- 

binations of  focal  lengths  which  will 
give  pictures  of  the  same  size  from 
Vitaphone  and  Movietone  or  Photo- 
phone  film  finds  that  in  only  a  few 
cases  is  it  possible.  His  film  aper- 

tures differ  in  a  definite  ratio,  but 
available  focal  lengths  differ  in  an 
arithmetical  progression.  The  dif- 

ference in  film  apertures  is  11  per 
cent.,  and  if  projection  lenses  could 
always  be  found  which  differ  in  focal 
length  by  just  this  amount  he  could 
always  project  pictures  of  at  least  the 
same  size. 

A  series  of  focal  lengths  in  which 
the  interval  was  as  great  as  11  per 
cent,  would  be  totally  unsatisfactory 
because  of  too  great  change  in  pic- 

ture size  in  passing  from  one  lens  to 

Table  I 
Proposed  Series  of  Focal  Lengths, 

Interval  5.5  Per Cent. 

3.00  in. 4.46  in. 6.62  in. 

3.17  in. 4.72  in. 7.01  in. 

3.36  in. 4.99  in. 7.42  in. 

3.55  in. 
5.28  in. 7.85  in. 

3.76  in. 
5.59  in. 8.31  in. 

3.98  in. 
5.92  in. 

4.21  in. 6.26  in. 
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the  next.  Architects  and  exhibitors 
would  undoubtedly  raise  violent  pro- 

test. Two  other  possibilities  exist, 
however,  which  should  be  considered. 

The  first  is  to  make  the  series  of 
focal  lengths  differ  by  half  of  the 
11  per  cent,  or  5.5  per  cent.  This 
leads  to  the  series  shown  in  Table  I 
wherein  each  focal  length  is  5.5  per 
cent,  shorter  than  the  next  longer. 
The  constant  difference  of  5.5  per 
cent,  is  matched  in  the  present  series 
at  the  lens  of  4.5  in  focal  length  with 
a  0.25  in.  interval  between  it  and  the 
next  number.  It  would  correspond 
to  a  change  of  picture  size  of  about 
1.1  ft.  in  a  20  ft.  picture.  It  leads 
to  a  series  containing  nineteen  num- 

bers between  3.00  in.  and  8.31  in., 
inclusive,  and  seems  to  the  writer 
adequate. 

Table  II 

Proposed  Series  of  Focal  Lengths, 
Interval  4  Per  Cent. 

3.00  in. 4.25  in. 6.00  in. 
3.12  in. 4.41  in. 6.25  in. 
3.23  in. 4.58  in. 6.50  in. 
3.37  in. 4.75  in. 6.75  in. 
3.50  in. 4.95  in. 7.00  in. 
3.63  in. 5.15  in. 7.30  in. 
3.78  in. 5.34  in. 7.58  in. 
3.93  in. 5.56  in. 7.86  in. 
4.08  in. 5.79  in. 8.20  in. 

The  second  possibility  consists  in 
dividing  the  11  per  cent,  into  three 
parts,  making  the  constant  difference 
one  of  about  4  per  cent.  This  sug- 

gestion leads  to  the  focal  lengths  set 
forth  in  Table  II  containing  twenty- 
seven  focal  lengths  between  3.00 
inches  and  8.20  inches,  inclusive. 
The  minimum  change  in  picture  size 
computed  on  the  basis  of  a  20-foot 
picture  would  here  amount  to  about 
0.8  feet. 

The  difference  between  the  two  is 
that  the  manufacturer  would  have  to 

make,  and  the  dealer  to  stock,  nine- 
teen numbers  to  cover  the  range  in 

the  one  case  and  twenty-seven  in  the 
second  case.  Since  the  success  of  the 
manufacturer  and  dealer  both  is  to 
some  extent  at  least  essential  to  the 

success  of  the  motion  picture  indus- 
try, it  should  not  overlook  the  possi- 

bilities of  economy  offered  by  the  first 
suggestion.  For  comparison  it  is  to 
be  noted  that  at  the  present  time 
there  are  twenty-two  numbers  in  the 
series  from  3.00  to  8.25  inches.  The 
first  proposal  involves  only  three 
fewer  numbers. 

Discussion : 

Mr.  Dubray:  What  are  the  per- 
missible variations  in  focal  length? 

Mr.  Rayton:  The  Society  adopted 
at  one  time  a  variation  of  1  per  cent 
from  the  indicated  focus  as  the  maxi- 

mum permissible  tolerance  with  the 
provision  that  if  the  lens  is  too  long 
in  focus  it  be  marked  plus,  and  if  too 
short  it  be  marked  minus. 

Mr.  Taylor:  As  one  might  wish 
to  change  from  full   aperture  to  re- 

duced aperture,  why  is  it  not  feasible 
to  use  a  supplementary  lens  to  in- 

crease the  magnification  in  order  to 
cover  the  original  screen  area? 

Mr.  Rayton:  That  depends  on  the 
aperture  of  the  illuminating  system. 
If  we  are  dealing  with  an  illuminant 
making  use  of  only  a  small  part  of 
the  projection  lens  it  will  produce 
passable  results.  The  demand  is,  how- 

ever, for  more  and  more  light.  This 
will,  I  think,  lead  to  a  demand  for 
projection  lenses  of  greater  aperture. 
With  an  illuminant  that  fills  the  full 
aperture  of  such  lenses  the  use  of 
supplementary  lenses  will  cause  a 
noticeable  loss  in  definition. 

Survey  Shows  Big  Increase  in 
Sound  Pictures 

Recently  an  independent  survey 
of  the  wired  field  situation  was  un- 

dertaken in  the  United  States  and 
Canada,  which  evidenced  figures  con- 

siderably at  variance  with  those 
previously  published.  The  sound 
equipment  houses  totaled  10,234  in 
the  United  States,  while  Canada 
averaged  362.  Installations  to  be 
completed  this  year  are  approximated 
at  about  4,266.     It  is  expected  that 

suitable  for  sound  installation  and 
this  will  clean  up  the  field  of  theatres 
shows  a  grand  total  of  14,682. 

Wired  Circuit  Theatres 

The  producer  -  controlled  sound 
houses  are  distributed  over  the  differ- 

ent circuits  in  the  following  manner: 

Paramount-Publix       1,013 
Fox         601 
Warner  Brothers         402 
R.  K.  0        119 
Loew's             117 

Total        2,252 

Those  circuits  not  producer  con- 
trolled are  estimated  at  1,213,  the 

total  estimate  of  theatres  in  all  chains 
being  3,465.  The  independent  wired 
houses  reaching  a  sum  total  of  6,769 
leaves  them  in  a  superior  position  as 
compared  with  the  3,465  included  in 
the  chains. 

It  naturally  follows  that  the  pro- 
ducers are  just  as  dependent  on  the 

business  of  the  "independent"  theatre 
as  the  independent  producer  himself 
— and  this  condition  will  be  further 

emphasized  as  the  remaining  4,266  un- 
wired  houses  come  into  line  for 
sound. 

Volume  Control  Prime  Reproduction  Problem 

ONE  of  the  greatest  problems 
that  exists  today  in  the  strug- 

gle to  make  reproduction  as  nearly 
perfect  as  possible  is  the  tendency 
to  keep  the  volume  too  loud,  ac- 

cording to  H.  M.  Wilcox,  operating 
manager  of  Electrical  Research 
Products.  While  Mr.  Wilcox  de- 

clined to  make  any  estimate  of  the 
percentage  of  theatres  in  which 
sound  quality  is  being  impaired  as 
a  result,  he  stated  that  it  was  suffi- 

ciently large  to  constitute  a  definite 
obstacle  toward  the  goal  of  ade- 

quate reproduction  in  every  theatre 
in  the  country. 

"One  of  the  contributing  causes 
to  this  condition,"  Mr.  Wilcox  ex- 

plained, "is  the  fact  that  many 
theatre  managers  try  to  regulate 
their  sound  volume  by  starting  the 
fader  at  a  louder  intensity  than 
will  be  necessary.  From  that  they 
expect  to  lower  it  until  they  are 
satisfied  with  the  volume. 

Work    Up,    Not    Down 

"The  fallacy  of  this  procedure 
is  that  the  ear,  attuned  to  over- 
volume  at  the  start,  becomes  vol- 

ume-proof. Sensitivity  is  deadened, 
with  the  result  that  the  listener 
is  satisfied  with  the  volume  before 
it  has  actually  been  diminished  to 
a  level  that  should  be  used. 

"The  proper  way  to  regulate 
volume  is  to  start  the  fader  low 
and  work  it  up  to  the  proper 
volume. 

"Another  trait  that  is  retarding 
the    realization    of    entirely    satis- 

factory reproduction  is  the  ten- 
dency to  adjust  sound  volume  to 

meet  the  requirements  of  the 
worst  seats  in  the  house  instead 

of  the  best.  The  individual  judg- 
ing volume  quality  often  stands 

in  the  rear  of  the  balcony  or  some 
other  place  where  good  reproduc- 

tion is  notoriously  hard  to  obtain. 
The  volume  is  adjusted  where  it 
is  satisfactory  to  the  bearer,  there, 
instead  of  being  adjusted  so  that 
it  will  be  satisfactory  for  the  vast 
majority  of  the  seats. 
"The  desirability  for  conserva- 

tive volume  should  be  obvious. 
The  ground  or  surface  noises, 
that  are  part  of  every  talking 

picture  as  the  phonograph  needle's scraching  is  part  of  the  talking 
machine  is  emphasized  by  volume. 
This  is  especially  true  where  there 
are  any  silent  stretches  in  the  pic- 

ture. Lower  volume,  on  the  other 
hand,  tends  to  obliterate  these 
noises. 

General   Improvement 

"As  we  have  stated  before,  re- 
production quality  and  stability  of 

operation  are  showing  a  steady 
improvement.  In  December,  1928, 
the  service  department  of  Elec- 

trical Research  Products  cleared 

1,000  emergency  calls  among  thea- 
tres that  were  then  equipped. 

That  represented  a  call  per  month 
per  theatre.  In  July,  1930,  the 
department  cleared  480  emergency 
calls  from  4,500  theatres,  an  aver- 

age of  about  one  call  per  theatre 

per  year." 
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Slits — Basis  of  a  Patent  Tangle 
With  Some  Notes  on  the  Recent  Decision  Rendered  in  the  Ries  Patent 

Case  and  a  Resume  of  the  General  State  of  the  Art 

By  H.  R.  Van  Deventer 

THE  U.  S.  Patent  No.  1,607,480 
dated  November  16,  1926,  to 

E.  E.  Ries,  entitled  "Method  of 
Reproducing  Photographic  Sound  Rec- 

ords," was  filed  May  21,  1913,  and 
was  therefore  in  the  Patent  Office 
thirteen  years.  It  contains  five 
claims,  all  of  which  were  involved  in 
a  suit  in  Equity  No.  735  in  the  Dis- 

trict Court  of  the  U.  S.  for  the  Dis- 
trict of  Delaware: — -General  Talking 

Pictures  Corporation  and  DeForest 
Phonofilms,  Inc.,  plaintiffs,  again  the 
Stanley  Co.  of  America,  defendant. 
On  June  28,  1930,  Judge  Morris 

wrote  a  memorandum  decision  say- 
ing "That  Ries  patent,  in  suit,  num- 
ber 1,607,480,  for  Method  of  Repro- 

ducing Photographic  Sound  Records, 
granted  November  16,  1926,  is  valid 

and  infringed  by  the  defendant." 
This  was  one  of  the  last  decisions 
rendered  by  Judge  Morris  before 
leaving  the  Bench. 

Decision    An    Important    One 

The  usual  injunction  issued  in  due 
course,  the  defendant  filed  the  cus- 

tomary bond,  and  the  case  is  now  on 
appeal.  Meanwhile,  business  seems 
to  be  proceeding  as  usual,  although 
the  industry  is  awaiting  with  interest 
the  final  decision  in  the  case.  If  the 
patent  is  sustained,  it  may  have  a 
far-reaching  effect  on  the  future  of 
the  sound  picture  industry. 

Those  who  feel  that  the  patent  is 
invalid  on  account  of  the  prior  art 
believe  that  new  evidence  to  this  ef- 

fect will  be  presented  in  other  cases 
in  which  the  patent  will  be  involved 
or  this  evidence  may  possibly  appear 
in  connection  with  a  suit  involving 
the  corresponding  Canadian  patent. 

The   Ries   Claims 

On  the  other  hand,  those  who,  with 
the  plaintiffs,  believe  the  patent  to 
be  valid,  point  out  that  during  its 
stay  of  thirteen  years  in  the  Patent 
Office,  it  was  subjected  to  a  series 
of  proceedings  there  and  that  the 
claims  as  finally  allowed  were  al- 

lowed in  spite  of  these  proceedings, 
and  that  also  the  defendant  in  the 

case  mentioned  above  put  in  a  com- 
plete and  very  elaborate  history  of 

the  prior  art  and  that  in  spite  of  this 
presentation,  Judge  Morris  held  the 
patent  valid  and  infringed. 

This  patent  relates  to  the  use  of 
the  so-called  "slit."  The  claims  are 
all  method  claims  and  the  slit  is  vari- 

ously expressed  therein.  In  claim  1, 

it  is  termed  "a  small  aperture  in 
alignment    with     the     record    band." 

In  claim  2,  it  is  termed  "a  highly 
restricted  aperture."  In  claim  3,  it 
is  termed  "a  highly  restricted  aper- 

ture." In  claim  4,  "a  small  window 
aperture,"  and  in  claim  5,  "a  small 
window  aperture." To  obtain  a  correct  idea  of  what 
Ries  contributed  to  the  art,  it  is  in- 

teresting to  note  the  following,  which 
gives  a  fairly  representative  picture 
of  the  state  of  the  art  prior  to  the 
time  Ries  filed  in  1913.  Some  of  this 
data  was  introduced  as  evidence  in 
the  suit  against  the  Stanley  Co.  above 
mentioned. 

Re:  Fritts  and  Case 

Patent  No.  1,203,190  to  Fritts  is  of 
interest  as  it  was  filed  in  1880,  re- 

posed in  the  Patent  Office  for  thirty- 
six  years,  and  issued  October  31, 
1916.  The  patent  contains  91  claims 
and  discloses  various  means  of  re- 

cording and  reproducing  pulsations 
or  varfations  in  sounds  and  other 
phenomena.  The  remaining  Fritts 
patents  Nos.  1,203,191,  1,213,613— 
614,  615  and  616  are  all  of  interest 
as  showing  the  state  of  the  art  prior 
to   Ries. 

The  Patent  No.  1,605,531  to  Case 
filed  in  1925  and  patented  November 
2,  1926,  is  of  interest  as  containing 
8  claims  on  a  slot  unit  in  which  the 
dimensions  of  the  sheet  metal  in 
which  the  slot  is  made  is  definitely 
given.  See  also  patents  to  Case,  Nos. 
1,605,526,  Nov.  2,  1926;  1,605,527, 
Nov.  2,  1926;  1,605,528,  Nov.  2,  1926; 
1,605,529,  Nov.  2,  1926;  1,605,530, 
Nov.  2,  1926;  and  Reissue  16,910, 
dated  March  20,  1928;  1,647,504, 
dated  Nov.  1,  1927. 

The  Earlier  Art 

Turning  now  to  what  is  rather 
early  art,  the  patent  No.  631,558, 
Aug.  22,  1899,  is  interesting  as  show- 

ing a  phonograph,  as  it  is  termed  in 
which  the  sound  record  is  made  on  a 
sensitized  strip  by  means  of  light. 
Also  patent  364,472  of  June  7,  1887. 
The  British  patent  No.  13,924  of  1906 
is  also  of  interest.  The  article  in 
Electrical  Experimenter  of  June, 
1913,  by  Samuel  Wein  is  interesting 
as  referring  to  the  work  of  Dr.  Ernst 
Ruhmer  as  published  in  the  Scientific 
American  of  June  20,  1901;  and  in 
July,  1929,  the  Motion  Picture  Pro- 

jectionist contained  an  article  refer- 

ring to  Ruhmer's  early  work  and  giv- 
ing some  early  references  which  have 

a  bearing  on  the  slit  patent  situation. 
In  November,  1929,  the  Motion  Pic- 

ture   Projectionist    contained    an    ar- 

ticle dealing  with  the  work  of  Eugene 
A.  Lauste,  and  some  references  given 
in  this  article  are  of  importance. 

The  International  Photographer  of 
August,  1929,  contains  an  article  of 
interest  respecting  Lauste's  work; 
and  The  Bioscope  Service  Supplement 
for  October,  24,  1928,  contains  a  fur- 

ther description.  Lauste's  patent specification  No.  18,057  of  1906  is  of 
interest,  and  the  same  is  reproduced 
in  American  Cinematographer  for 

Sept.,  1928,  under  the  heading  "Who 
Invented  Talkies?" 

Ruhmer's  Noted  "Work 
Ruhmer  published  elaborate  ac- 

counts of  his  work  in  such  papers  as 
Elektrotechnischen  Zeitschrift  in  1905, 
and  actually  published  a  catalog  or 
price  list  of  his  sound  recording  and 
reproducing  apparatus  prior  to  1908. 
In  Natur  und  Kultur  published  at 
Munich  in  1903  Ruhmer  shows  and 
describes  his  sound  recording  appa- 

ratus, and  those  who  know  of  his 
work  at  this  time  are  emphatic  in 
stating  that  he  not  only  employed 
the  slit,  but  that  the  results  accom- 

plished by  him  could  not  be  secured 
without  it. 

Slit  Dimensions  Keypoint 

Of  course,  those  who  wish  to  see 
the  Ries  patent  upheld  declare  that 
all  of  this  early  work  merely  proves 
that  no  one  took  the  final  step  that 
measured  the  distance  between  com- 

parative failure  and  success  until 
Ries  appeared,  and  that  the  restricted 
slot  of  Ries  taken  in  connection  with 
the  other  elements  claimed  by  him 
resulted  in  success  where  others  had 
failed. 

On  the  other  hand,  those  who  do 
not  believe  the  Ries  patent  to  be 
valid,  believe  that  the  early  work  of 
Ruhmer,  Lauste,  and  others  disclosed 
everything  used  by  Ries  and  that  the 
dimensions  of  the  slit  are  merely  a 
matter  of  degree,  and  even  if  the  nar- 

row slit  obtained  results  not  secured 
with  wider  ones,  that  the  width  of 
the  slit  is  a  matter  of  degree  and  is 
not  patentable. 

It  is  thought  that  a  perusal  of  the 
patents  and  other  data  herein  given 
and  the  other  art  referred  to  in  the 
suit  should  give  those  interested  a 
fairly  good  idea  of  the  state  of  the 
art  to  which  the  Ries  patent  relates. 

I  am  indebted  to  Samuel  Wein  for 
the  use  of  his  extensive  collection  of 
literature  respecting  the  early  history 
of  this  art  in  connection  with  the 

preparation  of  these  notes. 
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Efficient     Sound     Reproduction 
      By  R.  H.  McCULLOUGH    

Supervisor  of  Projection,  Fox  West  Coast  Theatres 

COMPLAINTS  and  interrup- tions are  very  detrimental  to 
any  theatre.  There  is  a  rea- 

son for  every  interruption.  There  are 

many  outstanding-  questions  yet  to  be 
answered,  as  to  the  perfection  of 
sound  reproducing  equipment.  How- 

ever, the  secret  of  good  reproduc- 
tion with  the  present  equipment  is 

due  to  proper  maintenance  and  care- 
ful operation.  Inspect,  examine,  and 

test  sound  reproducing  equipment  be- 
fore each  operation.  Make  these  in- 

spections severe  and  be  positively 
sure  that  everything  is  all  right.  Re- 

gardless of  the  size,  every  theatre  re- 
quires good  projection  and  good 

sound  reproduction. 

There  are  many  methods  of  cor- 
recting troubles,  thus  eliminating  in- 

terruptions. The  more  every  projec- 
tionist knows  the  easier  it  will  be  to 

locate  trouble  when  it  arises.  There 

are  many  projectionists  who  are  per- 
sistently studying  and  striving  for 

perfection  of  operation  of  projection 
and  sound  reproducing  equipment, 
which  is  steadfast  allegiance  to  the 
exhibitor  and  the  motion  picture  in- 
dustry. 

205-D  Tubes 

A  request  has  been  received  to  ex- 
plain the  function  of  the  four  205-D 

vacuum  tubes  in  the  W.  E.  A.  C.  mo- 
tor control  cabinet.  Of  these,  one 

is  used  to  supply  rectified  current  for 
the  field  of  the  pilot  alternator.  Two 
of  these  tubes  act  as  rectifiers  sup- 

plying current  to  one  winding  of  a 
special    choke    coil. 

This  coil  has  a  second  winding 
placed  in  the  circuit,  which  controls 
the  motor  brushes.  When  the  current 
through  the  first  winding  is  large,  the 
choking  action  of  this  coil  is  not  very 
pronounced,  therefore,  a  relatively 
large  rotor  current  can  pass  and 
the  motor  can  speed  up.  As  the  cur- 

rent through  the  first  winding  is 
decreased,  the  choking  action  of  the 
coil  is  increased  and  hence  the  motor 

speed  begins  to  be  limited.  There- 
fore the  motor  speed  can  be  con- 

trolled by  regulating  the  output  of 
the  rectifier  tubes. 

Their  output  depends  on  the  bias 
supplied  to  the  grids,  and  this,  in 
turn,  is  controlled  by  the  fourth  vac- 

uum tube  which  is  operated  as  an 
amplifier  by  the  tuned  circuit.  At 
speeds  below  1,200  r.p.m.  the  grids 
-of  the  two  rectifier  tubes  have  very 
little  negative  bias  and  these  tubes, 
therefore,  pass  a  relatively  large  cur- 

rent through  the  first  winding  of 
the  choke  coil.  Therefore,  a  large 
rotor  current  circulates,  allowing  the 
motor  to  speed  up.  At  1,200  r.p.m.  the 
tuned    circuit   functions,   causing    the 

negative    bias    of   the    rectifier   tubes 
to  be  increased. 

This  decreases  their  output  and 
causes  the  choke  coil  to  cut  down  the 
rotor  current  so  that  no  further 
speed  increase  can  take  place.  If  the 
speed  tends  to  go  above  1,200  r.p.m. 
this  effect  becomes  still  more  pro- 
nounced. 

The  A.  C.  motor  control  box  func- 
tions in  this  manner  when  the  regu- 

lating switch  is  in  the  "Reg."  posi- 
tion. When  it  is  in  the  "Var."  posi- 

tion the  tuned  circuit  is  opened  and 
does  not  function;  the  vacuum  tubes 
continue  in  action,  however,  and  the 
fourth,  or  amplifier  tube,  instead  of 
being  operated  from  the  tuned  cir- 

cuit, is  controlled  by  means  of  a 
variable  resistance  connected  to  the 
control  knob,  which  therefore  regu- 

lates the  speed  as  desired  when  it  is 
turned. 

Speed  Control  Motor 
The  motor  used  with  the  A.  C. 

control  box  is  the  repulsion  type. 
Such  motors  have  two  windings :  the 
stator  winding,  which  is  fixed  and  re- 

ceives power  from  the  main  A.  C. 
supply  and  the  rotor  winding  which  is 
on  the  revolving  part  of  the  motor 
and  is  not  connected  with  the  power 
supply.  This  winding  is  connected  to 
a  commutator  which  has  two  brushes. 
If  these  brushes  be  connected  to  a  cir- 

cuit so  that  current  can  flow  from 
one  to  the  other,  then  the  speed  of 
the  motor  will  depend  on  the  amount 
of  this  current;  and  by  so  regulating 
the  latter  one  can  regulate  the  speed 
of  the  motor. 

Under  certain  conditions  the  com- 

S.M.P.E.  on  Wide  Film 

A  published  report  stated  that 
the  S.M.P.E.  committee  set  up 
some  months  ago  to  inquire  into 
standardization  of  wide  film  would 
do  nothing  further,  and  that  the 
Society  would  leave  this  problem 
to  be  settled  among  the  producers 
themselves.  Many  inquiries  were 
received  as  the  result  of  this  pub- 

lished statement,  and  an  appeal  was 
made  to  President  J.  I.  Crabtree 
for  a  statement  as  to  the  official 
stand  of  the  Society  on  this  matter. 
President  Crabtree's  answer  fol- 
lows: 

"In  reply  to  your  letter  of  recent 
date,  I  don't  know  where    got  its  information  which  is  very 
much  in  error.  Our  Society  is 
very  much  concerned  with  the  mat- 

ter of  wide  film  standards  and  the 
subject  will  receive  its  fair  share 
of  discussion  at  the  Fall  Meeting 
to  be  held  at  the  Pennsylvania 
Hotel  in  New  York,  October  20-23 

inclusive." 

mutator  of  a  repulsion  type  motor  will 
become  shorted,  which  will  cause  the 
motor  to  operate  at  full  speed.  The 
commutator  must  always  be  kept  free 
from  dirt.  Never  allow  the  commu- 

tator to  become  rough. 

■  Commutator  Cleaner 

During  my  visit  to  one  theatre,  I 
was  advised  that  one  projector  motor 
would  intermittently  speed-up  and 
then  slow  down  to  normal.  Upon  in- 

vestigation, I  found  that  the  projec- 
tionist had  used  emery  cloth  to  clean 

the  commutator,  which  shorted  the 
commutator  bars,  thus  causing  the 
motor  to  speed-up  beyond  control. 
Never  use  emery  cloth  to  clean  a  com- 
mutator. 

If  the  commutator  requires  polish- 
ing, use  No.  00  sandpaper.  However, 

in  many  cases,  all  the  commutator 
needs  is  a  good  cleaning.  It  is  ad- 

visable to  secure  a  piece  of  canvas 
and  dampen  with  carboni,  which  can 
be  used  to  clean  the  commutator, when  necessary. 

It  is  imperative  to  inspect  the 
brushes  of  each  motor  weekly.  See 
that  they  are  cleaned  so  as  to  allow 
free  action  in  the  holders.  Renew 
weak  brush  tension  springs.  Many 
troubles  which  are  charged  to  brushes 
of  motors  and  generators  can  be 
traced  to  the  improper  application 
and  adjustment  that  show  up  in 
sparking  at  the  commutator.  The 
projectionist  should  therefore  give  due 
consideration  to  brush  adjustment. 

Volume  and  Speed  Control 

I  have  found  many  projectionists 
who  raise  the  volume  to  the  normal 
operating  point,  before  the  sound  pro- 

jector is  up  to  a  speed  of  90  feet  per 
minute,  with  the  result  that  the  qual- 

ity of  reproduction  is  spoiled.  It  is 
very  important  to  see  that  the  sound 
projector  is  up  to  the  regular  operat- 

ing speed  before  raising  the  volume 
to  the  normal  auditorium  level. 

Under  no  circumstances  should  mo- 
tion pictures  with  synchronized  voice 

or  music  be  run  at  a  speed  less  or 
greater  than  90  feet  per  minute.  The 
recording  speed  for  35  mm.  film  is 
still  90  feet  per  minute,  and  therefore 
the  projection  speed  should  be  main- 

tained at  this  speed  at  all  times. 
If  the  projection  speed  is  varied,  the 
quality  of  reproduction  will  be  spoiled. 

General  Notes 

The  wide  picture  has  not  gone 
ahead  as  rapidly  as  predicted.  No 
improvements  have  been  noted  in 
stereoscopic  cinephotography,  but  it 
seems  as  though  television  continues 
to  develop.  However,  exhibitions 
prove   that  it  is  still   an  experiment 
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for  theatrical  presentation.  The  large 
picture  with  gigantic  proportions  is 
demanded  by  the  public.  The  quality 
of  color  pictures  must  be  improved. 
There  has  been  a  marked  improve- 

ment in  sound  reproduction  and  re- 
cording, however,  perfection  is  still 

pending. 
The  introduction  of  the  rear  pro- 

jector shutter  has  reduced  materially 
the  warping  of  film,  which  has  been 
caused  by  the  intense  heat  from  the 
projector  arc.  Warped  film  will  not 
travel  through  the  projector  mechan- 

ism in  a  flat  plane,  which  is  extremely 
necessary  for  perfect  projection. 
When  warped  film  is  run  through  the 
projector  mechanism,  it  causes  the 
film  to  buckle,  which  causes  an  in  and 
out  of  focus  effect  on  the  projection 
screen,  and  which  is  very  annoying 
to  the  audience.  During  the  days 
when  the  standard  Arc  lamp  was  in 

use,  before  Hi-Intensity  lamps  or  re- 
flector lamps  were  used,  very  little 

trouble  was  encountered  with  film 
buckling.  This  condition  is  now 
chronic. 

Since  the  advent  of  sound,  it  is 
more  important  that  motion  picture 
film  receive  the  best, of  care.  Oper- 

ating the  standard  projector  arc  nor- 
mally at  80  amperes,  there  is  450  de- 
grees of  heat  at  the  aperture.  With 

the  120-ampere,  Hi-Intensity  Arc 
there  is  700  degrees  of  heat.  With  the 
reflector  lamp,  which  is  also  termed 
the  Mirror  Arc  or  Low  Intensity  Arc, 
operating  at  20  amperes,  there  is  850 
degrees  of  heat. 

The  Super-Hi-Intensity  Arc,  oper- 
ating at  160  amperes  produces  980 

degrees  of  heat  at  the  aperture.  The 
Hi-Intensity  Reflector  Arc,  also 
termed  the  Hi-Low  Arc,  operating 
normally  at  72  amperes  produces  1175 
degrees  of  heat  at  the  aperture. 
These  different  degrees  will  give  an 
idea  how  the  heat  at  the  projector 
aperture  has  increased  during  the 
past  seven  years. 

50%  Heat  Reduction 
The  rear  shutter,  which  can  now  be 

installed  on  the  Simplex  or  Motio- 
graph  projector  mechanisms,  reduces 
the  heat  at  the  aperture  approxi- 

mately 50  per  cent,  and  the  film  is 
not  warm  after  passing  the  aperture. 

Some  theatres  have  installed  a  blower 
system,  which  blows  cool  air  towards 
the  projector  aperture,  which  reduces 
the  heat  about  10  per  cent.  With  the 
use  of  the  perforated  projection 
screen  a  certain  amount  of  illumina- 

tion is  sacrificed.  It  is  necessary  to 
make  up  for  this  loss,  by  increasing 
the  amperage,  which  also  increases 
the  heat  at  the  aperture. 
Manv  theatres  are  now  increasing 

the  size  of  the  projection  screen, 
which  also  requires  greater  amperage 
to  obtain  sufficient  illumination.  Many 
of  the  first-run  theatres  have  installed 
the  Super-Simplex  and  the  new  Motio- 
graph  mechanisms  which  are  equipped 
with  rear  shutters.  Other  theatres, 
which  have  the  regular  Simplex  mech- 

anisms, have  had  the  rear  shutters 
installed  for  the  purpose  of  reducing 
the  heat  at  the  aperture. 

THE  Photo-Electric  cell  amplifier requires  greater  attention  than 
any  other  part  of  the  sound  repro- 

ducing equipment.  This  is  a  very 
feeble  circuit  and  it  is  important  that 
all  connections  be  absolutely  tight; 
otherwise,  a  noisy  output  will  result. 
The  Western  Electric  system  employs 

two  sets  of  "F"  batteries,  which  sup- 
ply current  for  the  p.  e.  c.  amplifier 

filaments  and  also  the  exciting  lamp 
filaments.  One  set  of  batteries  usu- 

ally takes  care  of  two  p.  e.  c.  ampli- 
fiers, and  also  two  exciting  lamps. 

We  requested,  some  time  ago,  that 
the  photo-electric  cell  amplifier 
switch  remain  closed  at  all  times,  so 
as  to  eliminate  the  click,  which  was 
very  perceptible,  when  closing  the 
switch,  during  the  time  the  other  pro- 

jector was  in  operation.  The  sudden 
load  placed  on  these  batteries  caused 
this  click,  when  the  switch  was  closed. 
This  trouble  has  been  eliminated  by 
separating  this  supply,  so  that  each 
projector  employing  a  p.  e.  c.  ampli- 

fier would  have  its  own  power  supply 
from  an  individual  battery  source. 

Some  time  ago,  I  mentioned  that 
the  rheostat  controlling  the  filament 
circuit  of  the  p.  e.  c.  amplifier  should 
never  be  varied  during  the  time  the 
amplifier  was  in  operation,  as  this 
would  cause  a  crackling  noise.  There 
is  very  little  that  can  be  done  to  over- 

come this  condition,  with  the  excep- 
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Schematic  of  "Western  Electric 
41-A  amplifier 

tion  of  being  careful,  as  the  amplifica- 
tion is  very  great  at  this  point,  and 

any  slight  variation  in  current  by  the 
use  of  variable  resistance  will  cause 
a  crackling  noise. 

Every  projectionist  should  be  quite 
familiar  with  the  fact  that  the  239-A 
vacuum  tube  filaments  are  connected 

in  series  in  the  W.  E.  photo-electric 
cell  amplifier  and  also  the  W.  E.  41-A 
amplifier.  Recently  during  my  visit 
to  a  theatre,  the  sound  cut  off.  I 
visited  the  projection  room  and  found 
the  projectionists  hunting  every  place, 
but  the  right  place  for  the  trouble. 
The  milliammeter  on  the  41-A  ampli- 

fier was  at  zero  and  one  projectionist 
was  testing  fuses  in  the  charging 
panel.  The  other  projectionist 
blamed  the  trouble  on  a  loose  connec- 

tion somewhere;  in  other  words,  the 
projection  room  was  a  madhouse. 

I  immediately  secured  a  good  239-A 
vacuum  tube  and  replaced  the  dead 
tube,  and  the  performance  continued. 
On  almost  every  occasion,  when  the 
milliammeter  on  the  W.  E.  photo-elec- 

tric cell  amplifier,  or  the  41-A  ampli- 
fier, falls  to  zero,  the  trouble  can  be 

traced  to  a  burned-out  vacuum  tube. 
I  have  found  it  to  be  a  practice,  if 
the  projectionist  does  suspect  that 
one  of  the  239-A  vacuum  tubes  is 
burned  out,  that  all  tubes  are  replaced 
in  that  particular  amplifier,  instead 
of  finding  the  dead  tube.  Locating  a 
dead  tube  in  these  circuits  is  not  a 
difficult  job. 

Grid    Leaks    and    Condensers 

Defective  grid  leaks  and  condensers 
are  likely  to  cause  trouble.  Distortion, 
crackling  and  popping  noises  can 
be  caused  by  defective  grid  leaks 
and  condensers.  As  the  grid  element 
of  239-A  vacuum  tubes  in  the  p. 
e.  c.  amplifier  circuit  is  extremely 
sensitive  and  controls  the  entire  ac- 

tion of  the  tube  by  letting  more  or 
less  plate  current  pass  in  synchronism 
with  the  fluctuations  of  the  voltage 
applied  to  it,  the  grid  circuits  must 
be  in  good  condition  if  satisfactory 
reproduction  is  to  be  expected. 

Trouble  Shooting  Hints 

No  doubt  every  projectionist  has 
had  the  disconcerting  experience  of 
having  spent  considerable  time  in 
making  repairs  and  adjustments  on 
sound  reproducing  equipment.  I  am 
relating  a  few  practical  experiences, 
which  have  happened  in  the  field,  and 
which  should  be  carefully  noted. 

The  Fox  Palace  Theatre,  Wichita, 
Kansas,  reports  the  following: 

"With  the  exception  of  replacing 
tubes,  performances  have  been  delayed 
only  for  a  few  minutes.  All  repairs 
have  been  taken  care  of  before  or 
after  show  time.  Have  experienced 
a  great  deal  of  trouble  in  picking  up 
machine  noises  in  the  movietone  am- 

plifier, which  is  caused  a  great  many 
times  by  microphonic  tubes  in  the 
amplifier.  Had  some  trouble  with  a 
low  current  reading  on  the  43-A 
panel,  which  was  caused  by  a  bad 
switch  located  in  the  front  of  the  43-A 
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Schematic  of  the 
Western  Electric 
42-A  amplifier.  This 
amplifier  is  A.  C. 
operated.  Great 
care  must  be  exer- 

cised to  prevent 
the  secondary  of 
the  T-4  transformer 
from  burning  out. 
Shorted  vacuum 
tubes  have  been 
responsible  for 

this    occurrence 

panel.  This  switch  was  replaced, 
which  eliminated  this  trouble." 

Most  of  our  troubles  are  with  vac- 
uum tubes.  To  get  the  most  life  from 

vacuum  tubes  connected  in  push-pull 
it  is  most  important  that  they  be  as 
evenly  balanced  as  possible.  These 
tubes  work  in  pairs,  and  a  tube  with 
low  emission  on  one  will  throw  the 
load  on  the  other  which,  in  due  time, 
burns  out  and  at  the  same  time  gives 
poor  tone  quality. 

It  is  always  good  policy  to  give  the 
sound  reproducing  system  a  daily  in- 

spection and  test.  This  inspection 
consists  of  cleaning  panels,  checking 
tubes,  exciting  lamps,  p.  e.  cells  and 
batteries,  and  checking  the  entire  re- 

producing system. 

Voltage   Fluctuation 
The  Fox  U.  C.  Theatre,  Berkeley, 

California,  reports  the  following: 
"Our  main  trouble  seems  to  be  with 
power  amplifier  tubes  burning  out, 
which  is  due  to  a  high  A.  C.  voltage 
supply  averaging  from  110  to  121 
volts.  The  projectionists  have  in- 

stalled a  small  bank  of  resistance  in 
the  A.  C.  line,  which  keeps  the  voltage 
at  110  volts  maximum." 

The  Fox  Imperial  Theatre,  Alli- 
ance, Nebraska,  reports  the  follow- 

ing: "A  recent  trouble  with  the  motor 
control  cabinet  was  caused  by  a 
burned  out  resistor,  which  caused  the 

projection  speed  to  increase.  This 
caused  no  serious  trouble  or  interrup- 

tion, as  the  motor  control  cabinet  was 
set  on  variable  speed  until  the  new 
resistor    was    installed."    We    believe 
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that  one  of  the  causes  for  the  resistor 
burning  out  was  due  to  the  fact  that 
the  manufacturer  places  a  metal  tag 
around  the  resistor  with  the  resist- 

ance value  stamped  on  it.  This  tag 
causes  the  heat  to  concentrate  be- 

neath it  and  thus  retains  the  heat 

in  one  spot,  which  causes  deteriora- 
tion of  the  resistance  wire.  We  be- 
lieve this  trouble  may  be  eliminated 

by  removing  the  metal  band  from 
around  the  resistors. 

Defective    Grid   Leaks 

The  Fox  Riverside  Theatre,  River- 
side, California,  reports  the  follow- 

ing: "The  Movietone  amplifier  on  the 
white  projector  became  very  noisy. 
We  checked  all  tubes,  photo-electric 
cell,  dry  'B'  batteries,  etc.,  but  could 
not  locate  the  trouble.  The  service 

engineer  was  called  and,  upon  his  ar- 
rival, stated  that  the  photo-electric 

cell  was  the  cause  of  the  trouble.  He 

also  condemned  the  spare  photo-elec- 
tric cells.  New  photo-electric  cells 

were  obtained,  with  the  result  that 
we  still  encountered  the  same  trouble. 

Finally  the  service  engineer  re- 
placed the  amplifier  and  still  we  had 

the  same  noise.  The  dry  'B'  batteries 
were  also  replaced  and  still  we  en- 

countered the  same  trouble.  Finally 
the  grid  leaks  were  tested  and  one 
was  found  to  be  defective,  which 

caused  all  the  trouble." The  Fox  T.  &  D.  Theatre,  Oakland, 
California,  reports  the  following: 
"Considerable  fluctuation  was  noted 
on  the  plate  current  meters  on  the 
main  amplifiers  whenever  rewind   or 

projector  motors  were  started.  This 
was  remedied  by  placing  the  rewind 
and  projector  motors  on  a  separate 
feed  from  the  main  switchboard, 
leaving  the  amplifiers  and  charging 
panel  on  a  feed  by  themselves.  Chief 
trouble  with  the  Movietone  amplifiers 
is  an  occasional  microphonic  tube. 
Several  power  amplifier  tubes  were 
lost  due  to  high  A.  C.  line  voltage. 
A  resistance  was  placed  in  the  line, 
bringing  the  voltage  down  to  110 
volts — thereby  effecting  considerable 
saving  in  vacuum  tubes.  Rectifier 
tubes  do  not  give  as  many  burning 
hours  as  amplifier  tubes. 

A.  C.  Hum 

"We  experienced  difficulty  with  A. 
C.  hum  from  the  battery  charger  par- 

ticularly at  a  high  fader  level  making 
it  practically  impossible  to  use  the 
charger  during  the  performance.  This 
was  eliminated  by  re-arranging  the 
lead  covered  12-volt  Movietone  ampli- 

fier filament  leads  as  far  away  as  pos- 
sible from  other  wires  surrounding 

the  charging  panel.  Popping,  due  to 
throwing  the  Movietone  switch  in  and 
out,  was  reduced  considerably  by 
turning  the  exciter  lamp  rheostat 

down  before  pulling  the  switch." 

Keep   Contacts   Clean 

The  Fox  California  Theatre,  Pomo- 
na, California,  reports  the  following: 

"We  had  considerable  trouble  with 
the  film  disc  transfer  switching  panel 
cutting  off,  during  the  presentation 
of  Movietone  subjects,  due  to  the 
cover  of  the  switching  panel  short- 

ing against  the  switching  keys."  It  is 
advisable  to  keep  the  contacts  of 
switches  in  the  film  disc  transfer 

switching  panel  clean  at  all  times  — 
otherwise,  loss  in  volume  will  result. 

Condenser  Testing 

The  C-l  coupling  condenser  .006 
M.  F.  in  the  W.  E.  p.  e.  c.  amplifier 
has  given  very  little  trouble — however 
it  may  become  shorted,  and  if  so,  it 
may  be  tested  in  the  following  man- 

ner:— 

During  the  testing  of  a  condenser, 
always  remove  or  disconnect  appa- 

ratus in  circuit,  so  that  there  will  be 
no  shunt  path  around  the  condenser. 
In  testing  the  .006  condenser,  remove 
the  first  vacuum  tube  in  the  p.  e.  c. 
amplifier,  VI,  and  then  remove  the 
two  leaks,  %  meg  ohm  and  the  10 
meg  ohm.  This  provides  a  clear  path 
for  testing.  The  condenser  should 
first  be  completely  discharged  by  hold- 

ing a  wire  or  piece  of  metal  across 
its  two  terminals.  This  will  prevent 
an  erratic  test  caused  by  a  residual charge. 

The  two  tips  of  a  headphone  tester, 
with  a  C-battery  connected  in  series, 
are  then  touched  to  the  condenser  ter- 

minals. There  will  be  a  click  result- 
ing from  the  sudden  formation  of  a 

charge  on  the  condenser  plates  and 
the  accompanying  rush  of  current 
through  the  headphones.  One  of  the 
testing  tips  is  tapped  on  the  same 
condenser     terminal     several     times. 
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Sharp  clicks  should  not  be  heard  after 
the  first.  A  double  click  indicates  a 
short  circuit. 

Be  very  careful  not  to  hold  a  hot 
soldering  iron  on  this  condenser,  as 
this  may  ruin  the  insulation.  If  this 
condenser  does  indicate  a  short,  re- 

place it  with  another.  If  you  do  not 
have  one  on  hand,  go  to  the  nearest 
radio  store  and  purchase  one. 

Careful  Film  Handling 

Every  manager  and  projectionist 

should  take  active  interest  in  elimi- 
nating the  warping  of  motion  picture 

film.  However,  this  cannot  be  done 

without  additional  equipment  and 

some  expense.  National  cooperation 

in  this  matter  is  the  only  possible 

way  of  eliminating  this  difficulty, 

which  is  a  general  nuisance  to  those 

trained  for  good  projection. 
Your  attention  is  again  called  to 

the  careful  handling  of  film.  It  should 

be  thoroughly  understood  by  this 

time  that  film  must  be  handled  with 

the  greatest  of  care.  I  still  find  many 

projectionists  who  are  very  negli- 
gent in  keeping  their  projector  and 

sound  mechanisms  clean  and  free  from 

oil  and  dirt.  I  have  pointed  out  be- 
fore the  importance  of  cleanliness. 

Dirt  and  oil  on  the  film  sound  track 

will  register  in  the  reproduction.  It  is 

extremely  important  that  motion  pic- 

ture film  be  kept  perfectly  clean  at 
all  times.  Inspect  the  projector  mech- 

anism; do  not  allow  the  sprockets  to 
become  undercut.  In  many  cases 
sprockets  may  be  reversed  and  addi- 

tional wear  thus  obtained.  Do  not 

allow  the  tension  springs,  which  sup- 
port the  tension  shoes,  against  the 

aperture  to  be  set  up  too  tight.  A 
strain  on  the  sprocket  holes  of  the 
film  will  result. 

Film  varies  in  thickness  and  the 

tension  should  be  checked  quite  fre- 
quently. Idler  rollers  may  not  be 

revolving,  and  perhaps  one  of  these 
rollers  is  responsible  for  scratching 
film ;  maybe  they  are  not  lined  up  and 
set  properly  in  relation  to  the  sprock- 

ets. The  fire  trap  valve  rollers  in 
the  top  and  lower  magazines  should 
also  be  checked  quite  frequently. 
Aperture  plates  and  film  tracks 

must  be  in  good  condition.  The  re- 
sponsibility rests  with  the  projection- 

ist for  the  condition  in  which  picture 
film  is  returned  to  the  exchange. 

Great  care  should  be  exercised  in 

oiling  the  projector  and  sound  repro- 
ducing mechanism.  If  too  much  oil 

is  applied  to  the  bearings,  it  is  pos- 
sible that  this  over-flow  will  find  its 

way  into  the  optical  system  that  fo- 
cuses the  slit  on  the  film  sound  track. 

This  will  result  in  loss  of  volume. 
(Continued  on  page  46) 

How  to  Properly  Care  for  Lenses 

By  Sidney  Wein* 

EXTREME  care  should  b
e  exer- 

cised in  cleaning  projection 

lenses,  for  the  reason  that  there  are 

any  number  of  things  that  may  be 

done  incorrectly  which  result  in  rend- 
ering the  lens  unfit  for  further  use. 

One  who  is  inexperienced  in  cleaning 

lenses  might  be  expected  to  proceed 

as  follows:  With  a  handkerchief 

(soft-laundered  or  otherwise),  he 

proceeds  to  rub  the  front  of  the  lens 

while  it  is  in  the  projector  head — and 
it  never  occurs  to  him  that  the  lens, 

to  be  properly  cleaned,  should  be 
taken  out  completely.  The  procedure 
on  the  second  lens  is  similar. 

All  sorts  of  cleaning  agencies  are 
used — rags,  tissue  paper,  dirty  cloths 
full  of  grit — in  fact,  anything  which 
is  handy  at  the  moment. 

Before  any  lens  is  cleaned,  or 
rubbed  with  any  substance,  it  should 
be  thoroughly  dusted  with  a  fine 
camel-hair  brush  to  remove  the  hard 
dust  gathered  from  the  lamphouse 
and  the  concrete  floor.  This  dust_  is 
full  of  grit  and,  when  rubbed  in  with 
a  cloth,  is  an  abrasive.  A  camel-hair 
brush  costs  one  dollar,  but  it  is  worth 
many  times  that  amount  for  this  pur- 
pose. When  a  lens  is  rubbed  with  cloth 
or  other  similar  material  its  surface 
is  practically  ruined,  as  the  cloth  acts 
much  the  same  as  emery  cloth  in 
rubbing  into  the  lens  the  hard  dust 
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and  dirt  which  has  collected  on  the 

surface.  Deep  ruts  in  the  lens  sur- 
face result.  Before  rubbing  any  lens 

always  use  a  fine  hair  brush  to  dis- 
pose of  the  surface  dirt. 

Use  of  Liquids 

We  know  that  one  part  of  the  lens 
combination  consists  of  two  lenses 
cemented  together.  If  a  liquid  is  used 
for  cleaning  purposes,  do  not  soak 
this  lens  to  clean  it.  Your  liquid 
cleaner  may  dissolve  the  cement  on 
the  combination  lens,  or  if  there  is  a 
slight  opening  in  the  cement,  the 
liquid  (by  this  time  mixed  with  the 
oil  and  dust  on  the  lens),  will  seep  in 
and,  after  it  dries,  leave  a  film  of  oil 
inside  the  combination  that  no  amount 
of  rubbing  will  take  out. 
Whenever  a  liquid  is  used,  dampen 

a  very  soft  cloth  and  wipe,  don't  rub, 
the  lens,  immediately  after  which  the 
surface  should  be  wiped  with  a  piece 
of  fine  chamois.  Lenses  should  be 
polished,  and  there  is  a  special  paper 
available  for  this  purpose. 

In  reassembling  the  lens  remember 
that  all  bellies  (convexes) ,  go  to  the 
screen  side;  all  hollows  (concaves), 
and  all  the  flat  sides  (pianos),  go  to 
the  lamphouse  side. 

Position  Lens  Tightly 

Inside  of  the  lens  barrel  there  are 
threaded  rings  to  hold  the  lenses  in 
place.        These       rings      should       be 

screwed  up  so  tightly  that  there  is 
absolutely  no  play.  One  idea  that 
has  had  wide  circulation  and  consid- 

erable credence  attached  to  it  is  that 
lenses,  like  condensers,  must  have 
ample  play  or  they  will  crack  when 
subjected  to  heat.  This  idea  has  no 
foundation  in  fact.  The  moving  film 
acts  as  a  heat  absorbent,  and  the 
glass  in  the  lens  will  not  readily 
crack  as  a  result  of  the  heat  that 
does  filter  through. 

What  is  more  important  is  that 
these  loose  lenses  have  a  tendency 
to  throw  the  picture  in  and  out  of 
focus  and  ruin  definition.  The  more 
the  projector  vibrates  the  more  the 
lenses  dance  in  their  jackets  and  the 
more  they  are  thrown  out  of  line  with 
each  other.  Such  a  condition  violates 
every  law  of  optics  and  the  resultant 
screen  picture  is  anything  but  com- 

plimentary to  the  projectionist. 
Serves  As  Oil  Trap 

It  will  be  noticed  that  the  back  part 
of  the  lens  jacket,  while  holding  no 
lens,  has  a  very  fine  thread  cut 
through  its  whole  length  on  the  in- 

side. The  purpose  of  this  end  of  the 
jacket  is  to  prevent  oil  from  splash- 

ing on  the  lens;  and  the  thread  on 
the  inside  serves  the  very  useful  pur- 

pose of  an  oil  trap,  each  thread  serv- 
ing as  a  little  alley  in  which  to  im- 

prison any  oil  that  may  seep  into  the 
jacket  and  prevent  it  from  rolling 
down  to  the  lens.  Wipe  out  this  sec- 

tion each  day  with  cheesecloth. 
Gummed  Labels 

A  gummed  label  pasted  on  the  film 
facing  you  with  the  number  of  that 
reel  marked  in  large  type  on  it  and 
the  name  of  the  picture  in  smaller 
type  (where  double  features  are 
used),  will  help  to  avoid  the  possibil- 

ity of  picking  the  wrong  reel  from 
the  bin  when  in  a  hurry.  Some  ab- 

sent-minded projectionists  even  to- 
day hang  a  large  "ess"  hook  on  the 

handle  of  the  bin  containing  the  next reel  to  be  used. 

Record  Marking 

Mark  the  number  of  every  record 
in  bold  figures  with  a  china  marking 
pencil  on  each  disc.  When  two  sound- 
on-disc  features  are  used  the  same 
day,  put  the  name  of  the  feature  on 
the  disc  together  with  the  number. 
This  will  avoid  confusion. 

Torn  Sprocket  Holes 

When  sprocket  holes  are  torn  on 
one  or  both  sides  of  a  film  the  usual 
procedure  is  to  cut  out  all  the  frames 
on  which  the  torn  sprocket  holes  are 
bordering.  Where  sound-on-disc  is 
used  this  means  putting  in  the  annoy- 

ing blank  film  to  compensate  for  the 
film  taken  out.  A  better  method  is 
to  cut  from  a  transparent  leader  film 
a  strip  about  %-inch  wide  to  include 
the  whole  sprocket  holes.  Patch  this 
alongside  the  torn  sprocket  holes  so 
that  hole  covers  hole  properly.  This 
will  give  a  first-class  job  with  no  an- 

noying blanks. 



October,    1930 Motion  Picture  Projectionist 

Response  Curves  for  Sound  Apparatus 
By  C.  H.  W.  NASON 

IN  the  design  of  units  for  sound 
systems  it  is  essential  that  per- 

fection of  each  independnt  ele- 
ment be  striven  for.  It  was  the  prac- 

tice in  the  radio  engineering  field  up 
until  a  year  ago  to  meet  the  deficien- 

cies in  certain  classes  of  equipment 
with  compensating  measures  at  other 
points  in  the  chain.  The  lack  of  low 
frequency  response  in  amplifier  cir- 

cuits was  compensated  for  by  design- 
ing dynamic  reproducers  which  had 

marked  resonance  in  the  lower  regis- 
ter. So  also  was  it  the  accepted  prac- 

tice to  peak  the  response  characteris- 
tic of  the  amplifying  transformers  in 

the  higher  range  so  as  to  compensate 
for  losses  encountered  in  the  prelim- 

inary circuits  of  the  receiver.  Ad- 
vances in  design  during  recent  years 

gave  transformers  and  tuning  circuits 
which  did  not  have  the  deficiencies 
noted  above,  and  it  was  found  desir- 

able to  seek  for  perfection  in  each 
unit  rather  than  to  attempt  the  so- 
called  "matched  unit"  procedure  which 
had  been  the  rule. 

Certain  manufacturers  discovered 
that  the  public  had  become  educated 
to  the  booming,  ill-proportioned  bass 
of  the  earlier  speakers,  and  this  prac- 

tice was  continued  until  it  became 

evident  that  the  more  musically  in- 
clined laymen  recognized  the  fallacy 

of  the  procedure  and  would  have  none 
of  it.  Today  radio  equipment  is  de- 

signed with  the  logical  idea  of  render- 
ing as  faithful  as  possible  a  repro- 

duction of  the  original  as  is  techni- 
cally possible. 

Some  months  ago  James  J.  Finn 
wrote  a  short  paragraph  concerning 

the  "Perfect  Speaker"  which  at- 
tempted to  show  in  a  few  words  just 

what  should  be  expected  of  a  repro- 
ducer. In  this  note  the  statement 

was  made  that  the  frequency  band 
between  15  and  15,000  cycles  was  nec- 

essary to  the  accurate  delineation  of 
speech  and  music,  but  that  the  human 
ear  could  not  detect  the  difference  if 

this  range  were  restricted  from  the 
ideal  to  30  to  10,000  cycles,  and  that 
the  change  could  only  be  detected  by 
direct  comparison  with  the  original 
should  the  range  be  still  further  re- 

stricted to  an  upper  limit  of  7,000 
cycles.  The  note  also  stated  briefly 

that  the  response  should  be  "fiat" 
over  the  range  covered. 
Now  comes  Frank  Reichmann  of  the 

Oxford  Radio  Company  with  a  letter 
occupying  three  columns  of  type 
which  Mr.  Finn  published  in  the  issue 
of  August  last.  Mr.  Reichmann  takej 
up  arms  over  the  statement  regard- 

ing the  "flat"  characteristic  in  a  let- 
ter so  replete  with  fallacies  that  it  is 

difficult  to  realize  that  it  was  written 
by  a  man  old  in  the  practice  of  the 
engineering  art. 

This  "Flat"  Characteristic 

With  all  the  recent  propaganda  re- 
garding "canned  music"  in  the  thea- 

ter I  believe  that  it  is  self-evident 
that  the  entire  chain  from  microphone 
to  loud  speaker  should  be  so  perfect 
as  to  amount  to  no  chain  at  all,  but  to 
a  clear  channel  from  one  to  the  other. 
I  believe  that  when  we  mention  a  flat 
characteristic  we  have  just  that  in 
mind — that  no  one  frequency  will 
come  to  the  audience  in  an  improper 
relation  to  the  others.  There  is  just 
one  condition  under  which  this  pre- 

mise becomes  of  a  doubtful  character. 
Under  certain  conditions  it  is  nec- 

essary to  offer  to  the  audience  a  ren- 
dition differing  in  volume  or  power 

of  sound  from  the  original.  In  the 
small  theater  the  recording  of  a  brass 
band  must  certainly  not  be  run  off 
with  the  sound  from  the  loud  speaker 

equivalent  in  power  to  the  actual  out- 
put of  the  band.  Also,  in  a  large 

theater  it  is  necessary  to  boost  the 
level  of  ordinary  speech  so  as  to  have 
the  sound  reach  the  furthest  recesses 
of  the  house. 

In  the  accompanying  illustration 

(Fig.  1),  there  are  two  curves  show- 
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Fig.    1.     Relative    effect    of    various    sound    frequencies    upon    the 

human     ear.     (From     Fletcher's     "Speech     and     Hearing,"     D.     Van 
Nostrand,  N.  Y.) 

ingthe  response  of  the  human  ear 
to  various  frequep.cies  Of  sound. 
This  figure  is  drawn  bodily  from 
Speech  and  Hearing  by  Dr.  Harvey 
Fletcher  of  the  Bell  Laboratories. 
For  our  purpose  we  will  refer  to  the 
lower  curve  which  shows  the  absolute 
mechanical  power  required  of  a  sound 
wave  if  it  is  to  produce  a  perceptible 
effect  on  the  human  ear.  We  are 
particularly  interested  in  the  range 
between  thirty  and  eight  thousand 
cycles.  You  will  note  that  the  pres- 

sure required  at  eight  thousand  cycles 
is  a  bare  fraction  of  that  required  at 
the  lowest  point  in  the  required range. 

If  a  sound  system  having  an  es- 
sentially flat  characteristic  is  em- 

ployed to  transfer  the  sound  of  a 
singer  from  one  point  to  another,  and 
the  gain  through  the  circuit  is  ad- 

justed so  that  the  pressure  from  the 
speaker  is  the  same  as  that  from  the 

singer's  own  vocal  apparatus,  the  re- 
production will  be  the  same  in  all 

respects  as  the  original.  The  appar- 
ent effect  at  each  frequency  is  pro- 

portional to  its  pressure — above  the 
threshold  of  audibility,  not  to  its 
actual  pressure  above  zero.  If  the 

singer's  voice  includes  all  frequen- 
cies over  the  stated  range  at  an  aver- 
age pressure  of  one  dyne,  all  the 

components  of  the  original  will  be 
audible.  Now  suppose  we  reduce  the 
output  from  the  reproducer  so  that 
the  average  pressure  reaching  the  ear 
is  of  the  order  of  .01  dyne.  Refer- 

ence to  the  curve  will  show  that  all 
frequencies  below  192  cycles  will  be 
below  the  limits  of  audibility  and  will 
not  be  heard.  In  order  to  preserve 
the  illusion  it  will  be  necessary  to  so 
reapportion  our  electrical  circuits  as 
to  make  the  entire  band  of  frequen- 

cies have  the  same  proportionate 
audible  effect.  It  is  not  enough  that 
they  retain  their  proportionate  values 
with  regard  to  power.  In  order  to 
preserve  the  illusion  it  will  be  neces- 

sary to  raise  the  power  output  at  the 
low  frequencies  so  that  they  will  be 
heard  in  their  proper  relationship. 
In  the  other  possible  case  where  the 
sound  output  from  the  reproducer  is 
greater  in  its  average  power  over  the 
frequency  range  than  the  original,  it 
will  be  necessary  to  effect  a  correc- 

tion by  lowering  the  bass  response. 
This  instance  is  the  only  one,  other 

than  the  well-known  cutting  off  of 
the  higher  frequencies  to  eliminate 
background  noise,  which  points  to  the 
desirability  of  a  response  curve  devi- 

ating from  the  "flat."  Even  in  this 
case  the  correction  is  necessarily 
variable,  being  dependent  upon  the 
relationship  between  the  average 
power  of  the  original  sound  and  that 
of  the  reproduction.     Such  a  correc- 
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Fig.  2.     Showing  the  relative  performance  of  two  loud  speakers  of  the  cone 
type.     The   superiority    of   the    one   with   the   flatter   characteristic   is   obvious. 

tion  may  be  effected  by  means  of  net- 
works to  be  placed  in  the  transmis- 

sion lines  connecting  the  various  ele- 
ments of  the  system — but  most  cer- 
tainly the  desired  effect  cannot  be 

attained  through  the  use  of  loud 
speakers  having  a  response  deviating 

from  the  truly  "flat." 

Function   of   the   Speaker 

In  Fig.  2  we  show  the  response 
curve  of  an  excellent  loud  speaker 

in  comparison  with  one  having  promi- 
nent resonant  effects.  By  "res- 

onance" we  have  reference  to  any 
tendency  of  the  speaker  elements  to 
pick  up  and  sustain  vibrations  of  a 
particular  frequency.  More  correctly, 
a  speaker  is  not  a  reproducer,  but  is 
a  transducer,  as  it  is  employed  in  the 
change-over  of  electrical  energy  to 
mechanical  energy.  The  rather  close 
interlocking  of  the  electrical  and  me- 

chanical characteristics  of  the  device 
give  rise  to  minor  resonant  effects 
which  account  for  the  "hill  and  dale" 
formation  of  the  curve.  Just  how 

and  why  these  inter-relationships  oc- 
cur is  a  matter  of  interest  only  to 

the  speaker  designer.  Returning  to 
the  opening  paragraph  of  this  paper 
we  might  mention  the  fact  that  cer- 

tain of  the  effects  apparent  in  the 
curve  of  the  poor  speaker  might  be 
corrected  by  a  careful  design  of  the 
amplifier  characteristics.  With  speak- 

ers of  good  quality  now  available  it 
is  of  little  use  to  employ  poor  ones 
with  still  poorer  amplifiers  so  as  to 
effect  an  overall  curve  in  which  the 
deficiencies  of  one  are  compensated 
for  by  opposite  deficiencies  in  the 
other. 

These  curves  have  been  plotted  in 
decibels  or  TUs.  In  order  to  get  a 
more  accurate  picture  of  just  what  is 
occurring  it  is  sometimes  better  to 

plot  a  curve  in  "per  cent  response," 
the  response  at  some  mid-range  fre- 

quency being  taken  as  100  per  cent. 
This  gives  a  more  distorted  curve 
with  alarming  aspects  where  there 
are  truly  marked  deviations  from  the 
normal.  Mr.  Reichmann  takes  excep- 

tion to  the  use  of  the  "decibel"  in 
plotting  curves,  but  inasmuch  as  the 
unit  is  based  on  a  system  quite  closely 
allied  with  the  actual  conditions  gov- 

erning the  effect  of  sound  wave  pres- 

sure upon  the  human  ear,  the  present 
writer  can  find  no  fault  with  its  ac- 

ceptance as  a  standard.  The  decibel 
represents  a  power  ratio  between  two 
quantities  and  we  may  readily  con- 

vert sound,  mechanical  or  electrical 
power  relations  into  decibels  without 
going  through  complex  mathematical 
calculation. 

It  is  well  to  remember  that  the  hu- 
man ear  can  barely  notice  a  deviation 

in  sound  intensity  amounting  to  two 
dbs.  A  falling  off  of  two  such  units 
corresponds  to  a  loss  of  20  per  cent 
when  viewed  in  the  light  of  the  other 
system.  In  order  that  reproduction 
should  be  perfect  with  regard  to  rela- 

tive power  between  frequencies  it  is 
essential  that  a  sound  reproducing 
system  should  be  flat  within  two  dbs 
over  the  entire  range — or  within  20 
per  cent  over  the  range  where  the  use 
of  the  other  system  is  deemed  pref- 
erable. 

Relative    Current    Phases 

There  is  another  type  of  distortion 

in  which  the  term  "flatness"  is  em- 
ployed. This  has  to  do  with  the  rela- 

tive "phase"  of  the  currents.  It  is  a 
well  known  fact  that  dynamic  repro- 

ducers not  of  the  "horn"  type  require 
baffle  boards  if  the  lower  frequencies 
are  to  be  reproduced.  This  is  because 
of  the  fact  that  the  sound  waves  from 
the  front  of  the  diaphragm  have  their 
greatest  relative  pressure  at  the  same 
instant  at  which  those  from  the  rear 
have  their  minimum  pressure.  If  the 
two  waves  are  in  such  relation  one  to 
the  other,  they  are  said  to  be  out 
phase  by  180  degrees,  and  if  super- 

imposed would  cancel  each  other. 
This  is  exactly  what  happens  unless 
the  air  path  between  the  front  and 
rear  of  the  diaphragm  is  lengthened 
by  the  use  of  a  large  panel  or  baffle 
board.  If  the  panel  is  not  used  the 
lower  frequency  waves  from  the  two 
sides  of  the  diaphragm  meet  in  oppo- 

site phase  and  cancel  out,  killing  the 
low  frequency  response  of  the 

speaker. 
In  horn  type  speakers  where  more 

than  one  unit  is  coupled  to  each  horn, 
they  must  be  connected  in  phase  or 
the  sound  will  be  completely  cancelled 
out  by  the  conflict  between  the  waves 
from  two  units  which  have  their  dia- 

phragms vibrating  in  opposition. — 
even  though  the  vibration  of  each  is 
violent. 

Years  ago  Hemholtz,  whose  work 
in  the  field  of  sound  is  well  known  to 
all  who  have  studied  elementary  phys- 

ics, stated  that  the  human  ear  could 
not  differentiate  the  relative  phase 
of  sound  waves.  Recent  developments 
have  proven  this  to  be  untrue,  and 
inasmuch  as  Mr.  Reichmann  must  be 

willing  to  admit  the  rather  self-evi- 
dent truth  of  the  things  we  have  al- 

ready noted,  this  last  premise  must 

be  that  which  he  terms  "definition." 
When  electric  currents  traverse 

long  transmission  lines  or  complex 
electrical  networks  some  frequencies 
are  propagated  at  a  greater  speed 
than  others.  This  effect  does  not  be- 

come apparent  so  long  as  the  curve 
of  "delay"  or  phase  displacement  as 
plotted  against  frequency  is  a  straight 
line.  Should  these  deviations  fail  to 
be  a  linear  function  of  the  frequency 
a  blurring  or  masking  of  the  speech 
or  music  will  result.  In  other  words, 
if  there  is  to  be  any  difference  in  the 
time  of  propagation  for  waves  of 
varying  frequency  this  difference 
must  assume  a  practically  straight 
line  when  plotted  against  frequency. 
It  is  easy  to  see  that  waves  might 
readily  be  overtaken  by  others  trav- 

eling at  a  faster  rate  and  that  the 
complex  wave  form  of  speech  or 
music  would  be  altered  in  the  process. 

It  is  not  usual  that  trouble  due  to 
this  effect  occurs  in  apparatus  such 
as  we  are  considering.  The  major 
difficulties  of  this  nature  occur  in  long 
distance  program  circuits  utilized  in 
national  radio  broadcasting.  The  ef- 

fect may  be  readily  measured  for  long 
transmission  lines,  compact  networks, 
and  for  devices  which  represent  a 
complex  electrical  structure  such  as 
dynamic  reproducers.  Correcting 
measures  take  the  form  of  networks 

or  equalizers  designed  to  fit  the  par- 
ticular case  or  a  re-design  may  be 

necessary  in  order  to  retain  desirable 
characteristics  while  compensating 
for  the  delay  effect.  I  merely  men- 

tion this  effect  in  passing  as  it  is  of 
far  too  complex  a  character  for  the 
lay  mind — -indeed,  few  engineers  out- 

side the  larger  organizations  are  at 
all  familiar  with  the  effect  or  its cures. 

Introduction  of  Resonance 

When  a  circuit  is  resonant  at  any 
particular  frequency — and  I  refer  to 
mechanical  as  well  as  electrical  cir- 

cuits— there  is  a  tendency  to  sustain 
that  particular  frequency  long  after 
the  true  current  has  been  removed. 

This  is  particularly  apparent  in  cir- 
cuits where  the  low  frequency  re- 

sponse has  been  aided  by  resonating 
the  primaries  of  the  transformers  in 
the  interstage  circuits.  This  amounts 
to  the  same  type  of  phase  distortion 
noted  above,  as  currents  of  the  res- 

onant frequency  are  carried  over 
after  the  true  tone  has  passed,  thus 
distorting  the  entire  output.  If  you 
will    listen    carefully    to    the    output 
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from  a  radio  receiver  designed  to 

catch  the  ear  with  lots  of  "Boom," 
you  will  easily  recognize  the  fact  that 
this  particular  form  of  distortion  does 
take  place. 

This  does  not  mean  that  the  writer 
condemns  the  practice  of  resonating 
the  transformer  primaries  by  means 
of  condensers  as  a  means  of  improv- 

ing the  coupling  at  the  lower  frequen- 
cies. Quite  to  the  contrary,  this  is 

an  admirable  practice  as  by  proper 

proportioning  of  the  circuits  the  fre- 
quency range  may  also  be  increased 

at  the  high  end  through  this  means. 
The  point  is  that  any  attempt  to  add 

a  "pleasing"  bass  effect  by  peaking 
the  amplifier  or  speaker  characteris- 

tic at  the  low  frequency  end  will  in- 
troduce such  distortion  as  to  com- 

pletely destroy  the  illusion  of  reality. 
And  that  illusion  is  the  quantity  for 
which  we  are  searching. 

To  be  sure — as  Mr.  Reichmann  says 
— we  do  not  desire  to  make  a  poor 
piano  sound  like  a  good  one;  but 
neither  do  we  want  to  render  a  pleas- 

ing but  unreal  interpretation  of  any 
instrument.  In  order  to  choose  cor- 

rectly the  deviation  from  the  true 

"flat"  response  curve  which  would  be 
desirable  for  a  particular  recording, 
we  must  have  prior  knowledge  of  the 
power  level  of  the  original.  Inas- 

much as  this  is  hardly  possible,  we 
can  only  determine  the  best  fader 
setting  for  each  passage  and  cue  the 
performance  accordingly.  To  choose 
any  particular  response  curve  other 
than  one  flat  from  microphone  to  re- 

producer would  be  worse  than  futile. 

We  want  that  poor  piano  to  sound 
just  like  that. 

Mr.  Reichmann  departs  from  the 
true  point  to  demand  the  response 
curve  of  a  piano — a  violin — and  defies 
Mr.  Finn  to  produce  those  of  a  drum 
or  cymbals.  Regrettably  these  items 
are  not  in  the  writer's  personal  files, 
but  he  can  upon  short  notice  produce 
them.  Not,  of  course,  response  curves 
but  the  analysis  of  the  frequency 
range  covered  by  the  fundamental 
tones  and  over-tones  of  the  instru- 

ment. In  further  conflict  with  the 
views  presented  by  Mr.  Reichmann  I 
believe  that  such  an  analysis  would 
show  just  where  a  Stradivarius  vio- 

lin differs  from  a  cheap  modern  in- 
strument, and  that  research  work 

carried  out  in  an  intelligent  manner 
might  result  in  the  discovery  of  a 
method  whereby  the  work  of  the  mas- 

ter could  be  duplicated. 
In  no  way  does  the  theory  of  the 

thing  point  to  any  way  in  which  the 
conclusion  that  one  would  not  like  "to 
hear  a  symphony  concert  where  the 
conductor  attempted  to  sound  the  high 
frequencies  as  loud  as  the  lower  fre- 

quencies" has  anything  to  do  with 
our  discussion  of  the  best  response 
curve  for  a  sound  installation.  If  the 
conductor  was  a  good  one  and  the 
composition  had  been  written  that 
way — why,  that  would  be  the  way  I 
for  one  would  want  to  hear  it  played. 

If  I  didn't  like  it,  and  was  certain 
of  the  fidelity  of  the  sound  apparatus, 
I  would  most  certainly  be  charitable 
enough  to  conclude  that  the  conductor 
was  a  rank  amateur,  probably  a  wiz- 

ard at  his  own  game — the  design  of 
high  quality  reproducers. 

From  the  Projectionist's  Viewpoint 
A  statement  which  expresses  in  few 
words  what  others  have  attempted  to 
express  in  many  words  is  the  follow- 

ing contribution  of  Sidney  S.  Burton, 
1st  Vice-President  of  Projection  Ad- 

visory Council  and  President  of 
Chapter  7,  American  Projection  So- 

ciety to  the  latter  organization's  bul- 
letin The  Loud  Speaker.  Mr.  Burton 

is  an  outstanding  projectionist  whose 
varied  experiences  in  many  lines  of 
motion  picture  work  have  earned  him 
the  respect  of  the  craft  and  lend 
authority  to  his  remarks.  It  is  a 
distinct  pleasure  to  present  here  Mr. 
Burton's  statement. — The   Editor. 

THE  Projection  Advisory  Council 
in  the  past  has  done  many  won- 

derful deeds  that  have  assisted  the 
projectionist  and  his  work  beyond 
measure.  The  Council  was  formed 
primarily  to  place  before  the  press 
and  the  public  true  facts  regarding 
certain  productions  of  which  the 
shortcomings  thereof  have  been 
blamed  entirely  upon  the  projection- 

ist or  his  equipment. 
We  of  the  craft  who  daily  handle 

the  products  of  various  producing 
companies  know  that  the  majority  of 
the  shortcomings  are  not  located  in 
the  projection  reproducing  equipment, 
despite  the  fact  that  many  so-called 

"big-shot"  studio  officials  use  the  pro- 
jectionist as  the  final  back-stop  at 

which  they  point  their  fingers  to  save 
their  own  faces.  The  projectionist 
unfortunately  occupies  the  most  un- 

desirable position  in  the  motion  pic- 
ture industry  in  this  respect. 

Possible   Production    Faults 

After  the  camera  man  has  shot  a 
scene  out  of  focus  or  has  shot  a  set 
crooked,  if  his  lighting  has  been  poor, 
if  his  camera  had  the  heebie-jeebies 
and  the  film  does  a  Gilda  Grey  on  the 
screen,  you  can  rest  assured  that  the 
buck  is  passed  to  the  projectionist  as 

he  is  supposed  to  be  a  "Dumb  Dan- 
iel" anyway.  If  the  laboratory  under- 

or  over-develops,  or  if  it  under-  or 
over-exposes;  if  the  well-known 
"gamma"  of  the  sound  track  is  not 
correct;  who  do  you  suppose  is  to 
blame?  No  one  but  the  projectionist! 
The  poor  fish  is  not  supposed  to 
know  anything  about  developing, 
printing  or  gamma,  so  we  can  slip 
it  over  on  him  if  action  or  sound 
track  density  is  not  up  to  its  proper 
value. 

If  a  microphone  is  noisy  or  a  mixer 
has  not  washed  his  ears  in  the  morn- 

ing,   and    a    film    recorder   goes    hay- 

wire, or  an  actor  speaks  as  if  he  was 
trying  to  gargle  a  cup  of  coffee  at  the 
same  time — guess  whose  fault  it  is? 

You're  right,  it's  the  projectionist's! 
These  and  a  hundred  other  ridicu- 

lous abuses  are  heaped  upon  the  pro- 
jectionist and  he,  being  the  last  one  to 

handle  the  finished  product,  has  to 
stand  by  idly  and  take  it  on  the  chin. 

To  substantiate  what  I  have  here 
written,  I  wish  to  call  your  attention 
to  one  paragraph  which  I  am  taking 

out  of  the  "Technical  Digest."  This 
publication  is  put  out  by  the  Acad- 

emy of  Motion  Picture  Arts  and 
Sciences.  The  article  was  written  by 

one  of  the  foremost  "technicians"  of 
one  of  the  large  studios,  as  follows: 

"While  new  inventions  will  improve 
talking  pictures  in  the  future,  it  is  a 
fact  that  the  quality  of  recording  is 
considerably  better  than  that  of  re- 

production at  the  present  time.  If 
theatre  projectionists  would  take  bet- 

ter care  of  their  equipment,  talking 
pictures  would  be  even  more  popular 

than  they  are." Detrimental  propaganda  such  as 
this  has  been  distributed  throughout 
the  entire  motion  picture  field  by  the 
medium  above-named.  Its  results  are 
that  the  projectionist  is  looked  upon 
as  a  shiftless,  brainless  individual, 
unworthy  of  having  an  artistic  pro- 

duction entrusted  to  his  care. 

Support   the    Council 
In  order  to  combat  such  malicious 

practise  the  Projection  Advisory 
Council  has  been  formed  to  protect 
the  reputation  of  the  projectionist 
from  the  buck-passing  of  a  certain 
few  "technicians."  To  place  the 
blame  where  it  belong  and  to  inform 
the  press  and  public  of  the  same. 
Every  conscientious  projectionist  who 
takes  pride  in  his  work  should  be  a 
member  of  the  Council.  The  good 
results  already  obtained  by  the  Coun- 

cil along  this  and  other  lines  should 
make  Projectionists'  Local  Unions  all 
over  the  country  assess  their  member- 

ship about  fifty  cents  per  year  and 
contribute  this  amount  to  the  Pro- 

jection Advisory  Council,  as  all  pro- 
jectionists profit  from  the  work  that 

is  being  carried  on  by  it. 
As  First  Vice  President  of  the 

Council  I  take  this  means  of  urging 
all  projectionists  to  join  and  lend 
their  support  to  the  cause.  The  dues 
are  five  dollars  per  year  and  is  very 
cheap  advertising,  approximately  ten 
cents  per  week,  to  establish  a  system- 

atized campaign  that  will  assure  us 
of  a  square  deal. 

W.  E.  Worldwide  Installations 
Western  Electric  installations  in 

Great  Britain  will  shortly  have 
passed  the  1,000th  mark.  The  fig- 

ure, according  to  the  last  report,  is 
968.  Worldwide  Western  Electric  in- 

stallations now  total  6446  of  which 
2111  are  in  the  foreign  field  and  4335 
in  the  United  States.  Four  installa- 

tions in  Switzerland  have  jumped 
that  country's  total  to  41. 
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As  The  Editor  Sees  It 
Wlf  Wide  Film  Standardization 

IDE  film  standardization  apparently  is 
still  a  matter  of  months,  due,  as  we  pointed  out 
previously,  to  a  number  of  reasons,  the  most  im- 

portant of  which  are:  (1)  speculation  as  to  the 

industry's  ability  to  absorb  the  tremendous  costs 
involved  in  a  change  of  standards  without  serious 
damage  to  its  standing;  (2)  the  desire  on  the  part 

of  producers  to  allow  a  bit  more  time  for  a  "set- 
tling" of  sound  pictures  and  colored  motion  pic- 

tures; and  (3)  the  reluctance  to  spending 
additional  money  for  equipment  at  this  time  on 
the  part  of  the  independent  exhibitor,  without 
whose  cooperation  wide  film,  or,  for  that  matter, 
any  other  change  in  standards,  may  not  be  suc- 

cessfully launched. 
To  our  mind,  all  this  bickering  by  the  indus- 

try's technical  forces  on  the  matter  of  standards 
is  so  much  adroit  hedging  to  gain  time.  Once 
the  leaders  of  the  industry  reach  the  conclusion 
that  the  time  is  ripe  to  introduce  wide  film,  we 
may  expect  to  see  a  speedy  settlement  of  this 
standards  problem.  Three  film  sizes  are  now 
being  considered : — 56,  65,  and  70  mm.  The  cost 
of  changing  specifications  on  any  two  of  these  to 
meet  the  other  common  standard  would  not  be 
considerable,  as  these  things  go.  We  are  of  the 
opinion  that  70  mm.  will  finally  win  out,  and  this 
opinion  is  not  founded  on  any  technical  basis.  As 
a  matter  of  fact,  the  technicians  will  have  pre- 

cious little  to  say  about  wide  film  standards; — 
this  matter  will  be  settled  by  the  business  leaders 
of  the  industry. 
Any  discussion  of  wide  film  inevitably  leads 

around  to  the  question  "Is  wide  film  necessary;  is 
it  desirable?"  It  may  not  be  absolutely  necessary 
to  the  survival  of  the  motion  picture  business, 
but  to  our  way  of  thinking  it  certainly  is  desira- 

ble. It  has  been  our  pleasure  to  see  several  wide 
film  presentations,  and  we  thoroughly  enjoyed  all 
of  them.  Inevitably  these  performances  disclosed 
certain  defects  in  production  and  reproduction 
technique,  but  once  the  project  is  launched  we 
may  expect  the  technical  men  to  iron  out  the 
wrinkles.  And  when  this  task  is  finished  we  may 

expect  to  see  motion  pictures  of  compelling  inter- 
est, with  a  brand  new  flavor  with  which  to  be- 

guile the  showgoer.  Wide  film  should  be  simply 
great. 

As  for  standardization,  there  is  nothing  to  do 
but  await  the  verdict  of  those  who  guide  the  des- 

tiny of  this  industry  of  ours.  When  they  are 
ready  to  "shoot,"  the  rest  of  the  industry  will  fall into  line. 

W^ 
 Achievement ITH  more  than  10,000  theatres  in  the 

United  States  alone  wired  for  sound  pictures,  the 
job  of  converting  the  general  public  to  a  new 
form  of  entertainment

  
is  practically  finished. 

The  best  indication  that  this  is  so  is  to  be  found 

in  the  fact  that  already  certain  amusement  lead- 
ers feel  impelled  to  stimulate  the  public  interest  a 

bit  by  promising  them  new  wonders  in  the  theatre 
— television.  Television  has  often  been  the  topic 
of  discussion  in  this  section,  and  it  is  unnecessary 
to  amplify  our  former  statements  on  this  art. 

But  to  return  to  sound  pictures:  what  a  grand 
job  has  been  made  of  it.  Of  course,  the  industry 

was  practically  supervised  by  the  so-called  "elec- 
trics" for  a  period  of  more  than  three  years,  but 

in  view  of  the  good  job  done  by  the  latter  there 
can  be  no  legitimate  complaint  on  that  score.  In 
retrospect,  the  change  to  sound  pictures  in  such 
a  short  time  and  with  so  little  difficulty  is  a  won- 

derful tribute  to  the  men  who  directed  both  the 
electrics  and  the  picture  business.  The  real  story 
of  the  union  of  these  two  great  industries  still 

remains  to  be  written.  Here's  hoping  somebody 
who  is  competent  will  work  up  enough  enthusiasm 
for  the  task  in  the  near  future.  It  will  make  ab- 

sorbing reading. 

W*J  A  Nucleus  for  Organization E  print  elsewhere  in  this  issue  an  appeal 
by  Sidney  Burton  in  behalf  of  increased  interest 
on  the  part  of  projectionists  in  the  Projection  Ad- 

visory Council.  As  we  have  repeatedly  pointed 
out,  the  work  of  the  Council  will  be  of  importance 
only  to  the  extent  of  the  cooperation  accorded  it 
by  the  rank  and  file  of  projectionists.  The  Coun- 

cil is  the  first  organization  to  be  formed  for  the 
exclusive  benefit  of  the  projectionist,  the  only 

organization  for  the  general  welfare  of  projec- 
tionists. Other  branches  of  the  industry  are 

represented  by  one  or  more  organizations.  Only 
the  projectionist  is  left  out  in  the  cold. 

Mr.  Burton  is  eminently  qualified  to  voice  the 

projectionist's  viewpoint  of  general  conditions 
within  the  industry.  As  President  of  the  Ameri- 

can Projection  Society  and  Vice  President  of  the 
Council,  he  is  responsible  in  large  measure  for 

many  recent  advances  made  by  the  craft.  Par- 
ticularly is  this  true  on  the  West  Coast,  where 

Burton  has  done  splendid  work  in  bettering  pro- 
jection. Other  officers  of  the  Council  are  men  of 

high  standing  in  the  craft:  President  Barrows, 
McCullough,  Welman,  Greene,  Rubin,  Eckerson, 
Gray,  Roberts,  Dentelbeck,  Eichhorn,  Sutton, 
Isaac,  Ricks,  O'Brien — to  name  only  a  few.  These 
men  are  the  cream  of  the  profession,  all  of  them 

willing  to  contribute  to  the  general  welfare. 

What  an  opportunity  for  the  craft!  Give  these 
men  the  opportunity  to  demonstrate  just  how 
much  they  can  do  for  all  of  us.  Give  them  the 

support  their  past  work  and  present  enthusiasm 
for  the  Council  entitles  them  to.  Let  them  have 

the  means  to  put  their  shoulders  to  the  wheel  for 
the  craft  and  contribute  that  vital  spark  which 
will  fire  the  enthusiasm  of  the  entire  craft  for 
better  work.  Let  them  speak  for  you  when  you 

need  a  spokesman — in  a  pinch.   Join  the  Council ! 



October,    1930 Motion  Picture  Projectionist 23 

Some  Aspects  of  National  Electric  Code 

RECENT  fires  both  in  the 
 East 

and  in  the  West  have  more 

than  ever  attracted  the  atten- 
tion of  the  various  fire  underwriters 

and  fire  prevention  bureaus  to  the 
necessity  of  formulating  rigid  and 
definite  requirements  in  connection 
with  the  vast  amount  of  electrical 

work  now  being  installed  or  contem- 
plated in  the  studios,  laboratories, 

film  exchanges,  and  theatres. 
The  writer  hopes,  through  this 

paper,1  to  provoke  sufficient  discus- 
sion at  this  meeting  to  disclose  any 

technical  data  regarding  explosive- 
ness  of  gases  given  off  by  film,  espe- 

cially in  view  of  the  statements  made 
by  some  writers  that  nitrocellulose 
film  is  not  explosive.  It  is  not  the 
purpose  of  this  paper  to  discuss  the 
chemistry  of  film  nor  the  fire  hazards 
attendant  to  the  handling  of  it,  but 
it  cannot  help  but  bring  forth  fea- 

tures which  are  relevant  and  impor- 
tant to  some  features  of  electric 

work,  which  have  heretofore  been  un- 
certain. 

The  object  of  the  Electric  Code  as 
recommended  by  the  National  Fire 
Protection  Association  is  to  provide 
definite  requirements  for  the  installa- 

tion and  subsequent  safe  operation  of 
electric  circuits,  conduit  systems,  dis- 

tribution centers,  and  electrical  equip- 
ment in  general  in  various  types  of 

buildings.  The  development,  how- 
ever, of  the  motion  picture  art  has 

been  so  rapid,  especially  the  elec- 
trical phase,  that  the  Code  has  been 

unable  to  keep  pace  with  it.  This  is 
partly  due  to  the  fact  that  the  Elec- 

trical Code  Committee  revises  the 
Code  only  every  second  year. 

Existing    Conflicts 

The  majority  of  our  membership 
is  generally  familiar  with  many  of 
the  requirements  of  the  National 
Electric  Code  applying  to  the  motion 
picture  industry;  but  few  realize  that 
if  some  requirements  contained  in  the 
present  Code  were  enforced,  the  de- 

velopment and  expansion  of  the  art 
would  suffer  considerably.  Several 
items  are  ambiguously  covered  by  the 
Code  or  are  in  conflict  with  it.  For 

example,  Section  503w.  reads,  "Wires 
of  different  systems  shall  not  occupy 

the  same  conduit."  This  is  explained 
by  a  fine  print  note  which  states, 
"Different  systems  are  those  which 
derive  their  supply  from  (1)  different 
sources  of  current;  (2)  transformers 
connected  to  separate  primary  cir- 

cuits; or  (3)  transformers  having 

different  secondary  voltages."  While 
the  ruling  speaks  of  conduit  only,  it 

1  Read   before    S.M.P.E.    at  Washington   meet- 
ing. 

By  Jac  R.  Manheimer 

E-J  Electric  Installation  Company 

is  interpreted  to  mean  metal  enclos- 
ures of  all  kinds,  such  as  cutout 

boxes,  raceways,  troughs,  and  ducts. 
In  many  systems  of  sound  record- 

ing and  reproduction,  the  a.c.  street 
service  is  supplied  to  the  motors 
which  drive  d.c.  generators  on  motor 
generator  sets.  The  generators  usu- 

ally furnish  12  volts  for  filament  sup- 
ply, 250  volts  for  grid  bias,  and  as 

high  as  1000  volts  for  plate  potential. 
The  circuits  supplying  these  various 
voltages  are  grouped  at  the  amplify- 

ing boards  and  in  the  amplifying 
tubes  themselves. 

There  are  also  systems  where  dif- 
ferent voltages  are  supplied  from 

batteries  which  are  in  turn  charged 

by  either  motor  generators  or  recti- 
fiers. The  question  at  once  arises  as 

to  whether,  under  the  Section  50Sn, 
these  wires  can  be  installed  in  the 
same   conduits. 

The    Recording    Situation 

The  question  of  Code  requirements 
is  probably  more  complex  in  the 
studio  at  this  time  than  in  any  other 
division  of  the  industry.  Section 
503g  of  the  Code  limits  the  number 
of  wires  in  a  conduit  or  a  duct  to 
those  given  in  a  schedule  under  this 
section.  This  causes  mechanical  con- 

flict at  amplifying  boards,  horns, 
motor  patch  panels,  and  at  other 
pieces  of  apparatus  where  thousands 
of  wires  from  all  parts  of  the  build- 

ing may  terminate  at  one  location. 
For  example,  in  the  Western  Elec- 

tric Company's  electrical  interlocking 
recording  system,  the  energy  which 

operates  the  various  synchronous  de- 
vices is  obtained  from  a  special  motor 

generator  assembly  known  as  a  "dis- 
tributor." The  generator  of  this  de- 

vice functions  as  a  phase  changer 
since  it  has  impressed  upon  it  the 
house  supply  of  220  volts,  3-phase, 
60  cycle  current,  and  in  operation  the 
phases  are  shifted  so  that  the  output 
voltage  is  approximately  the  same  as 
the  input  at  3-phase,  but  about  30 
degrees  phase  difference.  The  dis- 

torted output  supplies  fractional 
horsepower  motors  on  the  various 
cameras  and  recording  equipment  in 
the  studio  at  approximately  220  volts, 
3-phase.  The  motor  driving  this 
phase  changer  is  energized  from  a 
110  volt  d.c.  supply  which  is  the  out- 

put of  a  1%  kw.  motor  generator 
set.  The  motor  on  the  1%  kw.  motor 

generator  set  is  supplied  by  the  3- 
phase,  220  volt  house  current.  The 
armature  winding  of  the  distributor 
motor  is  tapped  at  two  opposite 
points  through  slip  rings.  By  this 
means,  20  cycle  a.c.  at  approximately 
27  volts,  is  delivered  for  special  speed 

control.  This  20  cycle  a.c.  is  passed 
through  a  small  transformer  and 
then  through  a  rectifier  tube  for  fur- 

nishing rectified  plate  current  (d.c.) 
back  into  a  special  control  field  on  the 
same  motor  for  regulating  its  speed. 

The  same  rectified  a.c.  is  also  trans- 

mitted to  various  "starting  stations" 
on  the  studio  stages  to  give  visual 
indications  on  d.c.  milliammeters  of 
the  amount  of  current  in  milliam- 
peres  flowing  in  the  control  field 
stated  above.  A  d.c.  series  field  is 
also  provided  on  the  driving  motor 
of  the  distributor  to  give  extra  torque 

for  "starting  duty"  only,  but  is  auto- 
matically taken  out  of  circuit  when 

the  motor  reaches  full  speed. 
The  rotor  of  the  distributor  motor 

is  equipped  with  a  small  inductor 
generator  which  delivers  a.c.  at  a 
frequency  of  approximately  720  cy- 

cles and  130  volts  and  supplies  energy 

through  a  filter  which  in  combina- 
tion with  a  rectifier  tube  furnishes 

the  energizing  current  to  the  control 

field  stated  above.* 
The  camera  and  recording  motors 

each  have  a  rotor  and  stator  with 
independent  windings.  The  stators 
are  supplied  from  the  3-phase,  220 
volt  house  current  and  the  rotors 
from  the  distorted  phase  supply  out- 

put of  the  distributor.  The  rotor 
current  has  the  same  voltage  and1 
characteristics  as  the  house  current 

except  for  its  angular  phase  displace- 
ment effected  by  the  distributor. 

From  the  distributor,  a  set  of  six- 
wires  is  run  to  an  interconnection 
panel,  known  in  recording  parlance 
as  a  patch  panel.  In  addition  to 
these  six  wires,  there  are  two  more 
wires  for  the  rectified  milliammeter 
current  following  the  same  route.  Six 
wires  are  run  between  the  patch 
panels  and  each  fractional  horse- 

power motor;  eleven  additional  wires 
between  the  patch  panel  and  each 
starting   station. 

Six  wires  running  to  the  frac- 
tional horsepower  motors  are  all 

a.c. 

Two  wires  connect  to  the  in- 
dicating d.c.  milliammeters  (rec- tified   a.c). 

Three  wires  connect  to  a  spe- 
cial 3-phase,  220  volt  rheostat 

located  at  the  motor  station. 
Six  wires  run  to  starting  sta- 

tions and  are  used  for  actuating 
solenoids,  starting  relays,  and 

(Continued  on  page  37) 

*  In  the  theater  projection  booth,  similar  com- 
binations having  different  voltages  and  different 

characteristics  obtain  with  the  Western  Electric 
driving  motor  unit  and  speed  control  on  projec- 

tors so  that  we  have  nearly  the  same  problems, 
as  far  as  the  Code  requirements  are  concerned, 
although   of  a   lesser   magnitude. 
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An  Advertisement  Every 

Serious  Projectionist 

Should  Read  With  Care 

X.  ELEVISION  is  just  around  the  corner. 

Without  question  Television  is  one  of  the  greatest 
achievements  of  the  human  mind;  it  is  also  one  of 
the  greatest  forces  for  human  progress.  Like  the 
great  inventions  that  preceded  it — the  telegraph,  the 
telephone,  and  radio — it  will  annihilate  space,  and 
make  it  as  inconsequential  as  a  city  block. 

Ten  years  ago  Television  was  a  faint  glimmer  which 
our  scientific  men  discerned  in  a  shadowy  world  of 
possibilities.  The  application  of  their  genius  and  in- 

dustry has  today  made  television  a  fact.  People 
already  are  able  to  see  each  other,  although  thirty 
miles  apart.  The  further  refinement  of  the  instru- 

ments already  developed  will  shortly  make  the  thirty 
into  three  thousand,  then  thirty  thousand  miles  until 
we,  in  New  York,  will  be  able  to  see  instantaneously 
others  at  the  extreme  farther  side  of  the  world. 

Industry,  of  course,  will  turn  Television  to  its  man- 
ifold uses  at  once,  as  it  has  done  with  all  inventions. 

Can  it  be  used  for  recreational,  for  entertainment 
purposes  also? 

Of  course  it  can — and  it  will!  The  great  business 
and  industrial  institutions  of  this  and  other  countries 
that  are  now  backing  the  development  of  Television 
will  immediately  apply  it  to  the  theatre.  Millions  of 
homes  will  be  equipped  with  Television  receiving  sets, 
as  they  now  are  with  radio,  and  the  motion  picture 
theatre  will  harness  it  for  its  own  use. 

Right  now  there  is  a  great  deal  of  speculation 
concerning  the  nature  of  the  kinship  between  Tele- 

vision and  the  motion  picture  theatre.  Some  say 
that  it  may  do  away  with  the  theatre — that  everything 
the  theatre  offers  today,  music,  photoplays,  dancing, 
chorus  girls,  singing  opera  stars,  musical  comedies, — 
will  come  straight  into  the  home  by  means  of  radio, 
and  Television.  Others  declare  that  it  will  do  away 
with  photoplay  production — that  the  story  will  be 
acted  out  before  the  Televisor  and  broadcast  imme- 

diately into  the  homes  and  motion  picture  theatres. 
Still  others — and  there  are  eminent  authorities  of  the 
theatre  and  scientific  world  among  these — state  that 
nothing  will  be  changed,  that  Television  will  simply 
help  the  theatre  to  further  amuse  its  patrons,  just  as 
sound  pictures  have  done.  It  will  not  hurt  the 
theatre,  but  help  it. 

There  is  no  doubt  whatsoever  that  the  motion  pic- 
ture theatre  will  continue  to  exist — and  will  turn 

Television  to  its  own  uses.  Roxy,  master  showman 
of  all  time,  has  declared  publicly  that  he  is  waiting 
impatiently  for  the  perfection  of  Television,  that  he 
will  at  once  harness  it  to  his  showmanship  genius  and 
apply  it  in  the  Roxy  Theatre.  Other  magnates  are 
even  today  making  provision  for  Television  equip- 

ment in  their  new  movie  hippodromes. 

By 

THOMAS  J. BENSON 

There  has  been  talk  already  of  the  exact  application 
of  Television  to  the  theatres.  Dr.  Lee  De  Forest,  a 
man  of  science  and  of  vision,  thinks  that  Television 
will  become  a  monopoly  of  the  telephone  companies; 
that  these  will  supply  and  install  the  necessary 
equipment  for  public  and  private  uses,  as  they  now 
do  the  telephone  instrument;  that  they  will  supply 
entertainment  via  Television,  the  same  way  they  now 
make  telephone  connections,  that  is,  by  request  of  the 
renter  of  the  equipment,  and  will  charge  them  accord- 

ingly. Dr.  De  Forest  has  even  declared  that  these 

charges  will  be  added  to  renter's  monthly  telephone bill.     The  theatre  will  make  use  of  it  this  way. 

Perhaps  this  is  the  way  it  will  be  done.    Why  not? 

Another  question  concerns  the  nature  of  the  equip- 
ment which  theatres  will  use  for  Television.  That 

question  cannot  be  answered  now.  It  may  become 
part  of  the  equipment  now  in  use  in  the  motion  pic- 

ture theatre  projection  room;  it  may  be  necessary  to 
place  it  on  the  stage  and  project  on  the  screen  from 
the  rear — it  may  be  one  or  both  of  these  processes. 
But  this  is  certain — theatres  will  need  new  equipment 
for  Television  and  smart  men  to  operate  it. 

Order  a  copy  of  TELEVISION  today— price  $3.50.      SOUND    PROJECTION    ($6.00). 

The  price  is  $8.00  for  the  two  books.     Order  from  the  MOTION  PICTURE 

L  PROJECTIONIST,  45  W.  45th  St.,  N.  Y.  C. 
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Review 
MANY  recent  requests  for  information  on  the  fundamentals  of  the  sound 

projection  art  indicate  that  new  subscribers  and  subscribers  of  long 
standing  who  have  not  now  the  earlier  issues  of  this  publication  in  which 
the  basic  groundwork  of  the  art  was  covered,  now  require  similar  informa- 

tion with  which  to  intelligently  pursue  their  work.  The  following  com- 
munication from  T.  L.  Dowey  of  erpi  is  illuminating  in  pointing  the  way 

for  this  publication  to  render  a  service  to  its  readers,  both  new  and  old,  in 
inaugurating  a  review  department  in  which  from  time  to  time  information 
bearing  on  the  fundamentals  of  the  art  may  be  presented: 

"  .  •  •  All  the  things  this  man  asks  for  have  been  very  fully  explained 
in  Motion  Picture  Projectionist  in  the  past,  but  it  is  quite  true  that  there 
has  not  been  very  much  on  elementary  facts  of  vacuum  tube  action  in  the 
past  year  or  so — you  have  naturally  assumed  a  certain  amount  of  such 
knowledge  on  the  part  of  your  readers  and  have  gone  on  to  more  advanced 

matters.  This  man's  interest  in  the  subject  has  probably  been  aroused 
comparatively  recently,  and  he  is  unaware  of  your  earlier  articles  or  did 
not  notice  them  at  the  time  they  were  published.  It  seems  to  me  that  a 
reprint  of  some  of  the  elementary  articles  you  were  publishing  18  months 
or  2  years  ago  would  prove  quite  valuable  to  this  man  and  probably  to 
many  others  like  him — that  is,  men  who  have  only  recently  begun  to  take 
a  serious  personal  interest  in  amplification  theory.  I  am  enclosing  a  par- 

ticular article  which  originally  appeared  in  the  Movietone  Bulletin  which 
does  not  require  any  changes  or  modifications  and  which  should  serve  the 

purpose  very  well  indeed."" 
Thanks  are  due  and  are  hereby  tendered  to  Mr.  Dowey  for  this  sug- 

gestion; and  the  Review  Department  is  launched  with  the  appended  discus- 
sion of  amplifiers.  Subsequent  issues  will  contain  data  on  other  funda- 

mentals   of   the   art. — Editor. 

Vacuum  Tube  Amplification 
While  various  other  means  have  been 

tried  at  different  times  in  the  past, 
practically  all  amplification  required 
nowadays  in  radio,  in  telephony,  and 
in  voice  and  music  reproduction  by 
:such  means  as  the  Movietone,  is  ac- 

complished by  the  vacuum  tube. 
Supposing  we  consider  two  metal 
terminals  (or  as  they  are  called  in 
vacuum  tube  work,  "electrodes") 
which  are  connected  by  wires  to  the 
poles  of  a  battery  or  other  source  of 
•current.  As  is  well  known,  if  these 
two  terminals  are  held,  say,  an  inch 
apart  in  the  air,  no  current  will  pass, 
unless,  of  course,  the  voltage  hap- 

pens to  be  so  great  that  the  air  in- 
sulation is  broken  down  and  a  flash 

"takes  place. 
If  we  go  a  step  further  and  en- 

close the  two  electrodes  in  a  glass 
bulb,  from  which  the  air  has  been  ex- 

hausted, bringing  the  connecting 
wires  through  seals,  just  as  is  done 
in  an  ordinary  electric  lamp,  the 
same  will  hold  true — we  will  have  no 
current  except  with  very  high  volt- 

ages. However,  if  we  find  some 
means  of  making  one  of  the  elec- 

trodes red  hot,  and  if  this  electrode 
is  connected  to  the  negative  pole  of 
the  battery  and  the  other  electrode 
to  the  positive  pole,  it  will  be  found 
that  a  small  current  passes.  This  is 
called  the  "Edison  Effect"  from  its 
having  been  discovered  by  Edison 
about  forty  years  ago  in  the  course  of 
his  early  researches  on  the  develop- 

ment of  the  incandescent  lamp. 

The   Edison   Effect 

The  hot  electrode  in  this  case  was 
the  carbon  filament  of  _  the  lamp. 
This  phenomenon  remained  unex- 

plained and  unutilized  until  the  early 
years  of  this  century,  when  the  prog- 

ress of  physics  made  it  clear  that  the 
passage  of  current  with  the  hot  fila- 

ment was  due  to  the  fact  that  the 
latter  emits  electrons,  which  we  can 
best  think  of  as  particles  of  negative 
electricity. 

Electrons  fly  off  in  all  directions 
from  a  hot  electrode  enclosed  in  a 
vacuum  tube,  but  if  the  tube  contains 
a  second  electrode  to  which  a  posi- 

tive voltage  is  applied,  most  of  the 
electrons  being  negative,  will  be  at- 

tracted to  the  latter  and  will  flow 
towards  it  in  a  steady  stream.  As 
an  electric  current  is  nothing  but  a 
stream  of  electrons,  a  flow  of  current 
between  the  two  electrodes  will  be 
the  result. 

The  fact  that  the  electrons  are  at- 
tracted to  the  positive  electrode  gives 

the  clue  to  the  further  step  necessary 
before  this  device  can  be  used  as  an 
amplifier.  Since  a  positive  electrode 
attracts  the  negative  particles,  it 
seems  reasonable  to  suppose  that  a 
negative  electrode  will  repel  them, 
and  that  if  this  negative  electrode  is 
inserted  between  the  hot  filament  and 
the  positive  electrode  it  can  be  used 
as  a  gate  or  barrier  to  intercept  the 
electron  stream  and  enable  it  to  be 
controlled  as  desired.  This  is  the 
way  in  which  the  vacuum  tube  is  used 
as  an  amplifier  at  the  present  time. 

Plate    and    the    Grid 

The  positive  electrode  is  what  is 
known  as  "the  plate,"  and  consists 
in  some  tubes  of  a  small  square  piece 
of  nickel  and  in  others  of  a  small 
cylinder  of  nickel.  The  barrier  or 
gate  to  which  the  negative  voltage  is 
applied  and  which  partly  cuts  off  the 
electron  stream  is  termed  "the  grid," 
and  consists  of  a  small  ladder-like 
structure    of    nickel    wire    interposed 

between  the  filament  and  the  plate, 
or  a  spiral  in  the  case  of  tubes  with 
cylindrical  plates. 

Suppose  now  that  it  is  desired  to 
amplify  a  feeble  alternating  current 
representing  voice  or  music  pick-up. 
This  current  is  applied  to  the  grid 
and  causes  the  negative  voltage  on 
the  latter  to  fluctuate  according  as 
the  alternating  voltage  aids  it  or  op- 

poses it.  Consequently,  the  stream 
of  electrons,  and  therefore  the  cur- 

rent through  the  plate,  likewise  fluc- 
tuates. If  the  tube  is  properly  de- 

signed and  operated,  the  fluctuations 
occurring  in  the  plate  current  will  be 
an  exact  copy  of  the  alternating  cur- 

rent applied  to  the  grid,  except  that 
they  will  be  very  much  more  pow- erful. 

It  is  very  essential  to  the  correct 
functioning  of  a  vacuum  tube  that 
the  negative  voltage  applied  to  the 
grid  should  be  of  the  proper  value. 
The  filament  used  as  a  hot  electrode 
in  modern  vacuum  tubes  is  a  plat- 

inum strip  with  a  special  oxide  coat- 
ing, which  is  chosen  because  of  its 

ability  to  throw  off  large  quantities 
of  electrons  when  heated.  As  it  is 
not  practicable  to  get  all  the  amplifi- 

cation required  in  Movietone  from  a 
single  vacuum  tube,  several  are  em- 

ployed to  increase  the  power  by  steps, 
the  plate  output  from  one  going  to 
the  grid  of  the  next,  through  suitable 
circuit  connections. 

A,  B  and  C  Batteries 

The  custom  has  arisen  of  desig- 
nating the  battery  supplying  the 

heating  current  for  the  filament  as 
the  "A"  battery,  while  the  battery 
supplying  the  plate  voltage  is  known 
as  the  "B"  battery  and  the  battery 
supplying  the  negative  voltage  for 
the  grid  is  termed  the  "C"  battery. 
Depending  on  the  type  and  size  of 
the  equipment,  some  of  the  amplifiers 
used  with  Movietone  employ  storage 
"A"  and  "B"  batteries  and  dry  "C" 
batteries;  other  amplifiers  are  em- 

ployed in  which  rectified  alternating 
current  furnishes  all  three  types  of 
supply;  and  in  still  other  cases  the 
supply  is  partly  from  batteries  and 
partly  from  rectified  AC. 
The  operating  instruction  book 

which  is  supplied  to  each  theatre  de- 
scribes in  detail  the  types  of  ampli- 

fiers used  on  that  particular  job  and 
the  method  of  current  supply. 

Having  got  a  clear  picture  of  some 
of  the  fundamentals  of  an  amplifier 
we  are  now  in  a  position  to  intelli- 

gently consider  how  to  take  care  of 
it  and  deal  with  such  troubles  as  may arise. 

Care   of  Tubes 

Tubes  are  seldom  a  source  of  diffi- 
culty. Their  life  will,  of  course,  de- 

pend very  largely  on  the  extent  to 
which  the  equipment  is  used  daily. 
The  life  of  a  vacuum  tube  is  seriously 
reduced  if  the  filament  current  is  too 
high;  the  reason  for  this  is  that  an 
overheated  filament  throws  off  elec- 

trons at  an  excessive  rate  and  the 
oxide  coating,  which  supplies  most  of 
the  electrons,  therefore  becomes  rap- 

idly exhausted. 
When  a  filament  is  near  the  end 

of  its  life,  a  weak  spot  usually  de- 
velops which  glows  more  brightly 

than  the  remainder.  Whenever  a 
tube  begins  to  show  this  symptom  it 
should   be   replaced  by   a   fresh   tube 
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from  the  spare  stock.  If  the  filament 
current  is  too  low  the  tube  will  not  be 
harmed,  but  the  system  will  not  de- 

liver proper  volume  and  the  quality 
may  be  impaired.  Therefore,  always 
regulate  the  filament  current  care- 

fully to  the  value  specified  in  the 
operating  instructions. 

Noisy  tubes  are  occasionally  en- 
countered; this  is  due  to  irregulari- 

ties in  the  rate  of  emission  of  elec- 
trons by  the  filament.  Such  tubes 

will  rarely  give  trouble  unless  they 
are  in  the  first  stage  of  the  amplifier, 
where  the  high  sensitivity  makes  a 
quiet  tube  essential.  If  noises  are 
heard  from  the  horns  with  the  fader 
at  zero,  there  may  be  reason  to  sus- 

pect a  noisy  tube,  and  the  first  stage 
tube  of  the  first  amplifier  should  be 
interchanged  with  one  of  the  other 
tubes,  or  with  a  spare,  to  see  if  this 
clears  up  the  condition. 

Storage  Batteries 

With  amplifiers  deriving  any  of 
their  power  supply  from  storage 
batteries,  it  is  a  very  important  mat- 

ter to  always  keep  the  batteries  in 
first-class  condition.  Loose  connec- 

tions, or  accumulations  of  acid  or  dirt 
on  top  of  the  battery,  are  capable  of 
causing  fluctuations  in  the  current 
which  it  delivers  to  the  amplifier. 
These  fluctuations  are  amplified  and 
reproduced  by  the  loud  speakers,  in 
just  the  same  way  as  the  fluctuations 
repeating  speech  or  music  picked  up 
from  the  reproducer,  and  are  respon- 

sible for  disagreeable  frying  and 
crackling  sounds.  Battery  noise  may 
also  occur  if  the  batteries  are  used 
soon  after  charging,  while  they  are 
still  gassing. 

Proper  Voltage  Level 

As  has  been  mentioned  previously, 
it  is  very  important  for  the  proper 
operation  of  the.  amplifier  that  the 
"C"  voltage  which  keeps  the  grid 
negative  should  be  maintained  at  the 
correct  value.  In  the  case  of  ampli- 

fiers where  this  voltage  is  furnished 
by  small  pocket  flashlight  dry  bat- 

teries inserted  in  battery  boxes  on 
the  front  of  the  amplifier,  periodic 
inspection  is  desirable  to  insure  that 
the  voltage  is  not  below  a  satisfac- 

tory value.  Once  a  month  is  suffi- 
cient. On  the  front  of  the  battery 

box  will  be  found  a  set  of  small  metal 
contact  studs  where   connection  may 

be  made  to  a  low  reading  voltmeter. 
The  operating  instructions  fur- 

nished with  each  installation  give  the 
proper  voltages  which  should  be 
found  between  each  pair  of  these 
contact  studs  on  each  type  of  ampli- 

fier. The  voltmeter  should  be  kept  on 
the  battery  as  short  a  time  as  possi- 

ble, as  it  draws  current  and  naturally 
contributes  something  towards  the 
eventual  exhaustion  of  the  battery. 

Plate  currents  in  excess  of  the 
values  specified  in  the  operating  in- 

structions are  an  indication  that  the 
grid  voltage  is  insufficient.  If  the 
"C"  batteries  are  in  good  condition, 
this  may  be  due  to  their  making  poor 
connection  with  the  grid  circuit.  It 
may  be  remedied  by  cleaning  with 
fine  sandpaper  or  emery  cloth,  or 
scraping  lightly  with  a  knife,  the 
battery  springs  and  the  contact 
springs  at  the  bottom  of  the  battery 
box;  it  may  also  be  desirable  to  bend 
the  battery  springs  a  little  to  get 
firmer  contact  pressure. 

There  may  also  be  failure  to  make 
proper  contact  at  the  pin  terminals 
in  the  base  of  the  vacuum  tube,  re- 

sulting in  failure  of  grid  voltage  as 
just  described,  or  an  absence  of  plate 
or  filament  current.  In  such  cases, 
do  not  use  sandpaper,  emery  cloth, 
or  scraping  on  the  tube  terminals, 
but  clean  them  off  with  rubber  eraser. 
Otherwise  they  may  become  pitted 
and  ultimately  make  worse  contact 
than  before. 

Rectification 

Where  part  of  the  amplifier  power 
supply  is  derived  from  rectified  AC 
it  is,  of  course,  essential  that  the 
rectifier  itself  should  be  in  perfect 
condition.  The  same  remarks  made 
about  the  care  of  amplifier  tubes 
apply  to  rectifier  tubes;  the  filament 
current  should  be  carefully  regulated 
to  the  value  specified  in  the  operating 
instructions  and  when  tubes  begin  to 
show  signs  of  deterioration  they 
should  be  replaced. 

It  may  be  mentioned  that  when  a 
vacuum  tube  is  used  as  a  rectifier, 
advantage  is  taken  of  the  fact  that 
although  as  already  mentioned  cur- 

rent can  pass  from  the  plate  to  the 
filament,  it  does  not  pass  readily  in 
the  opposite  direction.  Therefore,  if 
one  terminal  of  an  alternating  cur- 

rent circuit  is  applied  to  the  filament 
and  the  other  to  the  plate,  current 
will  get  through  only  in  the  one  di- 

rection. The  grid  plays  no  active 
part  in  this  process,  of  course.  Two 
tubes  are  employed  in  each  rectifier 
associated  with  the  amplifiers  in 
Movietone  installations;  this  allows 
of  using  both  halves  of  the  AC  wave. 

In  the  case  of  the  Movietone  am- 
plifier, which  forms  part  of  the  at- tachment of  the  projector,  it  is  very 

important  to  see  that  the  spring  sus- 
pended cradle  on  which  the  tubes  are 

mounted  is  swinging  clear  of  any  ob- 
struction, and  that  no  part  of  the 

photo-electric  cell  is  directly  touching 
the  frame  of  the  attachment,  as 
otherwise  machine  vibrations  may  be 
picked  up  by  the  tubes  and  heard  in the  horns. 

The  amount  of  amplification  pro- 
duced in  an  installation  is  controlled 

by  means  of  a  dial  switch  on  the  first 
amplifier  of  the  set  on  the  rack.  This 
dial  switch  will  be  set  by  the  erpi  en- 

gineers at  the  point  required  for  sat- 
isfactory operation  and  should  not  be 

changed  unless  specifically  directed 

by  them. 
The  extinguishing  of  a  tube  usu- 

ally indicates  that  the  filament  has 
broken  and  that  its  life  is  ended.  In 
some  cases  two  or  more  tubes  are 
operated  with  their  filaments  in 
series;  then  if  one  of  the  tubes  burns 
out  the  others  will  also  be  extin- 

guished. Inspection  is  needed  to  de- termine which  is  the  faulty  tube. 
Cases  of  this  sort  are  covered  in  de- 

tail in  the  operating  instructions  fur- 
nished with  each  installation. 

Amplifier  troubles  outside  of  those 
which  have  been  mentioned  are  quite 
rare  and  if  the  remedies  which  have 
been  mentioned  fail  to  bring  an  im- 

provement and  you  conclude  that  you 
have  a  case  of  this  type  on  your 
hands,  bring  the  matter  immediately 
to  the  attention  of  the  erpi  service 
engineer,  who  takes  care  of  your 
theatre. 

Audiphones  Prove  Popular 
Western  Electric  Audiphones  for 

the  hard-of-hearing  are  winning  new 
friends  for  about  100  theatres  that 
have  installed  this  equipment  and  are 
now  definitely  catering  to  the  patron- 

age of  those  suffering  from  defective hearing. 

The  Fox  Theatre  in  St.  Louis  has 
started  a  scrap  book  of  testimonial 
letters  received  from  patrons  who 
were  able  to  enjoy  talking  pictures  as 
a  result  of  installations  in  that 
theatre. 

The  Adelphi  Theatre  widely  ad- 
vertised its  installation  as  "the  first 

in  Chicago."  It  ran  a  bulletin  board 
on  which  letters  of  appreciation  from 
patrons  were  posted  and  favorable 
newspaper  comments  were  pinned. 
The  latter  included  Rob  Reel's  section 
in  the  Chicago  Daily  American  re- 

viewing "The  Big  House,"  with  a 
two  column  head:  "Adelphi  Thanked 
by  Deaf."  Rob  Reel  thought  the 
audiphones  were  so  important  that  he 
reprinted  extracts  from  some  of  the 
letters  received  by  the  theatre  and 

referred  to  the  invention  as  "Another 
star  for  Old  Man  Movie  as  the 

World's  greatest  entertainment." 
Electrical  Research  Products  re- 

ports a  steady  demand  for  these  audi- 

phones. 
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e  Laboratory 

A  Comeback  for  Selenium? 
WE  are  reliably  informed  that  Warner  Brothers  Co. 

has  acquired  recently  a  license  to  use  the  Russel 
Hart  patents  in  sound  recording  and  reproduction.  Our 
concern  here  is  chiefly  with  the  adaptation  of  the  selenium 
cell  as  the  light  sensitive  medium,  one  of  several  patents 
issued  to  Mr.  Hart.  It  will  be  recalled  that  in  our  previ- 

ous writings  the  selenium  cell  was  shown  to  have  two  out- 
standing characteristics  in  its  favor: — (1)  that  little 

amplification  is  required,  and  (2)  its  use  entails  no 

"patent  situation." 
For  a  number  of  years  prior  to  the  development  of  the 

present  photo-electric  cell  the  selenium  cell  had  no 
serious  rival  as  a  superior  light  sensitive  medium.  The 
modern  photo-electric  cell  replaced  the  selenium  cell 
primarily  because  of  the  "inertia"  possessed  by  the  latter. 
This  problem  has  had  the  attention  of  many  workers  in 
the  art  who  have  studied  the  effect  of  light  on  annealed 
selenium,  but  thus  far  no  one  has  succeeded  in  making  a 
contribution  which  would  overcome  this  handicap. 

Selenium  Cell  Sluggishness 

The  word  "inertia"  in  this  case  is  meant  to  indicate  the 
sluggishness  displayed  by  selenium  cell  in  a  return  of  its 
resistance  after  it  has  been  exposed  to  light.  A  selenium 
cell  will  respond  instantaneously  to  light,  but  it  is  com- 

paratively slow  in  returning  to  its  normal  resistance 

value.  The  effect  noted  is  a  "creeping"  one,  and,  in  fact, 
it  has  been  noted  that  it  requires  several  seconds — and 
sometimes,  hours — before  the  cell  returns  to  its  normal 
resistance. 

All  the  early  workers  in  the  art  of  sound  recording  and 
reproduction  used  the  selenium  cell  with  satisfactory  re- 

sults, despite  its  inertia  characteristic,  but  it  is  quite  true 
that  the  inertia  period  will  prevent  the  higher  sound 
frequencies  from  being  reproduced  from  the  film. 
Many  investigators  have  studied  the  effects  of  various 

"addition"  agents  to  selenium,  with  a  view,  of  course,  to 
changing  its  general  characteristics  so  that  the  inertia 
period  might  be  eliminated.  Mr.  Hart,  it  is  reported,  has 
increased  the  sensitivity  of  the  cell  to  the  infra-red  end 
of  the  spectrum,  and  has  also  increased  its  sensitivity 
with  respect  to  frequency  response.  This  has  been  ac- 

complished by  adding  a  trace  of  metallic  iodine  to  the 
selenium  aad  thereafter  annealing  same.  The  writer  had 
occasion  some  ten  or  more  years  ago  to  use  the  Hart 
selenium  cells  and  these  he  found  to  be  extremely  sensitive 
to  both  light  and  temperature.  Extreme  care  had  to  be 
exercised,  however,  in  adjusting  the  proper  potential, 
otherwise  the  cell  would  be  rendered  unfit  for  use. 

-Conducted  by  SAMUEL  WEIN- 

Showing  the  Langmuir  hook-up 

There  seems  to  be  some  technical  error  in  the  manu- 
facturing procedure  of  the  Hart  cell  according  to  in- 
formation gleaned  from  the  Hart  patent.  It  will  be  re- 
membered that  selenium  is  annealed  at  temperatures 

ranging  between  170  and  200  degrees  C.  Iodine  melts  at 

114°  C,  and  boils  at  184°.  In  view  of  these  facts,  then, 
my  contention  is  this: — When  the  annealing  process  is 
finished  the  iodine  is  no  longer  a  part  of  the  selenium.  No 
reaction  product  has  been  formed  between  the  selenium 
and  the  iodine,  since  the  iodine  will  have  volatilized  long 
before  the  proper  temperature  for  annealing  the  selenium 
has  been  reached. 

A  later  patent  of  Mr.  Hart  discloses  how  to  treat  the 
completed  selenium  cell  with  a  saturated  solution  of 
iodine  in  alcohol.  Organic  compounds  containing  iodine 
were  also  tried  and  satisfactory  results  were  obtained  as 
a  result  thereof. 

Samuel  Bagno  has  recently  conducted  some  interesting 
experiments  with  forming  selenium  cells  with  traces  of 
iodine,  although  his  procedure  differed  from  that  of  Mr. 
Hart.  Mr.  Bagno  annealed  the  selenium  in  Mazola  Oil, 
which  contains  iodine,  resulting  in  a  better  manufacturing 
procedure.  Tests  made  with  the  Bagno  cell  show  it  to  be 
ideally  adaptable  for  sound  motion  picture  work,  since  its 
curve  indicates  a  response  of  considerably  more  than 
8,000  cycles. 

Apart  from  the  different  manufacturing  procedures,  it 
might  be  well  to  bear  in  mind  the  thought  that  selenium 
has  not  yet  been  counted  out  for  sound  picture  work  and 
there  is  every  possibility  of  it  staging  a  comeback  under 
actual  test  and  observation  in  studio  and  theatre  work. 

References: 
U.  S.  Patent  No.  1,491,040. 
U.  S.  Patent  No.  1,730,505. 

The  circuit  used  by  Kunz 

Light  Sensitive  Cell  Amplifiers 
NOW  that  a  decision  has  been  rendered  on  one  phase 

of  the  development  in  recording  and  reproducing 
sound  on  motion  picture  film  (we  refer  here  to  the  use 
of  the  "slit"),  we  are  advised  that  certain  interests  are 
now  planning  to  bring  suit  to  sustain  their  rights  on  the 
use  of  an  amplifier  circuit  prior  to  its  entrance  into  the 
power  amplifiers.  Like  the  "slit"  situation  there  is  avail- 

able very  interesting  literature  on  this  amplifier  circuit 
phase  of  the  art  which  is  worthy  of  consideration. 

A  great  many  technicians  are  inclined  to  credit  Pro- 

fessor Kunz1  with  being  the  first  to  adapt  the  photo-elec- 
tric  cell  into   a  three-element  vacuum  tube  circuit  as   a 
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The  Von  Lieben,  Strauss  and  Reisz  contribution 

means  for  amplifying  the  minute  photo-electric  potentials 
generated  as  a  result  of  light  falling  thereon.  The  circuit 
as  used  by  Professor  Kunz  is  shown  herein.  Of  importance 
is  the  fact  that  the  grid  leak  was  omitted  by  Prof.  Kunz, 
and,  as  everyone  will  agree,  its  commercial  adaptation  to 
the  arts  is  seriously  questioned. 

Dr.  Langmuir2  in  his  disclosures  shows  a  more  modern 
circuit  which  was  described  by  him  prior  to  the  work  of 
Prof.  Kunz  (compare  filing  dates  of  Langmuir: — Feb- 

ruary 5,  1914,  and  October  29,  1913). 
The  first  to  adapt  a  three-element  vacuum  tube  with  a 

"light  sensitive  cell"  were  Von  Lieben,  Strauss,  and 
Reisz3.  These  men  used  the  selenium  cell  as  a  "floating 
grid"  with  a  potential  across  it.  It  is  apparent  from  a 
study  of  the  contributions  of  these  men  that  the  subse- 

quent work  of  Kunz  and  Langmuir  was  merely  a  modi- 
fication of  this  original  contribution.  Another  modifica- 

tion of  the  Von  Lieben,  Strauss  and  Reisz  contribution 
may  be  found  in  the  circuit  employed  by  Professor  Comp: 
ton*  in  photometry  (light  measurement)  work. 

Those  sufficiently  interested  will  also  find  considerable 

interesting  data  in  the  contributions  of  Nicholson5,  and 
Nakken6. 

References  * 
iPhvs.   Rev.'  (2),  Vol.   10.  ip.  205,   1917. Phvs.   Rev.    (2).  Vol.   13,  p.   102,   1919. 
"V.  S.  Pat.  No.  1,273,627,  July  23,  1918. 
U.  S.  Pat.  No.  1,282,439,  Oct.    22,  1918. 
XJ.  S.  Pat.  No.  1,313,094,  Aug.  12,  1919. 

»  Electrotech.  Zeit.  Vol.  48,  p.  1359,  1913. 
*  Trans.   Ilium.  Eng.  Soc.  Vol.  15,  p.  28,  1920. 
5TJ.  S.  Pat.  No.  1,470,696,  Oct.  16,  1923. 
•U.  iS.  Pat.  No.   1,522,070,   Jan.  6,   1925. 
Reissue  Pat.  No.  16,870,  Feb.  7,  1929. 

The  Trend  of  New  Developments 
THAT  sound  motion  picture  systems  are  now  passing 

through  a  process  of  refinement  is  evidenced  by  the 
fact  that  much  of  the  apparatus  has  been  greatly  im- 

proved with  respect  to  increased  sensitivity  and  a  greater 
output,  depending,  of  course,  on  the  particular  device 
under  consideration.  At  present  there  are  several  con- 

cerns offering  for  sale  photo-electric  cells  of  a  different 
kind.  These  cells  consist  of  a  film  of  silver  on  copper 
which  is  oxidized  and  after  which  caesium  is  distilled  on 
the  oxidized  plate.  Two  types  are  manufactured:  the 
hard-vacuum  and  the  gas-filled  types.  These  cells  are 
considerably  more  sensitive  to  the  red  end  of  the  spectrum 
and  the  output  in  microamps  per  lumen  is  greater  than 
that  now  obtained  with  the  common  alkali-metal  hydride 
cells. 

In  England  still  another  type  of  photo-electric  cell  is 
being  exploited.  This  consists  of  an  alkali-metal  oxide 
deposited  on  the  inner  walls  of  a  glass  bulb,  or  on  a 
metal  plate,  and  a  filament.  This  type  of  cell  gives  rise 
to  a  greater  photo-electric  emission  than  any  of  the  p.e> 
cells  now  available;  in  fact,  several  hundred  times  the 
output. 

Selenium  in  Practical  Theatre  Work 

It  may  be  news  to  a  majority  of  workers  in  the  art  that 
the  photo-voltaic  (liquid),  cell  is  now  being  used  in  quite 
a  few  of  the  smaller  theatres,  where  experiments  have 
shown  this  type  cell  to  give  very  gratifying  results.  The 
advantage  to  be  had  from  using  this  cell  lies  in  the  fact 

that  no  batteries  are  required  to  make  it  function.  All 
that  needs  to  be  done  is  to  couple  the  cell  direct  to  a  low 
impedance  primary  winding,  the  secondary  winding  of 
which  is  of  a  high  ratio,  and  this  in  turn  is  connected 
into  the  grid  of  the  first  stage  of  the  amplifier  at  a  remote 
place.  No  "head"  amplifiers  are  required  with  this  type 
of  cell,  and  no  hissing  or  other  noises  that  are  prevalent 
with  photo-electric  cells  are  apparent. 

Other  light  sensitive  cell  developments  are  taking  place 
in  the  field  of  selenium,  a  discussion  of  which  appears 
elsewhere  in  this  section.  A  new  type  of  light  sensitive 
cell  will  soon  appear  on  the  market,  preliminary  an- 

nouncements of  which  indicate  that  it  will  combine  all 

the  features  of  the  photo-electric  and  other  types  of  cells. 
Definite  facts  on  this  development  are  lacking  at  present. 
Some  of  the  late  developments  in  light  sensitive  cells 

will  undoubtedly  necessitate  proper  amplifier  circuits, 
accordingly  it  is  well  that  the  projectionist  keep  abreast  of 
the  activity  in  this  field  and  acquaint  himself  with  the 
characteristics  of  cells  and  the  various  circuits  with 
which  they  are  incorporated. 

The  Photo-Electric  Effect 

NOBODY  knows  why  the  current  varies  with  the 
amount  of  light  that  enters  the  photo-electric  cell. 

All  anybody  knows  is  how.  It  has  been  discovered  that 
when  light  falls  on  certain  metals  electrons  are  given  off, 
just  as  electrons  are  given  off  metals  when  they  are 
heated.  It  has  also  been  found  that  when  the  metals 
are  put  in  a  vacuum  the  number  of  electrons  emitted  by 
a  given  metal  with  a  given  amount  of  light  is  greater. 
Also,  it  has  been  found  that  certain  metals  emit  electrons 
more  readily  than  others. 

For  example,  the  alkali  metals — sodium,  potassium,  and 
caesium — emit  electrons  copiously,  and  for  that  reason 
these  and  related  metals  are  used  in  photo-electric  cells. 
The  photo-electrically  active  metals  are  deposited  in  a  thin 
layer  over  the  inside  wall  of  the  glass  envelope  of  the 
cell  and  the  light  is  admitted  through  a  hole  in  this  layer. 
Another  metal  electrode  is  placed  in  the  center  of  the 
tube  and  a  high  voltage  is  impressed  between  the  central 
electrode  and  the  thin  metal  layer,  with  the  positive 
terminal  on  the  central  electrode. 

For  a  given  voltage  between  the  electrodes  the  number 
of  electrons  is,  within  certain  limits,  directly  proportional 
to  the  amount  of  light  energy  that  enters  the  cell.  It  is 
this  proportionality  that  makes  the  cell  particularly  use- 

ful where  freedom  from  distortion  is  essential.  Another 

of  its  valuable  properties  is  that  the  changes  in  the  cur- 
rent through  the  cell  vary  instantaneously  with  changes 

in  the  amount  of  light. 

Use  of  "Shield  Grid"  Amplifiers 
UNTIL  very  recently  but  little  work  had  been  done 

with  the  "shield  grid"  tube  (four  element),  for 
audio  frequency  amplification,  although  it  is  well  known 
that  this  type  of  tube  does  the  work  of  two  or  three 
ordinary  tubes  in  radio  frequency  amplification.  The  use 
of  a  shield  grid  tube  gives  rise  to  a  greater  voltage  ampli- 

fication per  single  tube  than  does  any  other  commonly 
known  type  tube. 

By  coupling  the  photo  voltaic  cell  with  a  low  impedance 
transformer  (primary),  the  secondary  of  which  is  con- 

nected directly  to  the  control  grid  of  the  tube,  and  there- 
after using  the  conventional  resistance-coupled  amplifier, 

using  shield  grid  tubes,  they  have  succeeded  in  building 
a  very  efficient  unit  which  gives  rare  tonal  qualities.  We 
are  advised  also  that  the  RCA  Photophone,  Inc.,  has  re- 

cently built  a  more  efficient  sound  picture  amplifier  which 
employs  shield  grid  tubes. 

The  advantages  of  shield  grid  tubes  are:  (1)  the  re- 
duction of  noises  due  to  interstage  coupling,  (2)  facilitate 

the  use  of  A.  C.  operation  throughout,  avoiding  the  use 
of  cumbersome  batteries  and  their  attendant  care,  and 
(3)  amplifiers  built  with  shield  grid  tubes  require  but 
very  little  space,  as  compared  with  other  type  amplifiers. 
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The  Terminology  of  Photometry1 
THE  total  amount  of  light 

emitted  is  commonly  called  the 
flux  of  light.  Since  light  travels  in 
straight  lines,  it  is  evident  that  a 
small  area  near  the  source  of  the 
light  will  receive  as  much  light  as 
a  larger  one  at  a  distance  (Fig- 

ure 1).  The  small  area  will  thus 
appear  more  brilliantly  illuminated. 

The  brilliancy  of  a  light  source  is 
a  measure  of  the  flux  of  light  emit- 

ted. The  intensity  of  light,  or  flux 
of  light,  in  any  specified  direction  is 
measured  in  candles.  A  candle  is  the 
luminous  intensity  of  light  emitted 
by  a  standard  candle.  This  is  a  can- 

dle made  according  to  certain  definite 
specifications  and  burned  under  spe- 

cific conditions.  It  is  an  arbitrary 
unit  for  measuring  luminous  inten- 
sity. 

Since  practically  every  artificial 
light  source  emits  different  quanti- 

ties of  light  in  different  directions, 
the  brilliancy  in  only  one  direction 
can  be  used  as  the  unit  of  compari- 

son. The  light  giving  power  in  the 
horizontal  direction  has  been  made 
the  basis  of  intensity  measurements. 
By  horizontal  direction  is  meant 
every  direction  in  a  plane  perpen- 

dicular to  the  axis  of  the  light  at  its 
center. 

Candle  Power 

The  candle  power  of  a  lamp  is  its 
luminous  intensity  expressed  in  can- 

dles. The  candle  power  of  a  lamp  is 
usually  different  in  different  direc- 

tions, hence  the  average  or  mean  of 
the  intensities  is  usually  given.  The 
average  or  mean  candle  power  may 
be  the  average  of  the  intensities  in 
a  great  many  different  directions. 
The  mean  spherical  candle  power  of  a 
lamp  is  the  average  of  its  candle 
power  in  all  directions.  The  usual 
luminous  rating  of  lamps  is  expressed 
in  mean  horizontal  candle  power; 
that  is  the  average  of  all  values  of 
luminous  intensity  in  the  horizontal 

plane. 
It  is  evident  from  figure  1  that  the 

1  Contributed       by       Photo-Electric 
Arcturus    Radio   Tube    Co. 

Division, 

amount  of  light  from  a  point  source 
falling  on  a  given  surface  decreases 
as  the  square  of  the  distance  of  the 
surface  from  the  source  of  light. 
The  amount  of  light  that  is  incident 
upon  a  square  foot  at  a  distance  of 
one  foot  from  the  source  is  spread 
out  over  four  square  feet  at  a  dis- 

tance of  two  feet. 

Evidently  the  illumination  pro- 
duced will  vary  with  the  quantity  of 

light  falling  on  the  surface.  That  is, 
the  illumination  also  varies  inversely 
as  the  square  of  the  distance  of  the 
illuminated  surface  from  the  light 
source. 

The  Foot-Candle  Unit 

A  standard  candle  will  produce  a 
certain  definite  illumination  on  a  sur- 

face at  a  distance  of  one  foot.  This 
illumination  is  called  a  foot-candle. 
It  is  a  unit  of  illumination  and  not 

of  candle  power.  In  Figure  1,  if  "S" 
is  a  lamp  of  1  CP  intensity,  and  "A" 
is  a  surface  one  foot  away,  the  in- 

tensity of  illumination  is  one  foot- 
candle.  If  the  surface  is  further 

away,  like  "B"  for  example,  the  in- 
tensity of  illumination  is  less  or  xk 

of  a  foot-candle.  The  foot-candle  is 
a  unit  of  intensity  and  accordingly 

any  value  expressed  in  foot-candles 
must  be  a  value  of  one  point  only, 
unless  it  is  given  as  an  average 
value. 

The  quantity  of  light  emitted  by  a 
light  source  has  been  called  the  flux 
of  light.  The  amount  of  light  that 
produces  an  average  illumination  of 
one  foot-candle  on  an  area  of  one 
square  foot  is  called  a  lumen.  What 
is  meant  by  a  quantity  of  light  will 
be  better  understood  by  references  to 
Figure  1.  The  solid  angle  included 
by  the  planes  aSb,  bSc,  cSd,  and  aSd, 
may  be  considered  as  including  a  cer- 

tain amount  of  light. 
The  luminous  intensity  in  candle 

power  may  be  different  in  different 
directions  within  the  solid  angle,  but 
the  quantity  of  light  within  the  angle 
is  a  definite  fixed  amount.  If  this 
amount  is  such  that  the  illumination 

on  "A"  per  square  foot  is  one  foot- 

candle,  the  light  flux  in  lumens  is 

equal  to  the  area  of  "A"  in  square 
feet.  If  "A"  has  an  area  of  one 
square  foot  and  the  average  illumina- 

tion is  one  foot-candle  the  quantity 
or  flux  of  light  is  one  lumen.  If  we 
assume  "S"  to  be  a  point  source  emit- 

ting light  uniformly  in  all  directions, 
then  the  total  flux  in  lumens  is  equal 

to  4tt  times  candle  power  of  "S." Assume  for  the  above  condition 
that  the  point  source  is  at  the  center 
of  a  hollow  sphere  whose  radius  is 
one  foot.  Then  the  total  light  flux 

emitted  by  the  point  source  is  inter- 
cepted by  the  internal  area  of  the 

sphere,  hence  the  total  flux  in  lumens 
will  be  equal  to  the  area  of  the  sphere 
multiplied  by  the  intensity  of  the 
point  source. 

Abbreviations  of  the  above  terms 
follow : 

Candle  Power — C.  P. 
Mean     Horizontal     Candle     Power — 

M.  H.  C. 

Mean      Spherical      Candle      Power — 
S    C    P 

Foot  Candle— Ft.  C. 
Lumen — L. 

Electrolytic    Condenser    Action 

By  Joseph  Calcaterra1 

IF  an  alternating  current  is  ap- plied across  a  cell  consisting  of 
an  aluminum  electrode  in  certain 
electrolytes,  current  will  flow  through 
the  cell  when  the  electrolyte  is  posi- 

tive with  respect  to  the  aluminum 
electrode.  No  current,  however  will 
flow  when  the  current  reverses  so 
that  the  aluminum  is  positive  with 
respect  to  the  electrolyte,  provided  a 
certain  critical  voltage  is  not  ex- 
ceeded. 

This  rectifier  action  is  caused  by 
the  formation  of  a  very  thin  film  on 
the  aluminum  electrode.  The  film  has 
the  peculiar  property  of  offering  very 
little  resistance  to  the  flow  of  current 
from  the  electrolyte  to  the  aluminum 
electrode,  but  of  offering  very  high 
resistance  to  the  flow  of  current  in 

the  opposite  direction,  from  the  alum- 
inum to  the  electrolyte. 

For  all  practical  purposes,  the 
film  may  be  considered  as  a  very 
thin  dielectric  between  the  two  con- 

ducting electrodes  (aluminum  and 
the  electrolyte),  as  far  as  currents 
which  would  tend  to  flow  from  the 
aluminum  anode  to  the  electrolyte 
(aluminum  positive  with  respect  to 
the  electrolyte)  are  concerned. 

Higher  Capacity  Obtainable 

Since  the  dielectric  film  is  very 
thin,  and  the  film  is  formed  on  all 
surfaces  of  the  aluminum  electrode, 
the  capacity  obtainable  per  square 
inch  of  the  aluminum  electrode  is 

very  high,  especially  when  sheet 
aluminum  is  used  as  the  positive 
electrode,  or  anode  of  the  condenser 

cell. 
The  great  difference  in  the  thick- 

ness of  this  dielectric  film,  as  against 
the  much  greater  thickness  of  the 
waxed  paper  dielectric  used  in  paper 

'Aerovox   Wireless   Corp. 
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condensers,  accounts  for  the  much 
higher  capacity  obtainable  in  a  given 
space   in   the   electrolytic   condenser. 

Because  of  the  polarized  feature  of 
all  types  of  electrolytic  condensers, 
they  should  be  used  only  on  steady 
or  pulsating  direct  current  or  recti- 

fied alternating  current  circuits. 

Proper   Circuit   Connection 

In  connecting  the  condenser  into  a 
circuit,  the  anode  or  positive  terminal 
should  always  be  connected  to  the 
positive  side  of  the  circuit  and  the 
cathode  or  negative  (can),  terminal 
should  be  connected  to  the  negative 
side  of  the  circuit. 

The  use  of  electrolytic  condensers 
under  conditions  of  voltage  in  excess 
of  their  rated  peak  voltages  will  re- 

sult in  failure  of  the  condensers,  the 

failure  being  temporary  if  the  over- 
voltage  is  applied  for  a  short  time 
and  permanent  if  continued  for  long 
periods.  Failure  of  the  condensers 
under  such  conditions  is  no  reflection 
on  the  quality  of  the  condenser  since 

the  application  of  such  excessive  volt- 
ages constitutes  abuse  of  the  con- 

denser. 

Measuring  Peak  Voltages 

In  measuring  peak  voltages  in  vari- 
ous circuits,  measurements  should  be 

taken  under  actual  operating  and  "no 
load"  conditions  and  with  primary 
voltages  which  may  be  met  with  in 
actual  service,  since  the  removal  of 
tubes  from  their  sockets,  the  initial 
time  lag  before  tubes  begin  to  draw 
current,  line  fluctuations  and  other 
such  factors  will  cause  peak  voltages 
to  rise  beyond  their  normal  values. 

The  measurements  should  of  course 
be  made  with  a  peak  voltmeter  and 
not  with  a  standard  D.  C.  voltmeter. 

It  is  also  very  important  to  use  ac- 
curate measuring  instruments  in 

making  such  tests.  An  error  of  2% 
may  mean  a  difference  of  10  volts  at 
500  volts  so  that  an  inaccurate  meter 
may  read  495  to  500  volts  when  the 
actual  voltage  in  the  circuit  is  ac- 

tually 505  to  510  volts,  an  excessive 
voltage  for   continuous   operation. 

Effect  Slides  Valuable  Projection  Aid 
By  HARRY  RUBIN 

Supervisor  of  Projection,  Publix  Theatres 

WITH  a  great  variety  of  effect 
slides  available,  projectionists 

are  enabled  to  "dress  up"  their 
shows  with  a  Brenograph  or  stereop- 
ticon  presentation,  obtaining  econom- 

ical yet  very  effective  presentations 
which  reflect  credit  on  their  work 

and  mean  extra  money  at  the  box- 
office.  Publix  has  done  much  good 
work  with  effect  slides,  but  similar 

ideas  may  be  employed  by  all  thea- 
tres with  results  equally  effective.  A 

little  initiative  on  the  part  of  the  pro- 
jectionist and  cooperation  with  house 

managers  on  the  "idea"  will  result 
in  finer  presentations. 

Effect  slides  may  be  used  in  two 
ways.  The  slides  are  made  up  in 
positive  and  negative.  One  way  to 
use  the  slides  is  to  put  both  slides  on 
together.  The  other  way  is  to  put 
either  the  negative  or  positive  slide 
on,  this  giving  one  effect.  Then  by 
adding  the  other  slide  in  the  effect 
machine,  another  effect  will  be  ob- 

tained. It  is  also  possible,  in  using 
an  effect  slide,  to  get  either  a  day 
effect  or  a  night  effect  simply  by 
employing  different  color  gelatines. 

Projection    Procedure 

When  using  effect  slides  never  show 
a  blank  screen  or  close  in  on  a  blank 
screen.  Fade  effect  slides  on  your 
front  house  curtain  slowly  and  then 
when  the  curtains  open,  the  effect  is 
already  there  on  the  screen  for  the 
audience  to  see.  When  closing  in, 
draw  in  the  curtains  and  then  fade 
the  slide  out  slowly. 

The  procedure  for  effect  slides  is 
to  project  the  effect  on  a  magnascope 
screen  a  few  seconds  before  beginning 
the   film,  to  register   an   atmospheric 

impression  on  the  audience.  Then 
project  the  picture  onto  the  effect. 
The  effect  is  generally  kept  on  the 
big  screen  until  the  main  titles,  credit 
titles  and  cast  of  the  film  is  run  off. 

At  the  end  of  the  titles,  the  magna- 
scope screen  is  drawn  down  to  the 

standard  size  picture  screen  and  the 
effect  dissolved  from  the  effect  ma- 
chine. 

Effect  slides  of  suitable  design  are 
particularly  helpful  when  desiring  to 
present  short-length  material,  such  as 
novelties,  trailers,  musical  or  singing 
numbers,  etc.  In  this  connection,  it 
is  necessary  to  block  out  the  center  of 
the  slide  to  allow  for  the  picture.  It 
is  also  preferable  to  keep  the  effect 
slide  on  during  the  entire  subject.  In 
blocking  out  the  slide,  it  is  necessary 
that  the  picture  fit  perfectly  into  the 
blocked  out  portion  of  the  slide,  when 
both  effect  and  picture  appear  on  the 
screen.  When  this  is  properly  done, 
you  get  an  illusion  of  depth. 

For  Presentation  Work 

Effect  slides  are  invaluable  in  or- 
gan recitals  and  presentations.  Ef- 
fect slides  are  projected  on  the  full 

magnascope  screen,  using  suitable 
designs  and  color  combinations,  and 
kept  on  the  screen  throughout  the  en- 

tire recital.  Word  or  letter  slides  can 
be  superimposed  on  the  effect  design 
with  the  regular  stereopticon.  This 
serves  as  a  colorful  background.  By 
changing  effects  weekly  you  can  al- 

ways have  an  interesting  variety  to 
give  your  patrons. 

Slide  effects  are  also  used  to  pro- 
duce atmospheric  effects  on  front 

curtains  while  musical  overtures  or 
prologues  are  presented.     These  front 

curtains,  however,  must  be  con- 
structed of  material  that  will  take 

projection. Color  wheels  can  be  used  on  de- 
signs adapted  for  them.  Also  in  con- 

junction with  the  effect  slides  mov- 
ing effects  can  be  used,  such  as  clouds 

or  water  ripple,  etc.,  on  designs  suit- able for  them. 

Schneider    Machines    to    Museum 

Motion  picture  history  in  America 
will  be  greatly  enriched  by  the  gift 
of  thirty-three  of  the  early  machines 
used  in  the  industry  to  the  Smith- 

sonian Institution  at  Washington  un- 
der the  will  of  Mrs.  Stanislawa 

Schneider,  widow  of  Eberhard  Schnei- 
der, an  inventor  and  manufacturer, 

filed  for  probate  in  Queens  County, 
N.  Y.,  recently. 

Mrs.  Schneider  died  in  Flushing, 
Sept.  2,  leaving  an  estate  which,  in 
addition  to  the  collection,  contains 
little  more  than  personal  and  house- 

hold effects  and  is  not  expected  to 
exceed  $2,500.  Four  daughters  and 
two  sons  will  share  the  residue. 

Included  among  the  machines  is 
the  first  practical  motion-picture  pro- 

jector, which  Mr.  Schneider  brought 
out  about  1891. 

Disc  Recording  Efficiency 
As  illustrating  the  efficiency  with 

which  the  wax  negative  is  developed 

and  printed,  records  are  made  avail- 
able on  an  overnight  basis  in  any 

quantity  which  the  various  studio 
needs  require.  In  emergencies  the 
records  can  be  processed  in  three 
hours  after  being  recorded.  Ad- 

ditional records  can  be  obtained  on  a 

few  minutes'  notice  if  required  in  a 
hurry.  In  this  respect,  the  disc 
record  keeps  pace  with  the  ordinary 
schedule  of  development  of  the  pic- 

ture film. 

Good  quality  of  reproduction  is  es- 
sential, and  this  quality  must  be  con- 

sistently obtained  for  successful 
work.  Disc  records  can  be  duplicated 
without  limit  as  to  number,  and  each 
record  will  be  just  the  same  as  all 
others. 

The  disc  record  has,  to  a  high  de- 
gree, the  very  essential  element  of 

consistency;  that  is,  the  quality  of 
recordings  from  day  to  day  is  not 
affected  appreciably  by  the  recording 
medium.  The  quality  of  reproduction 
can  be  intentionally  varied  over  a 
wide  range  of  electrical  circuit 
changes,  and  thereby  many  defects 
arising  from  inefficient  pick-up  of 
sounds  can  be  partly  eliminated. 
While  this  is  true  of  any  method  of 
recording,  the  consistent  quality  of 
disc  recording  makes  easy  such  cor- rections. 

Surface  noise  is  usually  determined 
by  undesired  sounds  on  the  recording 
stages,  chiefly  camera  noise.  Where 
only  the  wanted  sounds  are  recorded, 
the  surface  noise  is  largely  negligible. 

From  the  viewpoint  of  production 
efficiency,  the  disc  record  has  the 
merit  of  being  ready  to  go  at  all  times. 
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RCA    Hard-of-Hearing    Ap- 

paratus Now  Ready 
RCA  Photophone,  Inc.,  announces 

the  perfection  of  the  Acousticon  Seat- 
phone  which  is  to  be  installed  in 
theatres  as  an  aid  to  the  hard-of- 
hearing.  The  Acousticon  Seatphone 
is  the  product  of  the  Dictograph  Prod- 

ucts Company,  manufacturers  of  the 
individual  and  church  Acousticons  and 

the  engineers  of  that  company,  in  col- 
laboration with  the  engineering  organ- 

ization of  RCA  Photophone,  Inc.,  have 
so  co-ordinated  the  delicate  sound  re- 

producing equipment  of  each  system 
that  persons  whose  hearing  is  defec- 

tive may  now  enjoy  sound  motion  pic- 
tures equally  as  well  as  their  neigh- 

bors whose  hearing  is  normal. 
The  Acousticon  Seatphone  is  an  at- 

tractively designed  device.  A  receiver 
is  held  to  the  ear  by  means  of  a  lorgn- 

ette handle.  A  cord  in  the  handle  of 
the  Seatphone  extends  for  sufficient 
length  to  a  plug  which  the  user  in- 

serts in  a  receptacle  on  the  arm  of  the 
seat.  This  receptacle  provides  the 
connection  between  the  Acousticon 
Seatphone  system  and  the  amplifying 
system  of  the  RCA  Photophone  sound 
reproducing  equipment.  Contact  hav- 

ing been  made,  the  Acousticon  Seat- 
phone at  once  picks  up  the  sound  to 

which  those  of  normal  hearing  are 
listening  and  the  hard-of -hearing 
patron  proceeds  to  see  and  hear  what 
is  going  on  upon  the  screen  with  as 
much  satisfaction  as  his  neighbor.  It 

might  be  said  that  he  proceeds  to  en- 
joy what  is  seen  and  heard  upon  the 

screen  with  even  greater  satisfaction 
than  his  neighbor,  for  he  is  not  being 
annoyed  by  conversation  or  other  ex- 

traneous noises  that  oftentimes  mar 
the  presentation  of  sound  pictures. 

Volume    Control 

One  of  the  important  features  of 
the  Acousticon  Seatphone  is  that  the 
volume  of  sound  can  be  controlled  to 
suit  the  user.  A  tiny  lever  enables 
the  hearer  to  reproduce  104  variations 
of  sound,  and  adjustment  may  be 
made  at  any  time. 

It  will  be  the  purpose  of  RCA 
Photophone,  Inc.,  to  introduce  the 
Acousticon  Seatphone  to  every  ex- 

hibitor of  sound  motion  pictures  in  the 

country.  Installed  at  Proctor's  Fifty 
Eighth  Street  theatre,  New  York 
City,  several  months  ago,  the  new 
device  has  been  warmly  received  by 
hundreds  of  hard-of-hearing  persons 
who  previously  had  been  denied  the 

pleasure  of  enjoying  the  sound  motion 
pictures  presented  at  that  theatre. 

Line  Voltage  Fluctuations 

"The  line  voltage  problem  is  a  seri- 
ous one,  and  simply  ignoring  the  is- 
sue is  no  solution,"  states  John  J. 

Mucher,    President    of    the    Clarostat 

Mfg.  Co.,  of  Brooklyn,  N.  Y.  "We 
receive  numerous  complaints  and  re- 

quests for  assistance.  Peculiarly 
enough,  the  complaints  regarding 
fluctuating  line  voltage  are  not  con- 

fined to  hydro-electric  power  areas, 
where  such  trouble  is  commonplace, 
but  come  from  our  largest  metropoli- 

tan centers  with  steam  power  plants 
of  ample  generating  capacity.  Serv- 

ice men  report  line  voltage  variations 
from  90  to  140  volts,  in  some  instances 
over  150.  Obviously,  tubes  are  not 
made  to  function  satisfactorily  with 
such  variations  from  the  standard 

110-120  volt  supply,  hence  tube  fail- 
ures, power-back  breakdowns,  and 

poor  results  are  constantly  reported 
by  those  out  in  the  field. 

"In  view  of  the  simplicity  and  low 
cost  of  providing  line  voltage  regula- 

tion, it  seems  unbelievable  that  any- 
one can  continue  to  permit  such  serv- 
ice troubles  except  that  fluctuating 

line  voltage  is  not  generally  under- 
stood nor  appreciated.  Furthermore, 

the  power  companies,  by  steadfastly 
insisting  that  their  line  voltages  are 
scrupulously  maintained — meaning  at 
the  powerhouse  switchboard,  of 

course,  and  not  in  the  consumer's 
home  where  the  power  company  has 
little  or  no  control  of  conditions — we 
must  continue  to  pay  dearly  for  un- 

controlled line  voltage  conditions." 

A    New    Mellaphone    Portable 

Disc  Reproducer 
A  new  portable  disc  reproducer  is 

the  latest  product  of  the  Mellaphone 

Corp.,  of  Rochester,  N.  Y.,  well-known 
in  the  industry  through  the  manufac- 

ture and  distribution  of  other  sound 

picture  apparatus.  All  parts  of  this 
new  portable  equipment  are  cast 
aluminum,  insuring  lightness  and 
true  portability.  The  turntable  disc, 
however,  is  a  cast  steel  plate,  insur- 

ing smooth  quality  reproduction  of 
both  music  and  voice. 

The  Mellaphone  portable  employs 
special  gears  cut  by  the  Gleason 
Works,  and  together  with  these  gears 
is  embodied  an  ingenious  spring-sus- 

pended filter  which  tends  to  guaran- 
tee excellent  tonal  quality.  Audak 

pick-ups  are  furnished  with  the  equip- 
ment, and  may  be  had  in  either  high 

or  low  impedance  and  tuned  models. 
A  specially  designed  fader  is  also 
standard. 

The  portable  motor  drive  is  easily 
attached,  no  drilling  or  altering  be- 

ing necessary.  It  is  not  necessary  to 
send  a  projector  to  the  factory  in  or- 

der for  the  attachment  to  be  made. 
This  portable  equipment  is  suitable 
for  all  types  of  projectors  on  the 
market.  The  complete  turntable  is 
furnished  with  a  compact  carrying 
case.  Portable  amplifiers  and  speak- 

ers are  also  supplied. 
Sales  of  this  Mellaphone  portable 

equipment  are  through  independent 
supply  dealers  everywhere. 

Mellaphone.   Portable    Reproducer 

The    New   X   Cell 

SINCE  the  advent  of  sound-on-film reproduction  in  the  theatre  there 
have  been  feverish  attempts  among 
scientists  to  bring  the  photo-electric 
cell  to  a  state  of  perfection  embody- 

ing high  sensitivity,  ruggedness  of 
construction,  uniformity  and  a  com- 

paratively long  life.  The  greatest  dis- 
advantage in  the  use  of  the  pres- 

ent day  photo-electric  cell,  with  its 
inherent  low  sensitivity,  is  the  nec- 

essity of  using  high  gain  multi-stage 
pre-amplifiers  to  bring  the  output  of 
the  cell  up  to  a  level  high  enough  to 
drive  the  power  stages.  This  means 
that  only  the  most  skillfully  designed 
apparatus  can  be  used  to  obtain  satis- 

factory reproduction. 
The  difficulties  encountered  in  the 

use  of  photo-electric  amplifiers  with 
its  associated  apparatus  are  too  well 
known  to  warrant  elaboration  at  this 
time.  Microphonism  and  distortion 
in  tubes,  inductive  pickup,  in  high 
impedance  circuits,  location  of  deli- 

cate apparatus  on  or  near  vibrating 
projectors,  together  with  complicated 
wiring  of  batteries  and  controls  are 
but  a  few  of  the  resultant  evils. 

With  this  in  mind  the  engineers  of 
the  Pacific  Research  Laboratories  set 

out  to  produce  a  cell  with  sufficient 
output  to  operate  a  modern  power  am- 

plifier direct,  thus  eliminating  pre- 
amplification  with  its  attendant  wor- 

ries. Their  efforts  have  been  re- 
warded with  a  highly  sensitive  cell 

and  a  sturdy  one  with  the  assurance 
of  a  long  life  and  uniformity  in  pro- duction. 

Construction    Details 

This  new  light  sensitive  device  is 
known  as  the  "X  Cell"  and  differs 
from  the  conventional  type  of  photo- 

electric cell  both  in  construction  and 
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composition  of  the  light  sensitive  ele- 
ment. The  cell  proper  consists  of  two 

glass  discs  about  three-quarters  of 
an  inch  in  diameter  between  which 

the  photo-conductive  surface  is  sealed. 
This  latter  in  turn  is  mounted  in  a 
bakelite  or  metal  case.  The  nature 

of  the  photo-conductive  material  can- 
not be  disclosed  at  this  time. 

Durability 

The  extreme  physical  and  electri- 
cal ruggedness  of  the  X  cell  lies  in  the 

fact  that  no  vacuum  tubes  or  gases 

are  used,  thereby  eliminating  the  pos- 
sibilities of  damage  by  breakage  or 

ionization.  Tests  have  shown  that  the 
X  cell  may  be  subjected  to  the  direct 
sunlight  for  one  thousand  hours  with 
the  full  voltage  applied  without  any 
change  in  the  electrical  characteris- 

tics whatever.  Under  normal  oper- 
ating conditions  this  assures  a  long 

trouble  free  life. 

Sensitivity 

For  motion  picture  sound  work  it 
will  be  interesting  to  note  that  with 
.4  lumens  light  flux  (approximate 
amount  of  light  obtained  through  the 
ordinary  optical  system)  at  4.5  volts 
an  output  of  one-half  milliampere  is 
obtained.  This  is  sufficient  to  load  up 
any  three-stage  power  amplifier  to 
capacity.  In  actual  tests  a  Silver- 
Marshall  type  692  amplifier  was  used 
working  directly  from  the  X  cell 
through  an  audio  transformer.  In 
this  way  ample  volume  was  obtained 
for  a  twelve  hundred-seat  auditorium. 

In  other  tests  using  only  a  two- 
stage  Loftin  White  amplifier  enough 
volume  was  obtained  to  fill  a  room 
thirty  by  sixty  feet.  This  fact  alone 
opens  up  great  possibilities  in  the 
field  of  portable  and  home  talking 
pictures.  For  those  interested  in  re- 

lay work,  it  will  be  seen  that  the  X 
cell  will  operate  without  any  ampli- 

fication whatever  a  relay  up  to  5  mil- 
liamperes  on  22.5  volts  with  51.2  lu- 

men light  flux. 

Coupling  Mediums 

The  new  X  cell  is  adaptable  to  any 
means  of  coupling  such  as  direct  re- 

sistance, impedance  or  transformer. 
For  motion  picture  work  the  X  cells 
are  manufactured  with  a  low  imped- 

ance to  permit  transformer  coupling. 
With  the  latter  type  a  two-trans- 

former fader  unit  can  be  located  be- 
tween the  projectors  and  leads  from 

this  run  anywhere  in  the  room  to  the 
power  amplifier.  Two  small  4.5  volt 
C  batteries  can  be  located  in  the 
transformer  box  to  supply  the  polar- 

izing voltage  for  the  cells.  This  makes 
sound-on-film  as  simple  as  disc  re- 

production, eliminating  battery-op- 
erated head  amplifiers  which  are  a 

constant  source  of  worry. 
Further  information  on  this  new  cell 

development  may  be  had  by  address- 
ing Pacific  Research  Laboratories, 

1489  West  Washington  St.,  Los  An- 
geles, Calif. 

New    Changeover   Adapter   for 
Rear  Shutter  Projectors 

With  the  introduction  of  the  rear 
shutter  it  was  found  that  certain 
changeovers  that  were  attached  to  the 
rear  of  the  projector  head  would  not 
fit  there  any  longer  because  the  man- 

ufacturers of  rear  shutters  had  not 
allowed  enough  space  between  the 
rear  shutter  housing  and  the  projector 
for  the  box  to  fit  in.  This  necessitated 
changes  not  in  the  rear  shutter  but  in 
the  changeover  attachment. 

A  special  adapter  for  the  projection 
head  to  overcome  this  difficulty  is  now 
being  made  by  the  W.  &  W.  Specialty 
Co.,  159  West  21st  St.,  New  York. 
This  special  adapter  permits  the 
changeover  box  to  be  fitted  right  in, 
and  at  a  very  minimum  expense. 
With  this  new  adapter  it  is  not  neces- 

sary either  to  make  troublesome  alter- 
ations or  to  purchase  a  new  change- 

over when  changing  shutters  on  exist- 
ing heads  or  buying  a  new  rear 

shutter  projector. 
This  new  adapter  has  no  parts  that 

will  crack  or  break  under  ordinary 
usage,  and  it  can  be  attached  within  a 
very  few  minutes,  no  drilling  or 

tapping  being  necessary.  The  pro- 
jectionist simply  screws  the  adapter 

to  the  head — where  the  box  originally 
was — and  then  screws  the  box  down 
upon  the  adapter;  then  reverses  the 
leads  in  the  box  and  everything  is  set 
to  run.  These  adapters  are  now  being 
used  extensively  on  the  Fox  Circuit. 

Present    A.    C.    Heater    Tubes 

Withstand   Intense    Heat 

Present-day  heater  type  A.  C.  tubes 
mark  an  achievement  of  the  highest 
order  in  the  development  of  severe 
service  materials.  For  one  thing,  the 
insulator  tubing  in  most  tubes  must 
have  a  fusion  point  above  2270  deg. 
C,  as  contrasted  with  1820  deg. 
which  is  the  fusion  point  of  porce- 

lain. What  is  more,  the  insulating 
tubing  must  not  warp,  shrink,  break, 
decompose  or  interact  with  the  tungs- 

ten wire  at  this  temperature.  It  must 
remain  a  good  dielectric  at  glowing 
temperatures.  Meanwhile,  the  tiny 
holes  throughout  the  length  of  the 
tubing  no  larger  than  the  lead  of  an 
ordinary  lead  pencil — holes  hardly 
visible  to  the  naked  eye — must  be  ac- 

curate in  size  and  evenly  spaced  at 
all  times. 

The  short  life  of  earlier  A.  C.  tubes 
has  been  traced  to  several  causes.  In 
the  first  place,  materials  originally 
employed  for  the  heater  insulator  were 
quite  unsatisfactory.  The  severity  of 
the  service  conditions  was  not  real- 

ized. Impurities  resulted  in  broken- 
down  insulation.  There  was  fre- 

quently a  chemical  interaction  be- 
tween insulating  material  and  tung- 

sten wire.  A  common  cause  of  fail- 
ure was  the  fusing  of  insulator  and 

wire,  with  early  breakage  of  both 
tubing  and  wire,  due  to  unequal  rates 
of  expansion  and  contraction.     Porce- 

lains, fused  quartz,  alumina  and 
other  materials  were  tried  in  turn, 
only  to  prove  incapable  of  fulfilling 
the  extremely  trying  conditions. 

Magnesia  Great  Aid 

The  remarkable  life  and  perform- 
ance of  present-day  heater  type 

tubes,  according  to  Henry  L.  Crowley 
of  West  Orange,  N.  J.,  a  pioneer 
worker  and  manufacturer  of  syn- 

thetic ceramics,  are  due  to  the  intro- 
duction of  magnesia.  This  material 

eliminates  the  heretofore  critical  ex- 
haust conditions  and  high  shrinkage 

in  tube  production,  and  provides  the 
desired  operating  conditions.  The 
crolite  magnesia  insulated  tubes  now 
available  on  the  market  have  a  life 
of  several  thousand  hours,  and,  what 
is  more,  are  capable  of  withstanding 
severe  voltage  overloads  without  ma- 

terially decreasing  their  useful  life, 
thus  solving  the  problem  of  fluctuat- 

ing line  voltage  faced  in  many  sec- 
tions of  the  country.  In  fact,  it  is 

now  possible  to  obtain  heater  type 
tubes  superior  to  the  filament  type, 
due  to  the  successful  solution  of  the 
insulation   problem. 

New  De  Forest  P.E.   Cell 

Greatly  increased  sensitivity  is 
the  outstanding  feature  of  the  new 
De  Forest  caesium  type  photo-elec- 

tric cell,  aside  from  extreme  compact- 
ness. This  cell,  in  a  — 99  size  glass 

bulb,  with  the  standard  four-prong 
base,  has  an  output  of  35  to  75  micro- 

amperes per  lumen,  or  several  times 
the  output  of  the  larger  potassium 
photo-electric  cells  heretofore  exten- 

sively employed.  As  an  example  of 
its  sensitivity,  an  automobile  head- 

light bulb  a  foot  away  from  the  cell, 
shining  through  a  %-inch  hole,  will 
result  in  an  output  of  4  to  7  micro- 

amperes. To  obtain  a  corresponding 
output  from  the  potassium  type  cell, 
a  large  size  incandescent  lamp  of 
many  times  as  much  candle-power 
would  have  to  be  employed  as  the 

light  source. 
The  new  De  Forest  caesium  photo- 

electric cell  has  been  employed  for 
several  months  past  in  the  radio- 
vision  pick-up  equipment  of  the  De 
Forest  experimental  transmitting  sta- 

tion, W2XCD,  maintained  at  Passaic, 

N.  J. 

Blue    Seal    Products    Co.    Has 

Fine  Equipment  Record 
The  Contner-Blue  Seal  Universal 

Lens  Adaptor  and  Aperture  System 

for  projecting  standard  and  movie- 
tone film  the  full  screen  ar,ea  was 

introduced  to  the  trade  in  June,  1929. 
This  device  has  met  with  great  suc- 

cess to  the  extent  that  many  thou- 
sands of  installations  have  been  made 

throughout  the  world.  Many  larger 
theatre  circuits  have  adopted  them  as 
standard  equipment,  as  they  have 
many  other  Blue  Seal  products. 

A  new  and  important  improvement 
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has  just  been  developed  on  the  film 
trap,  and  this  is  to  use  an  alloy  of 
iron  in  the  construction  instead  of  a 
white  metal  or  lead  as  formerly  used. 
These  new  traps  are  guaranteed  not 
to  warp  under  the  intense  heat  of  the 
arc  spot,  which  is  an  important  fea- 

ture. A  warped  film  trap  changes 
the  relation  of  the  film  passing 
through  the  gate  at  the  aperture  and 
will  put  the  picture  out  of  focus  on 
either  one  side  or  the  other  on  the 
screen,  and  will  also  cause  an  in  and 
out  of  focus  effect  when  projecting 
a  warped  film.  A  perfect  trap  is 
essential  for  the  projection  of  sound 
pictures  and  the  Blue  Seal  Co.  has 
spared  no  expense  to  turn  out  a  film 
trap   for   this   purpose. 

An  installation  of  a  Blue  Seal  film 
trap  on  the  projector  not  only  assures 
perfect  projection,  but  means  that  the 
cost  is  ended.  It  will  last  the  life  of 
the  machine.  Many  exhibitors  have 
checked  up  on  their  past  repair  bills 
and  have  found  that  on  an  overhaul 
job,  the  trap  has  been  replaced  in 
every  case,  due  to  being  warped. 

New  Blue  Seal  Products 

The  Blue  Seal  Products  Co.  has 

been  manufacturing  improved  acces- 
sories for  the  projection  room  since 

1913.  Many  of  their  improvements 
have  been  adopted  by  the  projector 
manufacturers  and  incorporated  into 
their  projectors.  At  present  this 
Company  has  several  new  improve- 

ments, now  in  the  working,  to  intro- 
duce this  Fall.  These  new  devices 

will  be  announced  in  the  various 

trade  papers.  Blue  Seal's  policy  has 
always  been  to  keep  abreast  with  the 
times  and  in  many  cases  a  few  steps 
ahead. 

The    Pentode   Tube   in    Sound 
Motion  Picture  Work 

Several  months  ago  the  technical 
sections  of  the  lay  press  and  all  the 
technical  magazines  heralded  the 
perfection  of  a  new  kind  of  tube,  the 

"pentode."  In  the  light  of  recent  de- 
velopments it  appears  that  exaggerat- 

ed claims  were  made  for  this  tube  at 
that  time,  for  the  pentode  has  failed 
to  "revolutionize  procedure  in  radio, 
sound  motion  pictures,  television,  and, 
in  fact,  any  art  that  employed  a 
vacuum  tube  in  its  electrical  circuit." 

At  the  present  time  nothing  has 
materialized  to  justify  the  assertions 
of  these  revolutionary  contributions, 
and,  in  fact,  it  is  apparent  that  only 
very  few  serious  workers  in  the  art 
are  experimenting  further  with  the 
pentode  tube  with  a  view  to  simplify- 

ing amplifier  circuits  now  in  common 
use. 

Pentode  Not  New 

The  pentode,  as  its  name  implies, 
is  a  hard-vacuum  tube  containing  five 
elements:  a  filament,  a  plate,  and 
three  grids.  The  pentode  is  by  no 
means  new  and  is  commonly  known  in 
the  technical  and  patent  literature, 
having  been   on   the   open  market   in 

both  England  and  Germany  for 
several  years. 

The  general  characteristics  of  the 
pentode  as  set  forth  by  the  CeCb 
Manufacturing  Co.  of  Providence, 
R.  I.,  are  as  follows: 

Filament  voltage    5.0  Volts 
Filament  current   2.00  Amperes 
Plate   voltage   300   Volts 
Screen  grid  voltage   200  Volts 
Control  grid  voltage   — 16  Volts 
Plate   current   43   milliamps. 
Screen  grid  voltage   9  milliamps. 
Amplification    factor      55 
Plate  resistance   22,200   Ohms 
Mutual  conductance . .  2500  Microhms 
Undistorted  power  output.. 2.4  Watts 
Optimum  load  impedance .  5000  Ohms 

It  is  apparent  from  the  above  that 
the  output  of  the  pentode  will  work 
directly  out  of  a  power  detector  and 
give  approximately  2.4  watts  of  power 
output  when  worked  into  a  dynamic 
speaker  of  about  5,000  ohms,  there- 

fore replacing  a  227  and  a  250  output 
stage  of  amplification.  The  resultant 
simplification  in  apparatus  would  be 
very  advantageous  in  sound  picture work. 

A  disadvantage  in  the  use  of  the 
pentode  is  its  microphonic  character- 

istic, making  necessary  the  use  of 
shock-proof  mountings. 

Smokeless  Flashlight  Shots 
The  General  Electric  Company  has 

just  announced  a  new  device  which 
will  do  away  with  the  smoke  which 
follows  a  flashlight  picture  and  which 
has  made  this  phase  of  theatre  work 
such  a  torment  for  actors  and  ac- 
tresses. 

The  flash  is  confined  entirely  with- 
in a  specially  prepared  clear  bulb  of 

standard  design  in  which  is  a  flash- 
light filament  and  a  quantity  of  very 

thin  aluminum  foil  in  crumpled  sheet 
form.  The  lamp  operates  on  a  115- 
volt  house  supply,  or  with  dry,  stor- 

age or  flashlight  batteries. 
When  the  circuit  is  closed  the  fila- 

ment is  lighted  and  this  ignites  the 
aluminum  foil  which,  because  of  the 
presence  of  oxygen  in  the  bulb,  burns 
fiercely  and  quickly.  The  whole  op- 

eration requires  one  one-hundredth 
of  a  second  and  a  new  bulb  is  needed 
for  each  flash.  The  device  was  de- 

veloped in  the  incandescent  lamp  de- 
partment of  the  company  at  Cleve- land. 

Weekly  Radiovision  Feature 
Programs  Now  on  Air 

Celebrities  of  stage,  concert  hall, 
journalism  and  public  life  are  now 
being  seen  and  heard  over  the  air, 
as  the  climax  to  regular  radiovision 
or  radio  television  broadcasting. 
Next  Tuesday  evening,  Ed.  Carter, 
founder  of  the  Just  Kids  Club,  Vio- 

linist Hoffman  and  others  will  be  pre- 
sented to  lookers-in  as  well  as  listen- 

ers-in,  while  news  bulletins  of  the  day 
will   be    given   by   the    editorial    staff 

of  the  New  York  Evening  Journal, 
who  are  cooperating  in  the  feature 
radiovision  programs. 

The  present  series  of  feature  radio- 
vision  programs  began  last  Monday 

evening  when  many  well-known  per- 
sonalities appeared  before  the  direct 

pick-up  equipment  in  the  Jenkins 
Television  Corporation's  studios  in 
Jersey  City.  While  each  person  in 
turn  was  scanned  by  the  weird  green- 

ish light  of  the  pick-up  device,  for 
pictorial  transmission,  the  voice  of 
that  person  was  picked  up  by  a  near- 

by microphone,  so  that  the  complete 
sight  and  sound  presentation  might 
be  made  over  the  air. 

Two  Stations  Used 

Two  complete  radio  stations  are 

employed  for  the  Jenkins  feature  pro- 
grams. The  sound  signals  are  sent 

from  the  studio  by  direct  wire  to  the 
De  Forest  experimental  broadcast 
transmitter,  W2XCD,  at  Passaic,  for 
transmission  on  187  meters.  The 
signals  may  be  tuned  in  at  the  lower 
end  of  the  dial  of  the  usual  broadcast 
receiver.  Meanwhile,  the  sight  signals 
or  pictures  are  transmitted  from  the 
Jenkins  radiovision  station  W2XCR 
at  Jersey  City,  on  107.1  meters.  At 
the  home  end,  a  short-wave  receiver 
with  radiovisor,  together  with  a 
standard  broadcast  receiver,  serves 
to  tune  in  the  sight  and  sound  com- 

ponents for  the  complete  presenta- tion. 

RCA  Sound  Projection  School 

Completes  Course 
The  second  semester  in  the  course 

of  instruction  for  sound  projection- 
ists conducted  in  the  classroom  of  the 

RCA  Photophone  installation  and 
service  department,  No.  438  West 
Thirty-seventh  street,  New  York 
City,  has  been  completed. 

The  course  extended  over  a  period 
of  seventeen  weeks  and  covered  the 
fundamental  principles  of  sound  and 
electricity,  the  theory  and  operation 
of  rectifying  and  amplifying  tubes, 
as  well  as  a  detailed  study  of  all 
types  of  Photophone  reproducing 

equipment. Three  class  sessions  of  two  hours 
each  were  held  daily  from  Monday  to 
Friday,  the  same  lecture  being  re- 

peated during  the  entire  week. 

Written    Examinations 

A  written  examination  was  held 

and  all  students  who  met  the  require- 
ments received  a  card  certifying  that 

they  had  satisfactorily  completed  the 
course  and  had  proved  themselves 
competent  in  the  theory  and  operation 
of    Photophone    equipment. 

The  course  was  attended  by  pro- 
jectionists who  are  members  of  Local 

306  of  New  York  City,  Local  640  of 
Long  Island,  Local  384  of  Jersey 
City,  Local  650  of  Westchester 
County,  Local  362  of  Paterson,  New 
Jersey;  Local  449  of  Stamford,  Conn.; 
Local  277  of  Bridgeport,  Conn.,  and 
Local  645  of  Nyack,  N.  Y. 
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Research  Shows  Effect  of  Elec- 
trocution on  the  Brain 

HOW  electrocution  kills  its  vic
- 

tims by  destroying  the  internal 
structure  of  nerve  cells  in  the  lower 

part  of  the  brain  called  the  medulla, 
so  that  these  cells  no  longer  dis- 

charge their  duty  of  regulating 
breathing,  has  been  reported  to  the 
American  Medical  Association  by  Dr. 
0.  R.  Langworthy,  of  Baltimore,  Md. 

Dr.  Langworthy  obtained  small  sam- 
ples of  nerve  and  brain  tissue  from 

the  bodies  of  two  individuals  killed 
by  electricity;  one  of  them  a  suicide, 
the  other  a  criminal  who  was  elec- 
trocuted. 

In  both  bodies  the  nerve  cells  of 
this  medulla,  between  the  brain  and 
the  spinal  cord,  showed  damages 
visible  under  the  microscope.  The 
central  nuclei  of  the  cells,  believed 

by  physiologists  to  be  the  mechan- 
isms which  control  the  cells'  activi- 

ties, were  displaced  from  their  usual 
positions  and  altered  in  character  so 
that  they  absorbed  more  than  usual 
of  the  dyes  which  microscopists  use 
to  stain  and  make  visible  such  struc- 

tures inside  the  cells. 

Novel  Aspects  of  Case 
Other  structures  of  the  cells 

seemed  also  to  be  disorganized  and 

partly  destroyed.  Although  the  sui- 
cide victim  received  the  current  be- 

tween the  left  arm  and  the  left  leg, 
so  that  the  electricity  did  not  pass 
directly  through  the  brain,  the  same 
injuries  to  nerve  and  brain  cells  were 
found  as  in  the  other  case,  suggest- 

ing that  these  cells  in  the  medulla 
are  especially  sensitive  to  electric 
shock.  This  also  explains  why  one 
of  the  first  effects  of  an  electric 
shock  is  to  stop  breathing,  since  that 
is  a  bodily  activity  which  these  cells 
control. 

Sun  Gods  and  Violet  Rays 

Sun  worship,  in  the  light  of  mod- 
ern discoveries,  was  not  so  foolish 

after  all.  The  ancients  knew  that 
the  sun  was  essential  to  the  healthy 
development  of  plant  and  animal  life. 
Consequently,  temples  were  built  and 
sacrifices  made  so  that  the  sun  god 
would  smile  and  shine.  Today  there 
is  in  effect  a  reincarnation  of  the 
ancient  Ra.  Man  and  his  science 
have  brought  forth  an  efficacious, 

though  synthetic,  sun  god  in  the  pro- 
duction of  ultraviolet  radiations. 

By  means  of  the  electric  arc  it  is 
possible  now  to  obtain  radiations 
which,  for  practical  purposes,  ap- 

proximate sunlight.  They  have  a 
very  definite  therapeutic  value  to 
mankind.  Their  curative  and  stimu- 

lating effects  have  been  thoroughly 
demonstrated  for   some  diseases   and 

the  medical  fraternity  is  administer- 
ing "light"  treatment  quite  exten- 

sively. Even  the  normal  healthy  per- 
son has  found  that  consistent  ex- 

posure under  the  sunlight  lamp  is 
good  insurance  against  common  cold 

and  "flu." However,  the  use  of  ultraviolet 

lamps  by  the  public  is  far  from  gen- 
eral because  of  lack  of  knowledge  of 

what  the  so-called  ultraviolet  ray  will 
do.  There  is  also  the  suspicion  that 
the  high  priests  among  the  modern 

sun-makers  are  "holding  out  on"  the 
public  that  they  may  profit  them- 
selves. 

Eliminate    Harmful    Rays 

It  is  true  that  much  still  remains 
to  be  learned  of  these  radiations  and 

that  their  intemperate  or  careless  ap- 
plication may  prove  rather  painful 

to  the  individual.  But  there  is  equip- 
ment now  available  which  will  pro- 

duce the  same  effect  as  sunlight  and 
from  which  radiations  of  undesirable 

or  dangerous  wave-lengths  have  been 
eliminated.  Most  of  this  equipment 
is  relatively  expensive;  still,  it  is  not 
beyond  the  reach  of  moderate  in- 

comes, particularly  if  the  expenditure 
spells  health. 

By  use  of  the  ultraviolet  lamp  it 
is  entirely  possible  for  a  person  to 

"take  his  sunlight"  with  no  more  dif- 
ficulty than  he  regulates  his  diet. 

Results  indicate  also  that  these  rays, 
which  impinge  upon  the  exterior  of 
the  human  anatomy,  may  be  infi- 

nitely more  beneficial  than  many  ar- 
ticles of  diet  which  find  their  way 

into  the  interior.  A  little  more  syn- 
thetic sun  worship  can  do  modern 

man  a  lot  of  good. 

Artificial  Rain-Making 
A  new  way  of  making  rain  arti- 

ficially by  sprinkling  super-cold  ice 
crystals  from  an  airplane  has  been 
tried  in  Holland.  Ordinary  ice  is 
shaved  or  broken  into  very  tiny 
grains  almost  as  fine  as  snowflakes. 
This  powdered  ice  then  is  cooled  in 
a  refrigerating  machine  to  a  point 
much  below  the  freezing  point  so  that 
it  becomes  a  kind  of  extremely  cold 
sand,  the  super-frozen  ice  crystals 
seeming  as  dry  and  hard  as  ordinary 
sand  grains  would  be.  Protected 
from  melting  by  a  covering  to  keep 
out  the  heat  of  the  air,  these  ice 

grains  then  are  taken  up  in  an  air- 
plane and  sprinkled  into  the  air, 

much  as  a  streetcar  motorman 
sprinkles  sand  on  a  slippery  rail. 

In  recent  trials  over  the  Zuider 
Zee,  it  is  reported,  this  sprinkling  of 
the  air  with  ice-sand  resulted  in  suf- 

ficient cooling  to  cause  the  formation 
of  a  thick  cloud  and  the  fall  of  a 
little  actual  rain.  The  action  of  the 
ice-sand  was  observed  from  other  air- 

planes flying  below  the  one  doing  the 
sprinkling. 

Advocates  of  the  new  method  do 
not  claim  that  it  will  make  it  possible 
to  break  actual  drouths  like  that 
which  occurred  in  the  United  States 

this  summer  or  to  create  heavy  wide- 
spread rains.  It  is  hoped,  however, 

that  local  rains  sometimes  may  be 
caused  to  save  especially  valuable 
crops  in  case  of  local  drouth,  like  the 
crops  of  tulips  or  of  early  spring 
vegetables  for  the  markets  of  Paris 
and  London  which  are  exceptionally 
important  to  the  farmers  of  Holland. 

Iron  Leads  Appliances 
Of  all  electrical  appliances  sold  in 

the  United  States  each  year,  the  elec- 
tric flat  iron  leads  all  others,  the 

number  sold  in  1929  being  3,150,000, 
an  increase  of  5  per  cent  over  the 

previous  year.  It  is  estimated '  that out  of  a  total  of  nearly  20,000,000 
electrified  homes  in  the  United 
States,  94  per  cent  use  electric  flat 
irons.  Electric  toasters  come  second, 
the  total  for  1929  being  1,540,000,  an 

increase  of  10  per  cent  over  the  pre- 
vious year.  Vacuum  cleaners  totaled 

1,312,000,  and  clothes  washing  ma- 
chines 1,019,000. 

Coffee  percolators  totaled  1,295,800, 
of  which  800,000  were  made  of 
aluminum  and  the  remainder  of 

brass,  copper  plated.  A  total  of 
178,000  electric  ranges  were  sold,  and 
refrigerators  for  domestic  use  totaled 630,000.          

40°  Below  Zero  Refrigerator 
A  manufacturer  of  domestic  elec- 

tric refrigerators  recently  completed 

a  special  unit  for  a  rubber  manufac- 
turing plant.  This  refrigerator  is 

guaranteed  by  the  maker  to  maintain 
a  temperature  of  40  degrees  below 
zero. 

The  construction  of  the  unit  is  not 
essentially  different  from  that  of  the 
regular  output  of  the  company  with 
the  exception  of  the  thickness  of  the 
walls  of  the  refrigerator  itself.  The 
refrigerators  made  for  domestic  trade 
have  approximately  three  inches  of 
cork  insulation  all  around,  whereas 
this  special  unit  for  40  degrees  below 
zero  has  both  walls  and  doors  lined 
with  10  inches  of  solid  cork. 

This  special  refrigerator  is  to  be 
used  by  the  rubber  manufacturer 
for  testing  automotive  equipment 
which  will  be  sent  into  the  polar 

regions. 

New  Child-Growth  Theory 
Scotch  children  grow  taller  chiefly 

in  the  spring  months,  between  March 
and  June,  but  gain  weight  chiefly  in 
the  summer  months  between  July  and 

September.      So    it   has   been    discov- 
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ered  by  Dr.  J.  B.  Orr  and  Mr.  M.  L. 
Clark  of  the  Rowett  Research  Insti- 

tute of  Aberdeen,  Scotland,  who 
measured  and  weighed  four  times  a 
year  657  children  between  the  ages 
of  7  and  11  in  the  Scottish  towns  of 

Glasgow,  Edinburgh,  Dundee,  Peter- 
head  and   Greenock. 

The  average  increase  of  height  of 
the  boys  between  March  and  June, 
the  measurement  showed,  averaged 
nearly  three-quarters  of  an  inch. 
Girls  grew  even  a  little  more  than 
boys,  on  the  average,  during  this 
quarter.  During  the  summer  quar- 

ter, June  to  September,  increase  in 
height  of  boys  and  girls  alike  aver- 

aged less  than  half  an  inch  and  dur- 
ing the  two  winter  quarters  of  the 

year  growth  in  height  was  still  less. 

Grow  More  in  Spring 

The  spring  quarter  thus  shown  to 
be  the  time  of  maximum  growth 
turned  out,  however,  to  be  a  poor 
time  for  increases  of  weight.  Some 
of  the  children  actually  decreased  in 
weight  during  the  spring  although 
they  continued  to  grow  taller.  In  the 
summer  quarter,  however,  both  boys 
and  girls  got  notably  fatter,  the  av- 

erage increase  of  weight  being  nearly 
two  pounds,  as  compared  with  an 
average  of  less  than  one  pound  dur- 

ing the  spring  and  late  winter  and 
only  about  a  pound  and  one-quarter 
during  the  months  between  October 
and   December. 

Doubtless  some  such  weather  fac- 
tor as  varying  temperature  or  vary- 
ing amounts  of  ultraviolet  rays  is 

responsible  for  these  newly  discovered 
growth  differences  but  Dr.  Orr  and 
Mr.  Clark  venture  no  theory  of  what 
these  weather  influences  may  be. 

See  Mountains  500  Miles  Away 

By  Lightning  Mirage 
A  night-time  mirage  of  the  High 

Atlas  Mountains  in  northern  Africa, 
seen  from  five  hundred  miles  away  by 
the  lightning  flashes  of  a  thunder- 

storm is  the  remarkable  phenomenon 
reported  recently  to  the  French  Acad- 

emy of  Sciences,  in  Paris,  by  M.  Jean 
Lugeon,  who  was  measuring  the  elec- 

trical state  of  the  atmosphere  at  El 
Golea,  on  the  northern  edge  of  the 
Sahara  Desert. 

Mountains   500   Miles   Distant 

One  night  while  observations  were 
being  made  on  the  summit  of  a  small 
hill  about  three  hundred  feet  high, 

M.  Lugeon's  party  was  astonished  to 
see  in  the  northwestern  sky  a  band 
of  light,  close  to  the  horizon.  After 
a  moment  there  flashed  into  view 

great,  snow-covered  mountain  peaks 
brilliantly  lit  by  incessant  lightning 
flashes.  On  another  evening  the  vi- 

sion was  repeated.  The  only  moun- 
tains in  that  direction,  and  indeed  the 

only  high  mountains  in  that  part  of 
Africa,  are  those  of  the  High  Atlas 
range,  located,  M.  Lugeon  reports, 
about  800  kilometers  or  almost  500 
miles  from  his   point  of  observation. 

This  distance  is  so  great  that  a  direct 
sight  of  the  mountains  would  be  im- 

possible because  of  the  curvature  of 
the  earth. 

Case  a  Rarity 

Accordingly,  the  sight  which  M. 
Lugeon  and  his  companions  got  of 
the  giant  range  must  have  been  a 
mirage  due  to  the  bending  of  light 
rays;  one  of  the  few  examples  of 
night-time  mirages  ever  recorded, 
and  so  far  as  known  the  first  one  to 
be  observed  by  lightning.  M.  Lugeon 
took  the  trouble  to  confirm  this  the- 

ory by  discovering  from  the  Moroccan 
weather  service  that  violent  thunder- 

storms actually  were  in  progress  in 
and  about  the  Atlas  range  on  the 
nights  when  the  mirages  were  seen. 

gian  and  the  Anglo-Swiss  circuits, 
the  French  language  is  employed  for 
operating  purposes,  but  on  the  other 
routes  a  considerable  amount  of  Eng- 

lish and  German  is  used. 

Anglo-Europe   'Phone   Progress 
Telephone  service  between  England 

and  continental  Europe  was  inaugu- 
rated in  April,  1891,  when  two  cir- 

cuits were  completed  between  London 
and  Paris.  It  was  not  until  12  years 
later,  in  1903,  that  communication 
with  Belgium  was  established  with 
two    London-Brussels    circuits. 

During  the  war,  the  telephone  re- 
peater came  into  existence  in  the 

United  States,  where  it  was  perfected 
by  engineers  of  the  American  Tele- 

phone and  Telegraph  Company  for 
use  in  the  first  transcontinental  line, 
uniting  the  Atlantic  and  Pacific 
Coasts,  which  was  then  being  com- 

pleted. The  development  of  the  tele- 
phone repeater  at  once  attracted  at- 

tention in  Europe,  where  it  was  used 
on  an  extensive  scale  during  the  war. 

57  Circuits  Now 

Following  the  war,  the  first  task 
was  that  of  providing  sufficient  plant 
to  meet  demands  for  internal  serv- 

ices, but  by  1922,  extensions  of  in- 
ternal services  began,  with  the  re- 

sults that  in  September  of  that  year 
an  Anglo-Dutch  service  was  opened, 
with  two  circuits  between  London, 
Amsterdam  and  Rotterdam.  Since 
that  time  communication  with  the 
continent  has  increased  to  such  an 

extent  that  there  are  now  fifty-seven 
Anglo-Continental  circuits  in  opera- 

tion as  compared  with  13  in  August 
of  1914. 

On    the    Anglo-French,    Anglo-Bel- 

The  first-rate  technician  is  gen- 
erally much  more  interested  in  his 

craft  than  in  his  personal  fame,  or 
even  in  his  life.  In  order  to  obtain 
the  necessary  conditions  to  create  a 
masterpiece  or  perfect  a  new  process 
he  is  perfectly  willing  to  lose  himself 
in  a  glorious  anonymity.  The  archi- 

tects of  many  of  the  world's  greatest 
buildings,  like  the  great  inventors,  are 
often  unknown,  and  generally  mere 
names.  The  knowledge  that  this 
would  be  so  would  not  have  distressed 
them.— J.  B.  S.  Haldane,  British 
Scientist. 

Electrical    Porcelain    Made    in 

Various  Processes 

Porcelain  is  a  vitreous  homogene- 
ous mixture  of  clay,  flint  and  feld- 

spar. Porcelain  which  is  used  for  elec- 
trical purposes  differs  from  general 

porcelain  ware  only  in  the  proportion 
of  the  three  base  materials  used,  and 
in  the  refinements  of  its  manufacture. 

These  differences,  however,  make  pos- 
sible a  porcelain  which  meets  the 

highest  mechanical  and  dielectric  re- 
quirements. 
The  raw  materials  are  finely 

ground,  accurately  proportioned  and 
intimately  mixed  in  a  liquid  state. 
The  mixed  material  is  then  reduced 

to  a  plastic  state  by  filtering  under 
pressure.  Electrical  porcelain  is 
manufactured  by  three  processes,  the 
casting  process,  the  dry  process  and 
the   wet   process. 

Dry  Process 
After  filtering,  the  material  is 

partly  dried  and  ground  to  a  crumbly 
condition,  in  which  the  granules  are 
the  size  of  rice  grains,  or  smaller, 
and  in  which  there  is  just  enough 
moisture  so  that  a  handful  of  the 
material  will  cling  together  when 
squeezed.  The  material  is  then 
pressed  into  moulds  of  the  required 
shape.  The  pressed  shapes  are  dried, 
finished  to  dimension  and  glazed.  Dry 

process  porcelain  can  be  moulded 
quite  accurately  into  complicated 
shapes. 

Casting  Process 

Porcelains  of  high  dielectric 
strength  and  of  complicated  form  can 

be  made  by  pouring  the  liquid  ma- 
terial into  multipart  plaster  of  paris 

moulds.  The  cast  piece  is  removed 
from  the  mould  after  it  has  stiffened 
sufficiently  to  permit  handling  and 
finishing  without  distortion.  It  is 
then  thoroughly  dried  and  glazed. 
Plaster  of  paris  is  a  particularly  use- 

ful material  for  moulds  because  it 

accelerates  the  drying  of  the  porce- 
lain body  by  its  absorption  of  mois- ture. 

Wet  Process 

Blocks  of  plastic  material  about  the 
consistency  of  putty  are  worked  into 
the  desired  shape,  and  placed  into 

plaster  of  paris  moulds.  The  sur- 
face not  in  contact  with  the  mould  is 

then  worked  to  the  desired  shape  by 
machine  forming  and  pressing.  The 
piece  is  removed  from  the  mould  after 
it  is  partly  dried  and  stiff  enough  to 
handle.  The  surface  which  was  in 
contact  with  the  mould  during  the 

pressing  operation  is  finished  to  ac- 
curate dimensions.  The  body  is  then 

thoroughly  dried  and  glazed. 
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Erpfs  Acoustic  Consulting  Dept. 
ELECTRICAL  Research  Products 

announces  the  formation  of  an 
Acoustic  Consulting  Department.  This 
department  is  an  expansion  of  the 
Theatre  Acoustic  Department  which, 

during  the  past  year  has  made  acous- 
tic surveys  of  and  acoustic  recommen- 

dations to  more  than  4,000  motion 
picture  theatres  using  the  Western 
Electric  sound  system.  It  is  now  be- 

ing expanded  to  meet  the  demands 
for  its  services  outside  of  the  theatri- 

cal field. 
Sidney  K.  Wolf,  who  has  guided  the 

Theatre  Acoustic  Department  since 
its  inception,  is  Director  of  the  new 
organization.  G.  T.  Stanton  has  been 
named  Assistant  Director  in  the  East, 
and  A.  P.  Hill,  Assistant  Director  at 
the  West  Coast.  Working  under  their 
supervision  is  a  staff  of  15  experi- 

enced acoustic  engineers.  The  depart- 
ment's consulting  services  for  sur- 

veys and  recommendations  for  acous- 
tic efficiency  and  noise  elimination  or 

abatement  will  cover  a  wide  field. 
They  will  be  available  to  architects, 
builders,  office  and  factory  managers, 
contractors,  private  home  owners  and 
civic  institutions. 

In  every  instance  the  department 
aims  to  make  its  surveys  and  recom- 

mendations on  the  basis  of  economic 
noise  level.  Denned  in  lay  language 
that  means  the  minimum  to  which  it 

is  profitably  possible  to  reduce  noise 
and  improve  acoustic  conditions.  For 
the  furtherance  of  its  work  the  de- 

partment will  have  not  only  the  ex- 
perience of  its  trained  engineers 

and  the  engineers  of  the  Bell  Lab- 
oratories, but  also  special  apparatus 

developed  by  the  Bell  Telephone 
Laboratories  for  measuring  the  quan- 

tity of  noise  as  well  as  a  complete 
acoustic  analysis  of  practically  every 
material  that  goes  into  home  or  build- 

ing construction  or  furnishing. 
In  announcing  the  formation  of  the 

new  department  Director  Wolf  laid 
emphasis  upon  these  two  points: 
"Without  this  special  apparatus  de- 

veloped by  the  Bell  Telephone  Lab- 
oratories, but  relying  solely  on  our 

ears,  it  would  be  impossible  for  us  to 

accomplish  our  present  results,"  he 
said.     "The  apparatus  which  we  have 

Aerovox    Condenser    Manual 

A  new  32-page  manual  on  electro- 
lytic condensers,  their  uses,  advan- 

tages, and  limitations,  with  detailed 
data  and  characteristics  of  the  Aero- 

vox Hi-Farad  dry  electrolytic  con- 
denser has  just  been  published  by  the 

Aerovox  Wireless  Corp.  of  70  Wash- 
ington St.,  Brooklyn,  N.  Y.  Copies 

of  this  booklet  may  be  had  free  of 
charge  by  addressing  Aerovox. 
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been  using  for  a  year  in  our  theatre 
acoustic  work  enables  an  organization 
of  this  nature  for  the  first  time  to 
accurately  measure  the  quantity  and 
quality  of  noise,  distribution  of  sound, 
amount  of  reverberation  and  to  de- 

termine the  necessary  corrective 
measures.  In  our  files  we  have  a 

complete  acoustic  analysis  of  mate- 
rials used  for  building  and  furnish- 
ing. The  fact  that  we  have  no  con- 

nection with  the  sale  of  any  of  these 
materials  enables  us  to  make  our  rec- 

ommendations impartially." 
Pre-Construction    Advice 

As  an  outgrowth  of  its  acoustic 
surveys  and  recommendations  to,  mo- 

tion picture  theatres,  its  advice  is  now 

being  sought  by  builders  of  new  thea- 
tres, auditoriums,  convention  halls, 

etc.,  before  the  plans  are  completed. 
A  further  possibility  for  its  con- 

sultation services  lies  among  machin- 
ery manufacturers  who  are  anxious 

to  consider  the  reduction  of  noise  in 
machinery  from  the  standpoint  of  its 
manufacture  as  well  as  from  its 

actual  operation.  In  the  field  of  lab- 
oratory work  the  department  aims 

through  the  resources  of  the  Bell 
Telephone  Laboratories  to  still  fur- 

ther experiment  on  the  problem  of 

acoustic  efficiency  and  noise  elimina- 
tion. This  branch  of  the  work  will 

include  theoretical  research  and  also 

the  development  of  further  instru- 
ments to  be  used  in  measuring  noise. 

STOP 
GUESSING 

C  U  E    METE  RS 
They  take  the   guesswork   out  of  projection.     Cue-meters   installed    in  your 

projection  Toom  indicate  the  exact  instant  to 
start  your  motor  and  make  your  changeover. 
Cue-meters  also  indicate  where  to  vary  fader 
settings.     A  trial  will  absolutely    convince  you. 

Ask  your  dealer  or  write  for  further  information 

SERVICE    COMPANY 
Hollywood,  California 

THEATRE     ENGINEERING 
1442  Beachwood  Drive 

DON'T      GU€SS USE       CUE-METERS 



October,    1930 Motion  Picture  Projectionist 
37 

Some  Aspects  of  National 
Electric  Code 

(Continued  from  page  23) 

signals  through  momentary  con- 
tact push  buttons. 

From  the  brief  description  of  only 
the    circuits    involving   the   interlock- 

ing distributor   system,   it  is   readily 
seen  how  complex  the  conduit  system 
would  be  if  strict  adherence  to   Sec- 

tion 503ft.  of  the  Code  were  enforced. 

Battery  Supply 

In  connection  with  the  battery  sup- 
ply, "B"  battery  energy  is  usually 

furnished  by  the  same  set  of  bat- 
teries at  350  and  130  volts.  These 

batteries  are  charged  from  the  IY2 
kw.,  120  volt  d.c.  motor  generator 
mentioned  above,  the  driving  motor 
of  which,  as  already  stated,  is  con- 

nected to  the  3-phase,  220  volt  house 
supply. 

The  "A"  battery  supply  of  6  volts 
is  obtained  from  one  high  capacity 
set  of  storage  batteries  and  the  12 

volt  "A"  battery  supply  from  another 
high  capacity  set.  Both  sets  are 
charged  by  a  combination  7% — 15 
volt  special  d.c.  motor  generator  set, 
the  driving  motor  of  which  is  also 
connected  to  the  3-phase,  220  volt 
house  supply. 
On  the  stages  themselves,  micro- 

phone junction  boxes  are  installed 
which  contain  a  130  volt  local  dry 

"B"  battery  connected  to  the  micro- 
phone amplifier.  A  6  volt  "A"  bat- 

tery supply  is  also  brought  to  this 
same  terminal  point  as  well  as  six 
pairs  of  No.  19  twisted  lead-covered 
conductors  which  run  to  the  monitor- 

ing room  for  microphone  output.  At 
these  junction  boxes,  the  multiple 
point  pin  plug  receptacles  provided 
are  arranged  with  a  ground  connec- 

tion for  the  continuous  electrostatic 
shielding  and  grounding. 

These  descriptions  of  intercon- 
nected electrical  systems  of  various 

voltages  and  characteristics  are  not 
given  as  a  treatise  on  the  electrical 
circuits  of  sound  recording,  for  this 
is  neither  the  scope  of  this  paper  nor 
a  task  which  the  writer  is  prepared 
to  undertake,  but  are  given  merely 
to  indicate  the  complexity  of  the  many 
problems  which  the  Code  Committee 
must  work  out. 

New   Code   Requirements 

In  order  to  provide  all  the  safety 
possible  and  at  the  same  time  to  per- 

mit reasonable  methods  to  be  used 
which  will  not  hinder  nor  interfere 
with  development  and  progress  in  this 
branch  of  the  art,  a  subcommittee  of 
the  National  Fire  Protection  Asso- 

ciation has  been  delegated  to  work 
out  this  problem  and  will  submit  to 
the  Electrical  Committee  which  meets 
in  February,  1931,  the  following 
recommendations  dealing  with  sound 
recording  and  reproduction  for  in- 

clusion as  rules  in  the  next  issue  of 
the  National  Electric  Code: 

3502   (a)     Automatic  overload  pro- 

Screen  moods 

expressed  in 
COLOR 

BY  means  of  Sonochrome  Tinted 

Positive  Films  every  mood  of  the 

screen  can  be  expressed  in  color. 

Sonochrome's  delicate  over-all 

tints,  varying  from  warmest  red 

to  coldest  blue,  satisfy  the  demand 

for  color  and  lend  subtle,  inesca- 

pable atmosphere  to  every  scene... 

Sonochrome  gives  splendid  sound 

reproduction . . .  and  costs  no  more 

than  black-and-white  positive, 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  NEW  YORK 

J.  E.  Brulatour,  Inc.,  Distributors 
New  York  Chicago  Hollywood 

tective  devices  shall  be  provided  in 
accordance  with  the  requirements  of 
Article  8  of  this  Code.  The  smallest 
practical  rating  or  adjustment  with 
which  the  apparatus  will  operate 
should  preferably  be  used.  Circuits 
to  supply  "B"  or  "C"  voltage  shall 
be  protected  by  automatic  overload 
protective  devices  rated  at  not  more 
than  1  ampere. 

(6)  Wires  may  be  grouped  in  the 
same  conduit,  armored  cable,  metal 
raceway,  pull  box,  junction  box,  or 
flexible  cord,  types  K,  S,  or  SJ,  be- 

tween receptacles  and  loud  speakers 
or  camera  booths,  under  conditions 
as  noted  in  sub-paragraphs  1  to  5 
below,  provided  all  wires  have  insula- 

tion rated  for  the  maximum  voltage 
applied  to  any  wire.  In  no  case  shall 
the    insulation    requirements    be    less 

than    those    required    for    600    volts. 
1.  Wires  emanating  from  the 

same  piece  of  apparatus  and/or  ter- 
minating in  the  same  piece  of  ap- 

paratus. 2.  Wires  that  carry  current 
from  a  primary  source  which  is 
used  to  drive  a  motor  whose  speed 
is  electrically  controlled,  or  to  drive 
a  group  of  motors  operating  in 
synchronism  may  be  run  in  the 
same  conduit,  etc.,  with  wires  that 
carry  other  currents  of  character- 

istics differing  from  the  character- 
istics of  the  primary  current,  re- 

quired for  the  operation  and/or 
synchronization  of  a  motor  or  group 
of  motors. 

3.  Wires  to  loud  speaker  fields 
and  armatures,  also  from  recep- 

tacles   to    camera    booths    provided 
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ASHCRAFT 
SUPER  HIGH 

INTENSITY  LAMP 

THE    ASHCRAFT 
SUPER  HIGH  INTENSITY 

PROJECTION   LAMP 

Among  some  of  the  prominent  users  are 
the  following: 

Fox  Studios,  Warner  Bros.  Studios,  Met- 
ropolitan Studios,  Universal  Studios, 

M'G-M  Studios,  United  Artists  Studios, 
First  National  Studios,  Fox  Theatres 

(New     York     and     Los     Angeles)     and  ===^^^=^^^^====^^^^^==^= 
Warner  Bros.   Theatres. 

Designed  for  theatres  where  an  enormous  increase  in  l.'ght  is  necessary  for 
the  presentation  of  large  pictures.  It  is  a  noteworthy  fact  that  all  motion 
picture  studios  now  developing  wide  film  are  using  The  Ashcraft  Super  High 
Intensity  Lamp. 

Ashcraft  Automatic  Arc  Company 
4214  SANTA  MONICA  BOULEVARD 

HOLLYWOOD,  CALIFORNIA 

♦♦♦^♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^ 

Concerning 

PHOTOELECTRIC   CELLS 
Higher    sensitivity    means    Lower    fader    setting 

Lower    fader    setting   means   Less    background    noise 
Less    background    noise    means    Better    sound 

Better    sound    means    More    business 

Put  VISITRON  cells  in  your  machines  and 
watch   this    work   out    for   you. 

LABORATORIES 

Type  V58-A         1803  GRACE  ST.  CHICAGO,  ILL. 
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that  when  receptacles  and  plugs  are 
used  they  shall  be  of  polarized 

type. 4.  Wires  from  the  projector 
sound  head  and/or  turntable  to  am- 

plifier equipment. 

5.  Wires  to  supply  "A,"  "B" and  "C"  voltage  from  motor  gener- 
ators and  batteries  provided  they 

are  protected  by  automatic  over- 
load protective  devices  installed  at 

the  nearest  accessible  point  to  the 
batteries    or    generators. 

(c)  Input  leads  to  a  motor  gener- 
ator or  to  a  rotary  converter  shall  be 

run  separately  from  wires  emanating 
therefrom. 

(d)  Storage  batteries  shall  be  in- 
stalled in  accordance  with  proposed 

requirements  of  revised  Article  18. 
(e)  Insulation  of  wires  exposed 

to  oil  or  oil  dripping  shall  be  of  a 
type  approved  for  interior  wiring 
that  will  not  be  injured  by  oil  or  shall 
be  protected  from  such  injury  by  a 
seamless  metallic  covering  over  the 
insulation. 

(g)  Wires  terminating  in  groups 
at  patch  panels  or  similar  connection 
boards  shall  be  covered  with  a  single 
wrapping  of  asbestos  tape  or  equiva- 

lent material  over  convenient  groups. 
This  is  not  required  where  the  metal- 

lic covering  is  carried  to  within  6 
inches  of  the  terminals. 

(h)  Wires  to  or  from  "A"  bat- teries shall  be  run  in  conduit  or  duct 
compartments  and  separated  from  all 
other  wires,  unless  all  wires  and 
cables  in  the  same  conduit  or  duct 
are  sheathed  with  lead  or  other  ap- 

proved  shielding. 

1801- 

Revised    Code   on    Batteries -General 

(a)  The  provisions  of  this  article 
are  intended  to  apply  to  all  stationary 
installations  of  storage  batteries  con- 

sisting of  a  number  of  cells  connected 
in  series  with  a  nominal  potential  in 
excess  of  16  volts  and  connected  for 
service  where  so  installed. 

(b)  Wiring  and  appliances  supplied 
with  current  from  such  storage  bat- 

tery installations  shall  be  subject  to 
the  general  requirements  of  this  Code 
applying  to  wiring  and  appliances 
fed  from  generators  developing  the 
same   difference   of  potential. 

1802 — Battery  Room 

(a)  Provision  shall  be  made  for 
a  sufficient  diffusion  of  the  gases  from 
the  battery  to  prevent  the  accumula- 

tion of  an  explosive  mixture  in  the 
battery  room.  (Note:  Normally, 
natural  means  of  ventilation  are  suffi- 

cient. The  closed  closet  type  of  bat- 
tery installation  shall  not  be  per- 

mitted.) 

(6)  Wiring  shall  be  inclosed  in 
non-corrodible  or  suitably  protected 
conduit  system,  or  shall  be  exposed 
and  installed  in  accordance  with  the 
requirements  of  Section  501  of  this 
Code,  except  that  in  battery  rooms 
varnished  cloth  or  tape  insulated 
conductors  shall  not  be  permitted, 
and  except  that  bare  conductors  may 
be  used  in  the  battery  room  when 
properly  supported.  Where  metallic 
conduit  or  covering  is  used  in  the 
battery  room,  at  least  12  in.  of  the 
conductor  at  the  end  connected  to  cell 
terminal  shall  be  free  from  such 
metallic  conduit  or  covering,  and  the 
end  of  the  conduit  or  covering  shall 
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be  sealed  tightly  to  resist  the  entrance 
of  acid  or  acid  fumes. 
1803 — Batteries    not    over    250    volts 

(nominal)   potential. 
(a)  Cells  in  series  circuit  not  over 

250  volts  shall  be  subject  to  the  fol- 
lowing provisions  for  additional  in- 

sulation. 
(b)  Cells  in  lead-lined  wood  tanks, 

not  over  50  volts  series  circuit,  shall 
be  supported  individually  on  glass  or 
glazed  porcelain  insulators ;  over  50 
volts,  on  oil  insulators. 

(c)  Cells  in  jars  made  of  conduct- 
ing material  shall  be  installed  in 

trays  of  non-conducting  material  sup- 
ported on  glass  or  glazed  porcelain 

insulators,  with  not  over  16  volts  in 
series  circuit  in  any  one  such  tray. 

(d)  Cells  in  unsealed  jars  made 
of  non-conducting  material  shall  be 
assembled  in  trays  supported  on  glass 
or  glazed  porcelain  insulators;  or, 
when  installed  on  a  rack,  shall  be 
supported  in  groups  on  glass  or  other 
insulating  members. 

(e)  Cells  in  sealed  rubber  or  com- 
position jars,  assembled  in  wood 

trays,  shall  have  such  trays  supported 
on  glass  or  other  approved  insulators. 

(/)  Cells  in  sealed  rubber  or  com- 
position containers,  without  wood 

trays,  shall  require  no  additional  in- 
sulation when  not  over  150  volts  in 

series  circuit;  when  over  150  volts, 
shall  be  installed  in  trays  or  on  racks 
with  not  over  150  volts  in  series  cir- 

cuit, each  such  tray  or  rack  to  be 
supported  on  glass  or  glazed  porcelain 
insulators. 

(g)  Cells  in  sealed  glass  jars, 
either  with  or  without  wood  trays, 
shall  require  no  additional  insulation. 
1805 — Racks  and  Trays 

(a)  Racks,  as  specified  in  this 
article,  refer  to  either  (1)  wood  racks 
coated  with  an  acid  resisting  mate- 

rial; or,  (2)  metallic  racks  coated 
with  acid  resisting  material  and  pro- 

vided with  non-conducting  members 
for  the  support  of  the  battery. 

(b)  Trays,  as  specified,  refer  to 
crates  or  trays  made  of  wood  or  other 
non-conducting  material,  and  when 
not  of  glass,  rubber,  or  composition 
shall  be  coated  with  acid  resisting 
material. 

There  are  still  a  great  many  more 
items  in  the  studio,  laboratory  and 
theater  for  which  the  present  Na- 

tional Electric  Code  does  not  make 
adequate  provision  and  with  which 
the  Code  Committee  is  greatly  con- 
cerned. 

Grounding    and    Attachment    Plugs 
There  has  been  considerable  discus- 

sion resulting  in  special  local  require- 
ments in  which  the  use  of  the  ordi- 

nary attachment  plug  and  receptacle 
is  prohibited  in  locations  where  film  is 
handled. 

In  New  York  territory,  the  local  in- 
spection departments  are  requiring 

the  use  of  a  plug  and  receptacle  de- 
vice where  the  arc  established  by  the 

pulling  out  of  a  plug  is  confined  to 
the  inside  of  the  receptacle  before  the 
pins  of  the  plug  are  completely  with- 

drawn, thereby  eliminating  the  possi- 
bility of  igniting  a  piece  of  film  which 

might  be  in  proximity  with  such  a 
plug  and  receptacle.  This  has  been 
accomplished  in  various  ways.  One 
is  to  enclose  the  complete  receptacle 

Announcing 
a  NEW 

Light  Sensitive  Device 

THE  X  CELL 
Sound-on-fiim  now  possible  with  very  low  amplification.  Only 
three  stage  power  amplifier  necessary  to  produce  theatre  volume. 
All  pre-amplifiers  eliminated. 

NEW  CELL  HAS  ASTOUNDING  ADVANTAGES 

Simplicity  in  Design. 

No  vacuum  bulbs  or  gases  used — non-breakable,  fool-proof. 

Low  Impedance. 

Transformer  coupling  permitted,  assuring  simplicity  of  wiring 
and  location  of  power  amplifier. 

High  Sensitivity, 

One  milliampere  output  with  AV^  volt  "B"  battery,  using  4 
ampere  exciting  lamp.  5  milliampere  output  using  2234  volt  "B" 
battery  with  60-watt  lamp. 

Long  Life. 

Not  affected  by  heat,  moisture  or  direct  sunlight.  Six  months 

guarantee  with  each  cell. 

MANUFACTURED  IN  TWO  TYPES 

High  impedance  for  resistance  coupling,  low  impedance  for  trans- 
former coupling. 

Wiring  diagrams,  data  and  prices  on  request. 

Pacific  Research  Laboratories 
1489  W.  WashinSton  St.  Los  Angeles,  Calif. 

Territories  now  open  for  distributors 

and  plug  in  a  cabinet  with  a  self- 
closing  cover  slotted  to  permit  the 
cord  to  pass  through.  When  the  plug 
is  pulled  out  of  the  receptacle,  the 
cover  is  still  closed.  Another  device 
is  designed  with  a  metallic  skirt 
deep  enough  to  permit  the  pins  of  the 
plug  breaking  contact  while  the  pins 
are  still  completely  enclosed.  As  far 
as  the  writer  knows,  the  matter  is 
still  being  discussed  by  the  Code  Com- 

mittees and  some  standard  construc- 
tion for  these  devices  will  probably 

be  incorporated  in  its  February,  1931, 

report. 
Vapor  Proof  Fixtures 

The  question  of  vapor  proof  fix- 
tures in  buildings  where  film  is 

handled  is  well  known  to  most  of  us. 

Most  of  the  local  inspection  depart- 
ments are  requesting  the  use  of 

vapor  proof  fixtures  not  only  in  film 
vaults  but  also  in  rooms  where  film  is 
worked,  as  well  as  in  corridors  lead- 

ing to  such  rooms.  This  applies 
equally  to  rooms  in  which  sound  film 
recording  machinery  is  located. 

There  seems  to  be  considerable  dif- 
ference of  opinion  regarding  the  real 

necessity  for  vapor  proof  fixtures. 
One  inspection  department  in  New 
York  requires  vapor  proof  fixtures, 
but  will  also  accept  the  use  of  a  metal 
dish  under  the  lamp  when  located  in 
film  working  rooms ;  in  other  words,  a 
fixture  similar  to  the  totally  indirect 
unit.  This  is  merely  a  precaution  to 

(Continued  on  page  43) 
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16  "Don'ts"  on  W.  E.  Equipment 
By  HAROLD  B.  SANTEE 

Director  of  Theatre  Engineering,  ERPl 

1.  Don't  Experiment  with  the  Equip- ment. 

The  life  of  the  equipment  will  al- 
most certainly  be  shortened,  and  in- 

ferior quality  will  result,  if  the 
equipment  is  experimented  with,  or 
operated  in  a  manner  different  from 
that  specified  in  our  operating  in- 

structions. Both  design  and  operat- 
ing instructions  are  based  on  long 

and  wide  experience  with  this  class 
of  equipment,  and  there  is,  therefore, 
practically  no  likelihood  that  any- 

thing will  be  gained  by  changes,  un- 
less made  after  careful  study  by  those 

thoroughly  familiar  with  the  theory, 
design,  and  manufacture  of  the  equip- 
ment. 

2.  Don't  Use  Unauthorized  Parts. 

Such  parts  of  the  equipment  as  are 
subject  to  wear  and  deterioration 
with  use  may  need  replacing.  A 
stock  of  the  spare  parts  supplied  or 
recommended  by  us  should  therefore 
be  maintained  by  the  theatre  for  re- 

placement use.  These  spare  parts 
should  be  carefully  stored  and  marked, 
and  their  use  and  placement  thor- 

oughly understood,  so  that  replace- 
ments can  be  made  with  a  minimum 

loss  of  time  in  emergencies. 
To  use  unauthorized  parts  may  re- 

sult in  inferior  reproduction  and  un- 

satisfactory operation  of  the  equip- 
ment, or  in  permanent  damage  to  it. 

As  spare  parts  are  used  up,  others 
should  be  ordered  to  take  their  places 
and  maintain  the  stock.  All  the  com- 

ponent parts  of  the  equipment  are 
specifically  designed  for  the  use  made 
of  them,  and  to  get  the  best  results 
from  this  equipment  it  must  be 
operated  in  accordance  with  the  re- 

quirements that  determined  its  de- 
sign. 

3.  Don't  Neglect  Equipment. 
Inspect  the  equipment  and  observe 

at  all  times  whether  it  is  normal.  Set 
screws  that  have  become  loose  must 
be  tightened.  If  any  misalignment 
exists  it  must  be  remedied.  Over- 

heating of  rheostats  and  overheating 
of  equipment  are  indicative  of  faults 
that  must  be  remedied  to  insure  the 
proper  running  of  a  show. 

4.  Don't  Use  Misadjusted,  Defective 
or  Deteriorated  Equipment. 

Any  equipment  that  gives  any  indi- 
cation of  being  in  any  way  abnormal 

must  be  replaced  or  brought  to  the 
attention  of  the  Service  Engineer. 
The  focus  of  the  exciting  lamp  must 
be  exact,  for  the  reproduction  depends 
upon  the  intensity  of  the  illumination 
on  the  film  track.  If  a  filament  in 
the    exciting    lamp    sags    or    is    not 

straight,  or  if  the  inside  of  the  glass 
becomes  coated  with  a  black  deposit, 
it  should  be  changed.  Vacuum  tubes 
showing  bright  spots  on  the  filaments 
or  otherwise  abnormal  should  be  re- 

placed to  avoid  failure  during  an  ex- hibition. 

5.  Don't  Ignore  Meter  Readings. 
The    various    meter    readings    are 

given  in  the  operating  instruction 
book.  When  the  meter  readings  dif- 

fer from  these  values,  or  when  the 
meter  readings  cannot  be  adjusted  to 
the  value  specified,  location  and  rem- 

edy of  the  cause  may  prevent  the 
equipment  from  failing  during  a show. 

6.  Don't    Operate    Tubes    at    Other 
Than  Specified  Current  Values. 

The  operating  instructions  fully 
describe  the  current  values  at  which 
tubes  should  be  operated.  To  deviate 
from  these  by  running  at  lower  than 
specified  values  may  result  in  insuffi- 

cient volume  or  poor  quality  of  repro- 
duction. To  operate  at  values  greater 

than  those  specified  greatly  reduces 
the  life  of  the  tubes. 

7.  Don't  Install  Fuses  of  Sizes  Other Than  Specified. 

To  install  a  fuse  of  a  lower  capac- 
ity than  that  required  may  result  in 

an  unwarranted  interruption  of  the 
show,  due  to  the  fuse  burning  out  un- 

der conditions  that  would  not  cause 

the  proper  size  fuse  to  blow  out.  To 
use  fuses  of  greater  than  specified 
capacity   will   not   adequately  protect 

BLUE  SEAL  HEAT  RESISTING  IMPROVED  FILM  TRAPS 
FOR  SIMPLEX  PROJECTORS 
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MADE  OF  AN  IRON  ALLOY 

Guaranteed   not   to    Warp   under   the    intense  heat   of   the 
Arc    Spot.      A    necessity    for    the    Perfect    Projection    of " Sound"  Pictures 

B-16  Film  Traps  with  Sliding 
Double  Round  Corner  Apertures, 
one  Aperture  for  Disc  and 
Silent  Film  and  one  cut  Pro- 

portional for  Movietone  Film  to 
be  used  with  our  Adaptors....  $30.00 

B-17     Sliding     Double     Aperture 
Plate            6.00 

B-24  Film  Trap  with  individual 
mats  for  silent,  movietone  and 
magnascope  effect.  Traps  com- 

plete  with   all   mats       30.00 
B-20  Master  Plate  to  hold  mats 

stationary           1.50 
B-21  Standard  Aperture  with 

Square    Corners         1.50 
B-22  Proportional  Movietone  Aper- 

ture  with   Square   Corners......       1.50 
B-23  Blank  Mat  (CAN  BE  CUT 
ANY   SIZE  APERTURE)....       1.50 

Manufactured  by 

BLUE    SEAL    PRODUCTS    CO.,   Inc. 
262  Wyckoff  St. 

Manufacturers  of  Motion  Picture  Accessories  Since  1913 
Brooklyn,  N.  Y. 
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41 the  equipment,  and  may  result  in 
permanent  damage  to  the  equipment 
when  abnormal  conditions  exist  and 
a  fuse  does  not  blow  out  to  protect 
the  equipment. 

8.  Don't  Operate  Switches  in  Other 
Than  the  Sequence  Specified. 

To  protect  the  equipment  from 
damage,  the  sequence  of  operation  of 
switches  specified  in  the  Operating 
Instructions  must  not  be  deviated 
from. 

9.  Don't   Oil   Oilless  Bearings. 
Oiling  instructions  are  given  for  all 

parts  of  the  equipment.  These  in- 
structions should  be  rigidly  adhered 

to,  both  as  to  the  frequency  of  oiling 
and  the  quantity  required.  To  neg- 

lect to  do  so  may  result  in  a  failure 
of  the  equipment  to  function.  Oil 
should  not  be  applied  to  parts  that  do 
not  require  it.  The  bearings  of  ten- 

sion pulleys  used  in  the  drive  of  206- 
type  reproducers  are  of  the  oilless 
type.  Oil  on  these  bearings  causes 
them  to  stick,  with  the  result  that  the 
equipment  becomes  inoperative. 

10.  Don't    Neglect    to    Keep    Appa- 
ratus Clean. 

The  successful  operation  of  the 
equipment  depends  on  its  being  kept 
clean  and  in  good  running  order.  Ex- 

cess oil  and  grease  must  be  carefully 
wiped  off.  Dust  and  dirt  must  be 
wiped  off  the  tops  of  batteries,  so  that 
a  short  circuit  path  will  not  develop. 
Emulsion  must  not  be  allowed  to  ac- 

cumulate on  sprockets,  idlers,  or  film 
tracks,  but  must  be  carefully  removed 
by  wiping  with  a  cloth  and  not  scrap- 

ing with  a  knife. 
To  scrape  off  emulsion  with  a  knife 

may  injure  the  surface  over  which 
the  film  must  run,  resulting  in 
scratched  film.  The  film  itself  must 
be  kept  free  of  oil,  dust,  dirt  and 
fingerprints  to  get  the  best  possible 
quality  of  reproduction. 

11.  Don't  Thread  Film  Carelessly 
In  order  to  have  perfect  synchron- 

ization the  various  loops  specified  in 
the  operating  instructions  must  be 
strictly  adhered  to  in  threading  the 
film,  both  in  the  projector  head  and 
in  the  sound  reproducer.  Improper 
threading  may  result  in  film  damage 
and  a  show  interruption. 

12.  Don't    Allow    Poor    Quality    of 
Reproduction 

As  soon  as  it  is  evident  that  the 

quality  of  reproduction  is  poor,  en- 
deavor to  locate  and  clear  the  cause 

immediately.  When  the  projectionist 
cannot  locate  and  clear  the  trouble, 
the  Service  Engineer  should  be  noti- 

fied, so  that  the  condition  may  be 
remedied  as  soon  as  possible.  When 
the  quality  is  poor  the  condition  may 
be  made  somewhat  less  conspicuous  by 
decreasing  the  volume  when  normal 
volume  is  not  necessary  for  the  audi- 

ence to  follow  the  picture. 

13.  Don't    Turn   on    Theatre    Horns 
When  Not  Giving  a  Performance 

The  theatre  horns  should  be  turned 
off  when  no   show   is  being  run,  for 

IT'S 

FOR  ANY  THEATRE  THAT 
TRIES  TO  OPERATE  WITHOUT 

MODERN 

PROJECTION    EQUIPMENT 

AUTOMATIC   REFLECTOR 
ARC   LAMPS 

ARE   MODERN 
FOR  SALE  BY  TRUSTWORTHY  INDEPENDENT  SUPPLY 

DEALERS  EVERYWHERE 

Ghe  Strong  Electric  Corporation 
2501  LAGRANGE  ST.  TOLEDO,  OHIO 

"BEST" 
Magazine  Light 
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Frioe  $3.50  at  your  dealers 

attaches  to  side  of  magazine 

illuminating  the  inside  show- 
ing the  exact  amount  of  film 

on  reel  from  either  side  with- 
out opening  door. 

BEST  DEVICES  CO. 
200  FILM  BLDG.,  CLEVELAND,  O. 
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SbetterScreen  Results 
with 

BRENKERT 
LOW  INTENSITY  REFLECTOR  LAMPS 

PROVEN  by  installations  throughout  United  States 

and  Canada,  you  are  assured  of  complete  satis- 
faction when  you  specify  Brenkert  Lamps. 

Made  and  guaranteed  by  one  of  the  oldest  and  larg- 
est manufacturers  of  light  projection  equipment  for 

the  theatre  and  sold  and  serviced  by  progressive  in- 
dependent supply  dealers  throughout  the  country. 

Write  for  literature  or  see  your  independent  dealer. 

mm 
Brenkert   light   Projection   Co. 

ENGINEERS    and    MANUFACTURERS 

St.  Aubin  at  East  Grand  Blvd.  Detroit,  Mich. 

Give  This  to  Your  Friend — Have  Him  Fill  It  in  and  Mail  to  us  at  Once 

The  Motion  Picture  Projectionist 
45  West  45th  Street,  New  York  City 

Gentlemen : 

Enclosed  please  find  $2.00  for  which  enter  my  subscription  for  one 

year  (12  issues)  starting  with   issue.    (Two  years,  $3.00.) 

Name 

Street   City     

State  ......   ....... .Local  No. 

disconcerting  noises  may  be  trans- 
mitted to  the  theatre  from  the  horns 

when  the  projectionists  are  working 
on  the  equipment  in  the  booth. 

14.  Don't   Forget   to   Turn  Off  Sys- 
tem When  Power  Fails. 

In  the  event  of  a  power  failure  dur- 
ing running  of  show  the  entire  sys- 
tem should  be  shut  down.  The  fader 

should  be  turned  to  zero  first,  so  that 
the  unpleasant  change  of  pitch  due  to 
the  motor  slowing  down  will  not  be 
heard  by  the  audience.  The  ampli- 

fier and  power  switch  should  also  be 
turned  off,  so  that  when  the  power 
service  is  again  resumed  these 
switches  will  be  turned  on  in  their 

proper  sequence  as  is  essential  to 
protect  the  equipment  from  damage. 

Should  the  power  be  off  for  such 
a  period  of  time  that  the  tubes  would 
cool  and  the  power  then  be  turned 
on,  the  tubes  themselves  might  be  in- 

jured and  the  various  transformers, 
condensers,  and  electrical  equipment, 
associated  in  the  various  circuits 
might  be  damaged  if  these  switches 
were  not  turned  on  in  the  proper  se- 

quence. 
15.  Don't  Neglect  Office  Routine 
When  equipment  must  be  returned 

to  the  warehouse  as  directed  by  the 
Service  Engineer,  the  routine  for 
returning  the  equipment  must  be 
strictly  adhered  to,  otherwise  the 
equipment  may  become  lost  and  the 
exhibitor  would  be  .charged  for  it. 
Return  only  parts  of  the  Western 
Electric  sound  system. 

16.  Don't  Fail  to  Consult  Your  Serv- 
ice Engineer. 

Whenever  in  doubt  about  anything 
consult  your  Service  Engineer,  who  is 
available  to  supply  any  information 
or  assistance  required  so  that  the 

equipment  may  be  operated  to  pro- 
duce the  best  results.  Periodic  visits 

are  made  by  the  service  man  to  ascer- 
tain whether  the  equipment  is  in  satis- 

factory condition  and  to  consult  about 
matters  pertaining  to  the  equipment. 

Additive  Color  Process 
Processes  of  color  photography  all 

date  back  to  the  classic  experiment  of 
Clerk  Maxwell  before  the  Royal  In- 

stitution in  London,  England,  on  May, 
1861.  On  this  occasion  Maxwell 
demonstrated  that  any  shade  of 
colored  light  could  be  produced  by 
combining  various  amounts  of  three 

primary  colors,  red,  green,  and  blue- violet. 

He  used  three  separate  lanterns 
and  placed  colored  solutions  before 
the  lens  of  each.  Ferric  sulfocyanide 
was  used  for  the  red  solution,  cupric 

chloride  for  the  green,  and  an  am- 
moniacal  solution  of  copper  sulphate 
for  the  blue.  When  the  light  from  all 
three  lanterns  was  projected  on  the 
same  spot  on  the  screen,  a  white  area 

appeared;  when  the  red  and  green 
beams  were  superimposed,  a  yellow 
spot  was  obtained;  with  red  and  blue, 
a  magenta  spot,  and  with  green  and 
blue,  a  blue-green  spot. 
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National  Electric  Code 

(Continued  from  page  39) 
catch  the  hot  filament  of  a  broken 
lamp  and  prevent  its  dropping  upon 
and  igniting  film.  If  this  practice  is 
sound,  the  problem  of  properly  light- 

ing film  work  rooms  is  not  a  serious 
one  as  many  commercial  type  fixtures 
can  be  obtained  in  this  form.  How- 

ever, if  the  use  of  vapor  proof  fix- 
tures is  enforced  in  all  locations,  the 

problem  of  good  lighting  will  assume 
a  more  complicated  and  expensive 
form. 

New  local  rules  in  New  York  pro- 
hibit the  use  of  chain  fixtures  with 

cords  laced  in  and  out  of  the  rings, 
or  drop  cords  in  rooms  where  film  is 
handled.  All  such  units  must  have 
the  fixture  wires  properly  enclosed  in 
a  metal  pipe  stem.  This  applies  as 
well  to  Wrattan  safelight  units  which 
heretofore  were  connected  by  means 
of  a  flexible  cord  into  a  lamp  recep- 

tacle located  at  some  convenient  point 
near  the  safelight. 

The  question  has  been  raised  re- 
garding the  use  of  wall  switches  in 

rooms  where  film  is  handled.  The 
Code  now  prohibits  the  use  of 
switches  in  vaults  but  serious  thought 
is  also  being  given  to  the  advisability 
of  requiring  the  use  of  vapor  proof 
type  switches  in  all  rooms  where  film 
is  handled.  Attention  is  also  being 
given  to  the  use  of  wall  fans  in 
similar  locations,  especially  of  the 
types  with  commutators  and  with 
rheostats  in  the  bases. 

To  definitely  establish  in  the  minds 
of  the  Code  Committee  whether  there 
is  a  necessity  for  such  devices  will 
depend  largely  on  a  definite  conclu- 

sion regarding  the  combustibility  or 
explosiveness  of  the  gases  which  are 
given  off  by  motion  picture  film  under 
ordinary  conditions.  These  facts  can 
best  be  obtained  from  the  member- 

ship of  our  own  Society,  and  any  dis- 
cussions or  suggestions  offered  by  you 

will  be  gladly  received  and  considered 
by  the  Code  Committee  of  the  Na- 

tional   Fire    Protection    Association. 

Theatre  Wiring 

The  use  of  three-wire  branch  cir- 
cuits in  commercial  building  is  per- 

mitted by  the  Code  but  since  all  pres- 
ent dimmer  installations  are  being 

made  so  that  the  dimmers  are  con- 
nected into  the  neutral  or  grounded 

leg,  the  Code  Committee  is  now  con- 
sidering prohibiting  the  use  of  three- 

wire  circuits  in  any  theaters  or  audi- 
toriums where  dimmers  are  to  be 

installed. 

Past  experience  has  indicated  that 
contractors  and  wiremen  are  misled 
by  the  fact  that  the  neutral  leg  of  a 
three-wire  circuit  carries  no  current 
when  the  circuit  is  evenly  balanced; 
but  in  installations  where  dimmers 
are  connected  into  the  neutral,  the 
so-called  three-wire  circuit  does  not 
and  cannot  exist.  What  has  really 
occurred  is  that  the  installation  man 
has   used   a   common   return   for   two 
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two-wire  circuits,  usually  of  the  same 
size  wire  as  the  outside  circuit  legs; 
obviously  twice  as  much  current  is 
carried  by  this  common  return  as 
the  remaining  leg  of  either  circuit, 
producing  an  overload  on  this  one 
wire  which  is  not  a  neutral  of  a  three- 
wire  circuit.  There  would  be  no  ob- 

jection to  running  a  wire  of  twice  the 
capacity  for  a  common  return,  but 
the  surer  method  would  be  to  enforce 
the  use  of  two-wire  circuits  entirely 
for   installations   of  this    kind. 

Neutral  wires  should  terminate  in 
the  magazine  panel,  and  be  connected 
to  separate  terminals  opposite  the  live 
terminals  of  the  corresponding  cir- 

cuits and  not  to  common  grounding 
busses    as    is    customary    in.  commer- 

cial installations.  By  arranging  the 
connection  terminals  thus,  the  elec- 

trical inspector  can,  at  a  glance, 
check  whether  the  circuits  have  been 
run  as  two-wire  circuits,  especially 
when  one  of  them  is  a  grounded  Con- 
ductor. 

The  conductor  leading  to  the  dim- 
mer plate  should  have  a  capacity 

equal  to  the  sum  total  of  the  capaci- 
ties of  the  various  two-wire  circuits. 

A  common  ground  bus  is  now  fre- 

quently used  to  tie  together  all  com- 
mon terminals  of  the  dimmer  plates. 

Switchboard  manufacturers  should 

pay  more  attention  to  the  routing 
and  grouping  of  bus  bars  and  branch 
feeders  so  that  opposite  polarities  on 
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a.c.  systems  are  always  together. 
The  contractor  likewise  should  exer- 

cise caution  in  the  running  of  wires 
in  the  gutter  spaces  and  between  the 
magazine  panels  and  the  switchboard 
or  dimmers  so  that  wires  of  opposite 
polarities  are  always  grouped  through 
bushings,  conduits,  or  other  metallic 
ducts.  Where  this  practice  is  not 

carefully  observed  considerable  "a.c. 
hum,"  inductive  and  eddy  current 
heating  of  the  conductors  and  iron  is 
produced,  with  consequent  damage  to 
the  installation. 

Technical  developments  frequently 
involve  changes  in  methods  that  may 
not  be  covered  by  the  current  Code  or 
may  be  infractions  of  it. 

It  is  the  purpose  of  the  National 
Electric  Code  to  provide  safety  but 

not  to  hamper  development.  There- 
fore, when  such  conflicts  arise,  it  is 

advisable  to  bring  these  promptly  to 
the  attention  of  the  local  Inspection 
Bureau  for  a  temporary  ruling  until 
suitable  provisions  can  be  inserted  in 
the  National  Electric  Code.  Any  pre- 

cautions adopted  that  will  safeguard 
property  and  insure  the  safety  of  the 
employees  and  the  public  will  redound 
to  the  credit  of  the  industry. 

Discussion 

Mr.  Samuels:  In  the  case  of  motor 
generator  sets  operating  with  arcs, 
we  have  been  frequently  confronted 
with  a  situation  where  a  motor  gen- 

erator operating  on  200  amperes  con- 
tinuously and  400  amperes  for  the 

change-over  interval  of  ten  or  fifteen 
minutes,  had  feeders  installed  for  only 
200  amperes.  Motor  generators  for 
projection  are  distinguished  for  their 
flat  voltage  characteristics.  This  use 
of  cables  too  small  for  the  load  causes 
a  considerable  voltage  drop  and  de- 

feats the  purpose  for  which  the  equip- 
ment is  designed.  We  have  found 

several  cases  in  the  last  six  months 
where  the  inspector  has  passed  a  200 
ampere  cable  running  to  the  projec- 

tion room  from  a  400  ampere  ma- 
chine. What  I  would  like  to  know  is, 

what  provision  is  being  made  by  the 
Code  to  enforce  the  installation  of 
the  proper  size  conductors  for  d.c. 
feeds  to  booths? 
Mr.  Manheimer:  In  connection 

with  motor  generator  d.c.  feeds  to 
projection  rooms,  the  inspectors  usu- 

ally are  concerned  only  with  the  size 
of  the  feeder  in  so  far  as  the  fuses 
which  protect  it  are  concerned.  If 
a  feeder  requires  400  amperes 
momentary  carrying  capacity,  it  is 
up  to  the  customer  to  insist  that  the 
contractor  install  cables  of  such  size 
as  will  safely  carry  this  amount  of 
current.  In  a  new  theater  the  wiring 
is  installed  long  before  the  motor  gen- 

erator sets  arrive,  and  it  has  been 
frequently  found  that  when  the  sizes 
of  projection  feeders  are  specified, 
they  are  of  insufficient  size  for  the 
total  output  of  the  larger  motor  gen- 

erator sets  which  so  many  theaters 
are  now  installing. 

The  inspector,  in  passing  on  a 
motor  generator  installation,  usually 
checks  the  size  of  the  a.c.  feeder  to 
see  if  it  is  large  enough  according  to 
the  a.c.  motor  name  plate  rating.  On 
the   d.c.    end,   he    is    principally   con- 
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cerned  with  the  sizes  of  the  fuses  that 
protect  the  outgoing  d.c.  feeder,  and 
if  these  fuses  do  not  exceed  the 
capacity  of  the  feeder,  the  job  is 
passed.  After  the  inspector  leaves 
the  job,  however,  it  is  a  simple  mat- 

ter, by  the  use  of  refillable  fuses,  to 
insert  additional  links  having  capaci- 

ties two  or  three  times  greater.  This 
is  a  most  unfortunate  condition  which 
only  frequent  re-inspection  can  elimi- 

nate. It  would,  therefore,  seem  ad- 
visable that  the  inspectors  on  their 

periodic  visits  to  the  theaters  check 
the  fuses  on  d.c.  motor  generator 
feeds. 
Many  of  the  chain  theater  con- 

struction departments  now  specify 
wire  no  smaller  than  500,000  circular 
mills  for  the  d.c.  booth  feeders.  These 
have  a  capacity  of  400  amperes  per 
leg,  and  are  usually  large  enough 
to  carry  two  projection  machine  arcs 
and  one  stereopticon  or  spotlight 
simultaneously. 

Mr.  R.  C.  Hubbard:  In  connection 
with  the  matter  of  switches  and  fix- 

tures in  film  handling  rooms,  Mr. 
Manheimer  solicits  information  re- 

garding the  explosive  gases  given  off 
by  film.  I  think  we  should  go  on 
record  with  the  fact  that  no  explosive 
gases  are  given  off  by  film  until  it 
becomes  heated  to  abnormal  tempera- 

tures and  that  there  is,  therefore,  no 
necessity  for  vapor  proof  fixtures  in 
film  handling  rooms. 
Mr.  Manheimer:  I  should  like 

that  particular  point  settled  at  this 
meeting. 
Dr.  Sease  (Communicated)  :  In 

connection  with  that  part  of  Mr. 
Manheimer's  paper  that  seems  to 
solicit  some  definite  information  re- 

garding the  explosiveness  of  gases 
given  off  by  film,  I  consider  that  the 
vapors  in  a  film  vault  of  average  size 
filled  with  film  under  average  condi- 

tions will  not  be  explosive  or  com- 
bustible. The  vapor  to  be  found  is 

largely  acetone.  The  acetone  in  the 
film  may  be  as  high  as  2  per  cent.  It 
is  usually  much  less.  This  acetone  is 
very  hard  to  remove  and  would  re- 

quire quite  high  temperatures  to  get 
it  out  of  the  film.  According  to  our 
information,  vapors  of  acetone  are 
not  explosive  until  the  acetone  con- 

tent of  the  air  is  3.7  lbs.  per  1,000 
cubic  feet.  We  have  no  information 
on  the  accumulation  of  vapors  in  a 
vault  which  has  remained  closed  a 
long  time,  but  it  is  possible  that  the 
vapors  may  increase  if  the  vault  is 
practically  hermetically   sealed. 
We  know  of  no  spontaneous  com- 

bustion of  vapors  from  film,  nor  have 
we  had  in  our  experience  any  fire 
caused  by  the  ignition  of  vapors  ema- 

nating from  film.  There  are  records 
of  fires  having  been  caused  by  static 
discharges  over  mixers  into  which  sol- 

vents were  being  run. 
While  the  vapor  from  film  is  largely 

acetone  there  is  some  alcohol,  cam- 
phor, and  fusel  oil.  These  vapors 

have  higher  specific  gravity  than  air, 
and,  therefore,  tend  to  settle. 

It  is  possible  that  the  vapor  proof 
globe  requirements  have  been  estab- 

lished to  reduce  the  hazard  of  igniting 
film  by  its  contact  with  an  incandes- 

cent lamp.  Celluloid  film  ignites  in 
a  very  short  time  at  300  deg.  F.  At 
212  deg.  F.  it  will  not  ignite  for  a 
considerable  time.  At  140  deg.  F.  we 
have  observed  its  decomposition  with- 

out ignition  in  five  or  six  months. 
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Good  Rectification  Means 

Forest  Rectifiers 
THIS  Forest  Rectifier  meets  the  de- 

mand for  a  single  unit  to  supply 
direct  current  for  two  projectors,  and 
will  funish  15  to  25  amperes  to  either 

projector  continuously. 

It  supplies  a  steady  direct  current,  free 

from  pulsations,  and  will  produce  a  better 

light  than  other  current  supply  devices. 

The  only  wearing  parts  are  the  bulbs 
which  will  last  at  least  one  thousand 

hours  and  usually  much  longer  since  only 

two  bulbs  are  being  used  at  a  time  (ex- 
cept during  change  over)  and  the  load  is 

alternately  carried  first  by  one  set  of  two 

tubes  then  the  other  two  as  the  projectors 
are  alternately   used. 

This  Forest  Rectifier  embodies  the  use 

of  four  rectifier  tubes  which  are  connected 

to  supply  current  to  two  direct  current 

circuits  "independent  of  each  other  thus 
preventing  loss  of  current  at  the  first  arc 
when  the  second  arc  is  struck. 

Both  arcs  can  be  operated  at  the  same 
time  during  the  change  over  period  and 
there  will  be  no  diminishing  of  the  light 
from  one  projector  while  lighting  up  the 
second. 
Two  Ammeters  are  mounted  on  the 

unit  which  will  show  at  a  glance  the 
amperage  being  used  at  either  arc. 

Links  are  provided  for  operating  from 
110-220  or  240  volts. 

Rectifiers  for  all  purposes  made  in  15 
amp.,  25-25  amps.,  30,  and  65  amps, 
sizes. 

We  are  specialists  in  our  field.  Send  us 
your  technical  problems.  Literature  on 
request. 

Forest  Electric  Corp. 

Efficient   Sound   Reproduction 
By  R.  H.  McCULLOUGH 
(Continued  from  page  18) 

New  and  Wilsey  Sts. 

Newark. N.J. 

KNOWING  the  equipment,  which 
you  operate  and  work  with  is 

half  the  job.  Operating  sound  repro- 
ducing and  projection  room  equipment 

is  a  profession,  which  requires  great 

skill.  The  service  engineer's  ideas  are 
not  always  original  but  are  rather 
an  extensive  series  of  experiments. 

The  ability  of  projectionists  and  serv- 
ice engineers  to  thoroughly  and 

quickly  discover  the  troubles  in  an 
amplifier  is  largely  a  function  of  his 
ability  to  think  logically  and  to  ap- 

proach the  problem  as  one  which  may 

always  be  solved  by  a  process  of  or- 
derly elimination  and  orderly  reason- 

ing-out of  cause  from  effect. 
Every  action,  whether  mechanical, 

electrical  or  chemical,  which  takes 
place  in  an  amplifier,  or  its  associated 
equipment  is  governed  by  known  laws, 
and  any  variation  from  normal  action 
can  be  determined  by  known  methods. 
There  is  nothing  mysterious  about 
amplifier  troubles  except  to  the  man 
who  is  not  familiar  with  them.  The 

value  of  an  efficient,  logical  routine 
in  testing  amplifier  equipment  cannot 

be  over-emphasized. 

Shorted  Condensers 

The  42-A  amplifier  has  been  fully 

explained  before  as  to  its  operation — - 
however,  many  projectionists  who  en- 

counter difficulty,  particularly  when 
one  of  the  21-CB  condensers  becomes 
shorted,  are  at  a  loss  to  know  what 
the  trouble  is.  A  shorted  condenser 

will  cause  the  plate  current  meter  to 

drop  in  value.  A  shorted  21-CB  con- 
denser  will   usually   short-circuit   the 
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rectifier  output  and  overload  the 

303-B  transformer,  which  eventually 
burns  out  the  secondary  of  this  trans- 

former. Crackling  noises,  heard  in 
the  output,  can  sometimes  be  traced 
to  a  leaky  condenser.  Usually  a 
shorted  condenser  in  the  21-CB  bank 
can  be  detected  by  a  burning  odor. 

If  the  shorted  condenser  is  detected 

before  the  303-B  transformer  is  dam- 
aged, the  condenser  may  be  removed 

from  the  circuit  until  a  replacement 
is  made,  which  will  not  affect  the 
operation.  There  are  two  banks  of 
21-CB  filter  condensers  connected  in 
the  42-A  amplifier  circuit.  Each  bank 
of  condensers  employs  4  one-micro- 

farad condensers.  If,  by  casual 
observance,  you  cannot  detect  the 
shorted  condenser,  cut  out  one  bank 

of  condensers  and  then  try  the  ampli- fier. 

If  the  trouble  is  still  encountered 

try  the  other  bank  of  condensers — if 
the  amplifier  functions,  continue  the 
performance  with  one  bank  of  con- 

densers and  after  the  performance 
test  each  condenser  in  the  bank  which 
is  shorted  until  you  locate  the  one 
which  is  shorted. 

Motor  Generators 

Many  theatres  have  now  installed 
motor  generator  sets,  which  have 
eliminated  wet  storage  batteries.  In 
case  the  motor  generator  should  cease 
to  function,  there  is  no  means  of 

emergency  for  supplying  current  to 
certain  vacuum  tube  filaments,  excit- 

ing lamps,  or  the  field  circuit  for  re- 
ceiver units.  In  every  projection 

room,  where  a  motor  generator  is  em- 
ployed to  supply  direct  current  to  the 

projector  arcs,  an  emergency  supply 
can  be  obtained  from  this  source,  pro- 

viding the  voltage  is  reduced  to  that 
of  the  sound  equipment  generator. 

This  source  of  D.  C.  supply  should 
pass  though  the  filter  system,  the  same 
as  the  D.  C.  supply  which  comes  from 
the  sound  equipment  generator. 

Many  projectionists  do  not  keep  ex- 
citing lamps  clean.  It  should  be  re- 

membered that  a  certain  amount  of 

volume  is  lost  if  the  wall  of  the  ex- 
citing lamp  bulb  is  dirty  in  front  of 

the  filament  just  before  the  light  flux 
enters  the  optical  system  of  the  sound 

reproducing  mechanism.  Discolora- 
tion of  the  walls  of  the  exciting  lamp 

bulb    is    an    indication    that    it    has 

GRIFFIN  FILM  CEMENT  Sri"SS Specially  Suited  for  Sound  Prints 
Manufactured   by 

F.  B.  GRIFFIN,     -     -      -     Oshkosh,  Wis. 
FREE  SAMPLE  and  PRICES  on  request 
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passed  the  peak  of  its  efficiency  and 
that  it  should  be  replaced  immediately 
with  a  new  lamp. 
Vacuum  tubes  are  the  most  impor- 

tant and  fragile  of  the  things  that 
comprise  an  amplifier.  They  are  the 
most  prolific  source  of  trouble,  and 
as  progress  is  made  by  manufacturers 
in  the  elimination  of  other  troubles, 
the  ratio  of  the  tube  to  other  troubles 
increases.  Next  to  tubes  whose  emis- 

sion has  fallen  off,  microphonic  tubes 
give  the  most  trouble  in  the  photo- 

electric cell  amplifier. 

Care    of   Rheostats 

There  is  a  certain  wear  on  rheostat 

parts.  A  rheostat  consists  of  a  re- 
sistance wire  wound  on  a  circular 

form  of  insulated  material,  one  end 
of  the  winding  being  connected  to  one 
terminal,  and  the  other  terminal  to 
a  slider,  which  makes  contact  with  the 
resistance  wire,  and  can  be  rotated 
to  obtain  any  resistance  value  desired 
within  the  range  of  the  rheostat. 
When  one  side  of  ,the  rheostat  ele- 

ment becomes  worn,  where  the  slider 
moves,  it  is  well  to  remember  that  it 
can  be  reversed.  There  has  always 
been  a  question  as  to  the  best  lubrica- 

tion for  the  moving  parts  on  a  vari- 
able rheostat.  I  find  that  if  lubrica- 
tion is  required  an  ordinary  lead  pen- 

cil contains  enough  graphite,  if  rubbed 
lightly  across  the  wire  where  the 
slider  moves,  will  assist  greatly  in 
ease  of  operation  and  will  also  elimi- 

nate wear  considerably. 
Sound  Efficiency  is  a  department 

conducted  solely  for  the  benefit  of  pro- 
jectionists. The  editor  invites  con- 

tributions to  the  department  of  short 
articles  on  troubles  and  experiences 
with  sound  reproducing  equipment. 
All  articles  submitted  should  be  type- 

written, if  possible,  and  on  one  side 
of  the  paper.  They  should  be  accom- 

panied by  sketches,  drawings  or  dia- 
grams, and  photographs  are  partic- 

ularly desirable. 

Prop< >er  Servicing  Hints 
H.  M.  Wilcox,  Operating  Manager 

of  Electrical  Research  Products,  Inc., 
was  asked  a  series  of  questions  rela- 

tive to  servicing  of  sound  equipment. 
His  replies  to  Motion  Picture  Pro- 

jectionist are  given  herewith. 

"Answering  briefly  your  questions 
I  would  say  that  sound  reproducing 
equipment  should  be  serviced  regu- 

larly two  or  three  times  a  month. 
The  frequency  of  service  depends 
largely  on  the  care  taken  by  the  thea- 

tre operating  staff  in  maintaining 
the  equipment  properly.  One  of  the 
most  important  reasons  for  routine 
servicing  is  to  prevent  emergencies 
so  that  there  is  reasonable  assurance 

that  the  "show  will  go  on."  At  the 
persent  time  emergency  calls  of  our 
service  organization  for  the  4,700 
equipments  in  operation  in  this  coun- 

try represent  one  call  for  about  every 
2,000  shows. 

"The  cost  of  repairs  and  replace- 
ments varies  from  about  50c  per  day 

to  about  $1.00  per  day  in  accordance 
with  the  size  of  the  equipment  and 
the  care  exercised  in  operating  and 
maintaining. 

"To  designate  what  parts  of  the 
apparatus  seem  to  need  most  atten- 

tion would  be  like  designating  the 
part  of  an  aeroplane  that  needs  the 
most  attention.  If  something  goes 
wrong  in  an  aeroplane  it  drops  and 
the  aviator  is  killed.  If  something 
goes  wrong  with  sound  apparatus, 
the  sound  will  stop  and  the  show  is 
killed.  It  is  important  that  all  parts 
receive  attention,  but  the  most  im- 

portant things  are  cleanliness,  proper 
lubrication  and  regular  battery 
charging. 

"The  largest  items  of  replacement 
are  vacuum  tubes  and  photoelectric 
cells.  These  constitute  from  one-half 
to  three-quarters  of  the  total  repair 
and  replacement  costs.  There  would 
be  no  advantage,  from  price  stand- 

point, in  buying  these  parts  in  bulk 
and  there  would  be  some  disadvan- 

tage in  that  there  is  a  very  wide  mar- 
ket for  vacuum  tubes  and  we  know 

that  exhibitors  do  have  some  loss  due 

to  stealage." 

New  G.  E.  Vacuum  Tube 

A  new  type  of  vacuum  tube,  so 
sensitive  that  it  is  capable  of  measur- 

ing one  hundredth  of  a  millionth  of  a 
billionth  of  an  ampere  of  electric 
current,  has  been  developed  in  the 
laboratory  of  the  General  Electric 
Company,  according  to  an  announce- 

ment by  Ellis  L.  Manning  of  the  com- 
pany's research   organization. 

The  flows  of  electrons  in  the  tube, 
which  is  of  the  four-element  type, 
Mr.  Manning  said,  is  so  small  that 
it  compares  with  a  fifty-watt  lamp 
as  two  drops  of  water  compare  with 
that  which  flows  over  Niagara  Falls 
in  a  year. 

One  of  the  major  applications  of 
the  tube  will  be  for  the  measurements 
of  currents  used  to  indicate  the  in- 

tensities of  X-ray  and  ultra-violet 
beams.     It  will  have  other  uses,  too. 

The  use  of  the  Rentier 
Turntable  will  forever  solve 

your  turntable  problem 

RENIER  MFG.   CO. 
15  Michigan  St.  Milwaukee,  Wise. 

Theatre  Equipment 
NEW  AND  USED 

Most  complete  stock  In  the 
U.  S.  Moving  Picture  Machines, 
Screens.  Booths,  Opera  Chairs. 
Spotlights,  Stereoptlcons,  Film 
Cabinets,  Portable  Projectors, 
M.  P.  Cameras,  Generator  Sots, 
Reflecting  Arc  Lamps,  Carbons, 
Tickets.  Mazda  Lamps  and 

Supplies. 
Projection  Machines  repaired 
and   overhauled.      Repair   parts 

for  all  makes  opera   chairs.     Attractive  3  x  10   ft. 
muslin  banners,  $1.50;  on  paper,  50  cents. 

We  Pay  Highest  Prices  tor  Used 
Projection    Machines,   Opera   Chairs,   etc. 

Everything    for   the    Theatre— Write   for    Catalog    K. 

Movie  Supply  Co.,  844  Wabash  Ave.,  Chicago 

Indispensable 

That's  why  F.  H.  Richardson's  HAND- 
BOOK OF  PROJECTION  Has  Been  the 

Standard  for  20  Years 

Over  1400  pages  of  subject  matter; 
more  than  400  illustrations.  Think 

what  it  means  to  own  this  finest  of 

projection  libraries — something  that 
will  be  useful  throughout  the  year. 

Volumes  I  and  II  cover  the  subject 

of  silent  projection.  Volume  III  is 
devoted  entirely  to  sound  projection. 

Each  volume  contains  Richardson's 
complete   question  and  answer  index. 

Volumes    I    and    II    $6.20    postpaid 

Volume    III    alone    $5.10    postpaid 

The  complete  set  $10.25  postpaid 
(Immediate  Delivery) 

BOOK    DIVISION 

CHALMERS   PUBLISHING  CO. 
516    Fifth    Ave.,   New   York,    N.   Y. 

WINNIPEG,  CANADA 

JM.  RICE  &  CO.,  J.  M.  Rice,  Prop.  Lead- •  ing  equipment  dealers  in  all  kinds  of 

projection  room  equipment  facilities.  Repre- 
sentatives of  leading  equipment  manufac- 

turers of  the  United  States  and  Canada. 

All  our  merchandise  guaranteed  for  per- 
formance and  stability.  Whatever  you  want,. 

we    will    supply    it. 
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15,000  Griswold  Film  Splicers  are  in  constant  use 

daily  in  theatres  throughout  the  World.  The  standard 

film   splicer   for   efficiency,   durability   and   economy. 

GRISWOLD  MACHINE  WORKS 
Port  Jefferson,  L.  I.  New  York 

MELLAPHONE  EQUIPMENT 
Offers  Full  Patent  Protection  to  Exhibitors 
UNDER  FULL  TONE  REPRODUCTION  COMPANY 

PATENTS 

Mellaphone 
Sound  on  Film 
Advanced  mechanically,  and 

embodying  the  latest  units  of 
best  known  manufacturers  in 
the  sound  field.  Finest  Photo 
Electric  Cells.  All  aluminum 

filmheads,  uses  no  chains.  Lat- 
est Samson  Head  Amplifiers. 

!/£  H.  P.  motors.  Finest  Op- 
tical System  attainable.  Glea- 

son   gears. 

Mellaphone 
Turn  Tables 

Steady  and  vibrationless  opera- 
tion, balanced  flywheels,  Glea- 

son  gears,  ball  bearing  through- 
out. Resynchronizer.  Spring 

Suspended  Filter.  Audak  or 
Electrical  Research  Lab.  Pick- 

ups. Leveling  pedestal  screws. 
Guard,  lamps,  and  needle  cups. 

Write   or   wire  for   full   information.      Territory   for   dealers. 

MELLAPHONE  CORPORATION  ge°?s£ 

Efficient  Servicing  Vital  Sound 
Picture  Element 

By  J.  S.  WARD 
Electrical  Research  Products,  Inc. 

THERE  has  been  considerable  in- terest manifested  since  the  intro- 
duction of  the  Western  Electric  Sys- 

tem to  the  industry  four  years  ago, 
in  the  service  feature  associated  with 

that  equipment.  As  since  that  time, 
many  exhibitors  have  asked  them- 

selves the  question,  "Why  service,"  it 
would  appear  to  be  a  worth-while 
topic  for   consideration  here. 

First,  a  definition  is  in  order. 
Service  as  furnished  by  Electrical 
Research  Products,  Inc.,  is  the  super- 

vision of  the  maintenance  and  opera- 
tion of  these  sound  motion  picture 

equipments  wherever  they  may  be 
installed,  by  a  body  of  specialized 
engineers. 

Since  the  modern  sound  system 

embraces  apparatus  and  circuits  re- 
quiring constant  precision  adjustment 

of  a  highly  technical  character,  if 
satisfactory  performance  is  to  be  as- 

sured continuously,  erpi  service  has 
been  established  on  the  theory  that 

prevention  practiced  regularly  out- 
weighs in  reliability  and  value  re- 

turned any  other  form  of  corrective 
treatment. 

Large  Technical  Staff 

The  big  force  of  specialized  tech- 
nicians maintained  to  provide  the 

service  makes  calls  to  each  installa- 
tion at  frequent  intervals.  At  first 

weekly  calls  are  paid  to  newly  in- 
stalled equipments  to  insure  that  the 

theatre  personnel  becomes  thoroughly 
acquainted  with  the  sound  system  as 
rapidly  as  possible. 

As  occasionally  some  part  may  re- 
quire replacement  and  in  order  that 

it  may  be  furnished  quickly  if  an 

emergency  need  exists,  comprehen- 
sive stocks  of  parts  have  been  located 

in  many  branch  offices  strategically 
situated  throughout  the  country. 
Consumable  material  like  vacuum 

tubes,  photoelectric  cells  and  exciting 
lamps  for  example  are  naturally  re- 

quired more  often.  Other  items  such 
as  reproducers,  receiver  units,  drives, 
motors,  amplifiers,  rectifiers  and 
chargers  also  sometimes  require  at- tention. 

Experience  over  a  long  period  of 
time,  indicates  that  these  require- 

ments vary  considerably.  Some  in- 
stallations seldom  need  replacements 

of  any  sort.  A  few  have  been  known 
to  have  their  vacuum  tubes  continue 
to  function  without  interruption  since 
the  opening  date. 

Replacement  Costs 
A  theatre  in  Charlotte,  N.  C, 

which  was  one  of  the  first  in  the 
world  to  be  equipped,  reported  very 
recently  that  it  was  still  using  the 
complete  original  set  of  vacuum 
tubes.  In  this  connection,  too,  it  is 

important  to  consider  the  matter  of 
repair    and    replacement    costs.      The 
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expense  to  exhibitors  expressed  as  a 
weekly  average  at  present  amounts 

to  approximately  $7.00  per  installa- 
tion based  upon  the  total  needs  of 

all  equipments  in  operation.  This 
figure  has  been  continuously  declin- 

ing. For  the  smaller  type  equip- 
ments, the  costs  of  all  replacement 

parts  needed  has,  at  the  weekly  rate, 
averaged  still  less,  the  figure  being 
about  fifty  cents  a  day. 

Emergencies  whenever  they  occur 

and  regardless  of  their  nature,  natu- 
rally receives  the  right  of  way.  No 

matter  whether  resulting  from  fire, 

flood,  accident  or  some  more  prosaic 
cause  such  as  neglect  to  close  a 
switch,  once  the  call  registers,  all 
resources  that  may  be  required  to 

assure  speedy  resumption  of  opera- 
tion are  brought  to  bear  until  the 

sound  is  restored.  It  is  worthy  of 

note  that  specially  chartered  air- 
planes have  been  utilized  to  this  end 

many  times  when  personnel  or  sup- 
plies were  needed  and  other  types  of 

transportation  could  not  meet  the 
occasion   adequately. 

Establish  Panama  Local 

Balboa,  Canal  Zone,  is  the  most  re- 
cent point  at  which  the  International 

Alliance  has  representation  through 
the  affiliation  of  a  local  union,  proper 

installation  of  the  local  charter  tak- 

ing place  on  July  10th.  It  is  inter- 
esting to  note  the  conditions  existent 

at  Balboa  that  are  in  many  ways  at 

variation  from  those  general  in  the 

United  States  proper.  They  are  lo- 
cated in  the  heart  of  the  tropics,  and 

the  architecture  of  their  theatres  is 

of  a  radical  departure  from  that  of 

the  theatres  in  the  States.  Due  to 

the  warm  climate  three  walls  of  all 

theatres  are  open  to  the  air  and 

screened  in,  which  conditions  bring 

up  different  acoustical  problems.  The 

atmosphere  is  extremely  humid,  caus- 
ing difficulties  by  way  of  extreme 

corrosion  to  most  all  metals  and  mil- 
dew to  lens  cement,  arc  reflectors 

and  disc  records,  all  of  which  present 

problems  peculiar  to  this  locality. 

The  Panama  Canal  itself  is  one  of 

the  greatest  show  places  of  the  world, 

it  being  one  of  the  greatest  engineer- 
ing achievements  of  all  times,  and 

because  of  its  location  is  patronized 

by  tourists  of  all  nationalities  and 
from  all  parts  of  the  world. 

Electric  Clocks 

Telechron  clocks,  a  product  of  Gen- 
eral Electric,  are  now  being  distrib- 
uted by  National  Theatre  Supply  Co. 

These  clocks,  which  operate  direct 
from  electric  circuits  of  the  usual 

voltages,  are  operated  by  a  small  elec- 
tric motor.  They  are  said  to  require 

no  winding,  regulating,  or  cleaning. 
Such  a  clock  is  a  projection  room 

necessity,  in  order  that  there  may  be 
no  divergence  from  set  schedule  in 
picture  presentation  and  to  provide 
an  accurate  check  on  running  time. 

HIGH  INTENSITY 
SPOTLIGHT 

MORE  AND  BETTER 
STAGE  LIGHTING  AT 
LESS  EXPENDITURE  OF 
ELECTRICAL  ENERGY. 

MOST  REMARKABLE 
RESULTS     ON    LARGE 
STAGE  SETS. 

HALL  &  CONNOLLY,  INC. 
24    Vandam    St.  New    York,    N.    Y. 

Your  Preference,  Please! 
THE  editors  of  THE  MOTION  PICTURE  PROJECTION- 

IST solicit  your  aid  to  the  end  that  this  publication  may  be 
of  the  maximum  service  to  you.  Every  subscriber  can  do  his  bit 
to  improve  this  service  by  using  the  space  provided  below  to 
indicate  his  preference  for  special  articles  and  other  material  in 
which  he  may  be  particularly  interested. 

Let  us  know  your  preference,  please.  All  requests  will  receive 
attention  in  the  order  of  their  receipt,  so  act  quickly.  Use  the 
blank  below  to  tell  us  in  just  what  subject  you  are  particularly 
interested.   Do  it  now! 

Editor, 

M.  P.  PROJECTIONIST: 
I  am  interested  in  the  following  subjects,  on  which  I  should 

like  to  see  information  in  THE  MOTION  PICTURE  PROJEC- 
TIONIST: 

1   
2   
3   
4   

NAME      

ADDRESS      



50 Motion  Picture  Projectionist October,   1930 

Technical  Improvements  Aid  Big  Increase  in 

RCA  Photophone  Installations 

WITH  2,116  installations  com- 
pleted up  to  Wednesday,  Sep- 

tember 24th,  and  an  average  of  132 
installations  a  month  for  the  past 
nine  months,  RCA  Photophone,  Inc., 

has  more  than  made  good  on  the  pro- 
gram of  expansion  that  was  an- 

nounced last  February,  and  at  the 

present  time  is  turning  out  and  in- 
stalling sound  reproducing  equipment 

to  the  full  capacity  of  its  factory, 
engineering  and  field  forces. 

"RCA  Photophone,  Inc.,  looks  back 
upon  the  past  nine  months  with  con- 

siderable pride,"  said  Sydney  E.  Abel, 
general  sales  manager,  in  discussing 
past  accomplishments  and  future 

plans.  "On  February  15th  last,  an- 
nouncement of  a  definite  policy  was 

made.  That  we  have  lived  up  to  the 
provisions  of  that  policy,  is  obvious. 
On  January  1,  1930,  we  had  installed 
926  equipments.  Today  (Sept.  24th), 
our  books  show  2,116.  We  believe  we 
are  justified  in  reaching  the  conclusion 
that  the  reason  for  this  remarkable 

progress  in  the  field  of  sound  repro- 
ducing equipment  for  motion  picture 

theatre  is  that  RCA  Photophone  ap- 
paratus is  delivering  'sound  satisfac- 

tion' to  patrons  of  theatres  and  to 
the  exhibitors  in  whose  theatres  the 
equipment  has  been  installed. 

Quality   Reproduction   Demanded. 

"Quality  sound  reproduction  is  de- 
manded by  the  patron  of  the  motion 

picture  theatre  today.  The  experi- 
ences of  the  past  few  months,  during 

which  time  RCA  Photophone  installa- 
tions have  far  exceeded  our  expecta- 

tions, have  been  most  enlightening. 
The  exhibitor  seems  to  have  but  one 
thought  in  mind.  Having  come  to 
the  full  realization  of  the  fact  that 
the  public,  upon  whom  he  depends 
for  support  will  no  longer  tolerate 
inferior  sound,  he  is  now  bending 
every  effort  to  secure  only  the  best 
type  of  sound  reproducing  equipment. 
He  knows  that  the  large  producing 
corporations  have  attained  a  high 
point  of  efficiency  in  recording  and 
that,  in  order  to  give  his  patrons  full 
value  for  their  support,  he  must  pre- 

sent the  product  of  the  studios  in  a 
thoroughly  satisfactory  manner.  He 
has  become  convinced  that  if  he  does 
not  completely  satisfy  his  patrons 
they  will  transfer  their  patronage  to 
some  other  theatre. 

"In  the  effort  to  aid  the  exhibitor, 
RCA  Photophone  renders  every  pos- 

sible assistance  during  negotiations 
for  installation  and  offers  complete 
service  thereafter.  House  conditions, 
particularly  with  regard  to  acoustics, 
are  carefully  investigated  by  experts 
and  the  best  advice  follows.  Given 
such  acoustical  treatment  as  may  be 
required,  RCA  Photophone  sound  re- 

producing equipment  will  function  to 

the  highest  efficiency.  We  know  our 
equipment  will  deliver  superior  sound 
if  house  conditions  are  such  as  to 

make  it  possible." 
Many    RCA    Refinements 

Although  RCA  Photophone  equip- 
ment has  been  delivering  satisfac- 

tory sound  to  theatre  audiences,  the 

corporation's  engineering  department 
has  succeeded  in  perfecting  refine- 

ments in  two  distinct  parts  of  the 
reproducing  mechanism  that  have  en- 

hanced the  functioning  of  the  equip- 
ment as  a  whole  to  an  almost  unbe- 

lievable degree,  according  to  Mr.  Abel. 
For  several  months  the  engineers 
have  been  endeavoring  to  increase 
the  sound  frequency  range  of  the  di- 

rectional baffle  and  loud  speaker  and 
it  is  said  that  they  have  succeeded  in 
producing  a  speaker  that  delivers 
clear,  rich  and  mellow  sound  from  the 
extremely  low  frequency  range  of  50 
cycles  to  the  heretofore  uncaptured 
high  frequency  range  above  7,000 

cycles.  Even  the  indistinct  "s,"  "f," 
and  "th"  sounds'  are  clearly  distin- 

guished by  this  ingenious  device. 
Another  improvement  has  been 

made  by  the  addition  of  an  impedance 
roller  in  the  sound  head.  This  roller 
has  a  flywheel  effect  which  gives  the 
film  an  absolutely  steady  and  uni- 

form motion  as  it  passes  through  the 

sound  gate,  thus  eliminating  the  flut- 
ter that  heretofore  has  produced  dis- 

torted sound.  Both  of  these  improve- 
ments are  now  being  included  in  the 

latest  types  of  RCA  Photophone  re- 
producing equipment  and  may  be 

added  to  types  already  in  use. 

Basis  of  8x5  Rectangle 
The  proportions  of  the  rectangle 

have  been  a  subject  of  scientific  study 
since  about  1875.  At  that  time  it  was 
noted  that  man,  in  using  the  rectangle 
in  nearly  all  of  his  buildings, 
furniture,  and  conveniences,  adopted 
a  ratio  which  was  strikingly  different 
from  the  perfect  square.  This  ratio 
tends  to  be  about  five  to  eight,  a  com- 

bination which  has  been  called  the 

golden  cut,  frequently  found  in 
crosses,  windows,  et  cetera.  The 
formula  has  been:  the  short  side  is 

to  the  long  side  as  the  long  one  is  to 
the  sum  of  the  two.  This  must  not 

be  regarded  as  a  law  to  be  striven 
for  or  which  will  bring  punishment 
if  it  is  transgressed.  The  eyes  have 
one  pair  of  muscles  for  moving  them 
in  the  horizontal  but  two  pairs  for 

moving  them  in  the  vertical.  Verti- 
cal movements  are  harder  to  make 

over  a  wide  visual  angle.  As  man 
has  lived  in  his  natural  environment 
he  has  usually  been  forced  to  perceive 
more  objects  arranged  in  the  hori- 

zontal than  in  the  vertical. 
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Here's COMfOlU 

Plus- 

Watch  for  this  Stamp 

of  Approval  in  the 
advertisements  of 

theatre  equipment 

manufacturers.  It  is  an 

assurance  of  high 

quality,  satisfactory 

service  and  economy. 

Almost  any  kind  of  a  chair  is  good  enough 

to  sit  in  for  five  minutes — but  two  hours  — 

that's  another  matter.  It's  a  matter  that 

makes  personal  comfort  one  of  the  showman's  best 
bets  on  steady  patronage.  Theatre  seats  have  to 

be  roomy  and  properly  shaped.  They  must  be 

sturdily  constructed  and  have  silent,  durable 

hinges.  The  fabrics  used  for  upholstering  need 

color  and  pattern  in  endless  variety  in  addition  to 

super-wearing  strength.  Such  standards  as  these 

are  embodied  in  the  construction  of  every  theatre 

chair  made  by  the  Steel  Furniture  Company.  Their 

exclusive  selection  for  distribution  through 

National  Service  is  of  itself  indicative  of  their 

exceptional  merit.  And  here's  another  thing  .  .  . 
Theatre  chairs,  regardless  of  fine  workmanship, 

must  be  installed  correctly.  A  good  chair  set  at 

the  wrong  angle  is  no  longer  a  good  chair  as  far 

as  its  occupant  is  concerned.  National  Service 

does  more  than  sell  the  finest  of  theatre  chairs — 

it  assures  expert  installation.  It  gives  the  exhibitor 

comfort  plus!  New  prices  now  apply  on  National 

Theatre  Supply  Company  seating. 

Each  of  its  thirty  Branches  offer  a 

wide  selection  of  chair  styles  for 

every  class  of  theatre  and  each 

style  is  outstandingly  the  best  buy 

on  the  market  today. 

NATIONAL  THEATRE 
SUPPLY    COMPANY 
Branches  in  all  Principal  Cities 
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